This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


at|http  :  //books  .  google  .  com/ 


sa^E 


nt^-c^yi^  vvnriY-LVifj^  iV!L-!ci 


THE   GIFT  OF 


It 


c 


H  -1 


A  ^"^  .  ^. 


WAR   DEPARTME^ 

Annual  Reports,  1908 


(IN  NINE  VOLUMES) 


Volume  V 

Report  of  the 

CHIEF  OF  ENGINEERS 


WASHINGTON 

GOVERNMENT   PRINTING   OFFICE 

1908 


ARRANGEMENT  OF  THE  ANNUAL  REPORTS  OF  THE  WAR  DEP. 
FOR  THE  YEAR  ENDED  JUNE  30, 1908. 


Volume   I Secretary  of  War. 

Chief  of  Staff. 
The  Adjutant-General. 
I  nspector-Greneral. 
Judge- Advocate-General. 

Volume  H Armament,  Transportation,  and  Supply: 

Quartermaster-General. 
-    Commissary-General. 
Surgeon-General. 
Paymaster-General . 
Chief  of  Engineers,  Military  Affairs.  <> 
Chief  of  Ordnance.  * 
Chief  Signal  Officer. 
Chief  of  Coast  Artillery. 
Board  of  Ordnance  and  Fortification. 

Volume  in Division  and  Department  Commanders : 

1.  Department  of  the  East 

2.  Department  of  the  Gulf. 

3.  Department  of  the  Lakes. 

4.  Department  of  the  Missouri. 

5.  Department  of  Dakota. 

6.  Department  of  Texas. 

7.  Department  of  the  Colorado. 

8.  Department  of  California. 

9.  Department  of  the  Columbia. 
J-                                                          10.  Philippines  Division. 

d  11.  Department  of  Luzon. 

C  12.  Department  of  the  Visayas. 

^  13.  Department  of  Mindanao. 

f*  14.  Army  of  Cuban  Pacification. 

Volume    IV Military  Schools  and  Military  Parks : 

/.  Military  Academy — 

1.  Superintendent. 
Army  Service  Schools — 

1.  Commandant. 

2.  Assistant  Commandant. 
8.  Secretary. 

4.  Librarian. 
6.  Of  the  Line. 

6.  Staff  College. 

7.  Signal. 
Mounted  Service  School. 
Coast  Artillery  School. 
Engineer  School. 
Submarine  Defense  School. 
Army  Medical  School. 
Military  Parks— 

1.  Chickamauga  and  Chattanooga. 

2.  (iettvsburg. 

3.  Shiloh. 

4.  Vicksburg. 

Volume  V Chief  of  Engineers 

Volume  VI Chief  of -Ordnance. 

Volumes  VH-IX Insular  Affairs,  and  Philippine  Commission. 


a  Printed  in  Report  of  Chief  of  Enffinecra,  Vol.  V. 
frPriuted  In  Report  of  Chief  of  Ordnance.  Vol.  VI. 


207261 


1 

F  KEPORT 


or 

THE  CHIEF  OF  ENGINEE] 

UKITED  SrVATBS  ARICT. 


War  Department, 

Office  of  the  Chief  of  Enqinebi 

Washington^  September  29 

Sir:  I  have  the  honor  to  present  for  your  information 

lowing  report  upon  the  duties  and  operations  of  the  Engineer 

ment  for  the  fiscal  year  ending  June  30, 1908. 

OFFIOBBS  OF  THE  OOBPS  OF  BNGINBBI 

The  number  of  officers  holding  commissions  in  the  Corpi 
gineers,  United  States  Army,  at  the  end  of  the  fiscal  year 
a  net  increase  during  the  year  of  one. 

Since  July  1, 1907,  the  Corps  of  Engineers  has  lost  8  of  its  < 
Col.  Amos  Stickney,  who  was  retired  from  active  service  Ai 

1907,  by  operation  of  law  under  the  provisions  of  the  act  of  < 
approved  June  30,  1882;  Col.  Garrett  J.  Lydecker,  who  wa 
from  active  service  November  16, 1907,  by  operation  of  law  u 

Srovisions  of  the  act  of  Congress  approved  June  30,  18^ 
ohn  S.  Sewell,  who  resigned  his  commission  as  an  officer  of  \ 
January  31, 1908 ;  CoL  Charles  E.  L.  B.  Davis,  who,  on  Febi 

1908,  vacated  his  commission  as  an  officer  of  the  Corps  of  E 
by  his  acceptance  of  his  commission  as  brigadier-general, 
from  January  29,  1908;  Col.  Joseph  H.  Wulard,  who  wa 
from  active  service  February  28, 1908,  by  operation  of  law  u 

Srovisions  of  the  act  of  Confess  approved  June  30,  18 
[enry  M.  Adams,  who  was  retired  from  active  service  May 
by  operation  of  law  under  the  provisions  of  the  act  of  < 
approved  June  30,  1882 ;  Brig.  Gen.  Alexander  Mackenzie, 
Engineers,  who  was  retired  from  active  service  May  26, 
operation  of  law  under  the  provisions  of  the  act  of  Congress  s 
June  30,  1882;  Col.  Clinton  B.  Sears,  who  was  retired  fro 
service  June  2,  1908,  by  operation  of  law  under  the  prov 
the  act  of  Congress  approved  June  30, 1882. 

There  were  added  to  the  Corps  of  Engineers  during  the  fis 
hj  the  assignment  of  graduates  from  the  Military  Academy, 
lieutenants,  whose  commissions  date  from  February  14, 1908 
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On  the  30th  of  June,  1908,  the  distribution  of  officers  of  I 
according  to  their  duties  was  as  follows : 

Acting  Chief  of  Engineers,  in  command  of  the  Engineer  Dispart  men  t. 

Assistants  to  the  Chief  of  Engineers 

lliver  and  harbor  work 

River  and  harbor  and  fortification  work . 

River  and  harbor  and  fortification  work  in  the  Hawaiian  Islands 

PubUc  buildings  and  grounds  In  District  of  Columbia 

River  and  harbor  work  and  Ught-house  duty 

River  and  harbor  and  fortification  work  and  light-house  duty 

River  and  harbor  work  and  chief  engineer  officers  of  military  dopartn 

River  and  harbor  and  road  work  In  Alaska 

On  duty  in  the  Philippine  Islands 

On  duty  in  Cuba 

With  the  Third  Battalion  of  Engineers  at  Fort  lA^aven worth 

With  engineer  troops  on  the  Pacific  coast 

Engineer  School  and  with  troops  stationed  there 

Military  Academy 

School  of  the  Line 

General  Staff 

Chief  engineer  officer,  military  department 

Engineer  secretary  of  the  Light-House  Board 

Superintendent  of  State,  War,  and  Navy  building 

With  the  government  of  the  District  of  Columbia 

On  or  under  the  Panama  Canal  Commission 

Indefinite  leave  of  absence,  in  accordance  with  the  Joint  resolution  ( 
gress  approved  April  20,  1904 

Total 

A  study  of  the  above  table  indicates  that  103  oflicerr^,  or  C>' 
of  the  total,  are  entirely  detached  from  the  supervision  of  th* 
Engineers ;  44,  or  about  25  per  cent  of  the  total,  are  on  dr 
within  the  jurisdiction  of  the  Chief  of  Engineers;  and  2r 
15  per  cent  of  the  total,  have  some  duties  under  the  suporvi 
Chief  of  Engineers,  and  others  under  various  other  bran 
Government. 

Eighty-six  officers,  which  is  exactly  half  of  the  Corps, 
on  military  duty  exclusively;  33  officers,  or  about  10  per 
total,  are  engaged  partly  on  military  and  partly  on  nonini 
and  52  officers,  or  30  per  cent  of  the  total,  are  engaged  oi 
duties  exclusively. 

The  duties  devolving  upon  the  officers  of  the  Corj)s 
have  been  increasing  year  bv  year,  and  are  now  irre; 
before  in  its  history.    These  duties  at  present  incliulo  i) 
of  fortifications,  superintendence  and  execution  of  woi 
harbor  improvements,  and  the  construction  and  repair 
both  in  the  United  States  and  in  the  island  possess 
supply,  municipal  engineering,  care  of  jiublic  buildii 
and  a  share  in  tne  government  of  the  capital  city  of  ll 
the  improvement  of  the  Yellowstone  National  Park  : 
Northern  and  Northwestern  lakes;  the  mining  and  ( 
in  the  State  of  California;  the  chairmanship  and  i 
ship  of  the  Panama  Canal  Commission  and  worl 
mission,  all  of  which  involve  the  expenditure  of 
nually ;  and,  in  addition,  various  other  duties,  such 
three  battalions  of  engineer  troops,  the  supcrvisi 
gineering  and  reconnaissance  work  in  the  s<'vera 
and  departments,  instruction  at  the  School  of  the  ^ 


OFFIOEBS  OF  THE  CORPS  OF  ENGINESBS.  6 

Academy,  at  schools  of  application,  and  membership  in  the  Qeneral 
Staff. 

The  increasing  demand  for  engineer  ofiBcers  for  those  of  the  duties 
mentioned  which  do  not  come  under  the  supervision  of  the  Chief  of 
Engineers  has  caused  a  constantly  increasing  number  to  be  detached 
from  under  his  orders,  until  at  present  only  44  officers,  or  about  one- 
fourth  of  the  Corps,  are  left  under  full  control  of  tiie  department  to 
attend  to  the  important  construction  works,  fortification,  river  and 
harbor,  and  other,  devolving  by  law  upon  the  Corps  of  Engineers. 
Deducting  from  this  number  the  Chief  of  Engineers  himself,  the  as- 
sistants in  his  office,  and  a  small  allowance  for  officers  sick,  on  leave, 
or  chan^g  stations,  there  remains  only  about  one  officer  for  every 
two  engmeering  districts,  whereas  there  should  be  in  each  district  at 
least  one  officer  and  in  many  districts  two  or  more. 

To  be  sure,  as  is  shown  by  the  table  above,  there  are  26  officers  par- 
tially under  the  jurisdiction  of  the  Chief  of  Engineers  while  still  en- 
Siged  on  work  under  other  authorities,  but  in  every  one  of  these  cases 
e  duties  coming  to  the  officer  from  the  Chief  of  Engineers  are  suf- 
ficient to  fullv  occupy  an  efficient  officer,  and  the  additional  work 
should  properly  fall  to  other  officers,  and  would  do  so  were  Uiere  other 
officers  available. 

As  was  stated,  the  number  of  officers  available  for  construction 
work  under  the  Chief  of  Engineers  has  been  decreasing,  but  quite  the 
reverse  is  true  of  the  work,  which  is  now  greater  than  ever  before. 
River  and  harbor  work  is  now  going  on  under  appropriations  of  a 
size  previously  unknown,  and  there  is  every  reason  to  believe  that  the 
same  will  continue  in  the  future.  Fortification  construction  has  re- 
cently been  extended  to  the  island  possessions,  and  the  character  of  the 
work  at  present^  especially  that  connected  with  fire  control  and  the 
electric  installation,  is  such  as  to  demand  a  much  greater  proportion 
of  the  immediate  personal  attention  of  the  officers  in  charge.  A  large 
share  of  the  Panama  Canal  work  has  been  intrusted  to  the  officers  of 
the  Corps,  and  in  manj  other  ways  has  an  increase  been  evident 

Owing  to  the  total  madequacy  of  the  number  of  available  officers 
it  has  been  frequently  necessary  to  combine  works  and  districts  and 
to  thus  throw  upon  many  officers  such  a  number  and  variety  of  duties 
as  to  make  it  difficult,  if  not  impossible,  for  them  to  devote  to  the 
various  items  of  work  the  proper  amount  of  detailed  consideration. 
Furthermore,  it  has  become  necessary  to  almost  stop  the  extremely 
desirable  custom,  formerly  in  vogue,  of  assigning  as  assistants  in  con- 
struction districts  young  officers,  in  order  that  they  may,  by  actual 
observation  and  practice,  become  fitted  to  assume  charge  of  construc- 
tion work,  and  in  several  cases  recently  it  has  been  necessary  to  as- 
sign to  the  charge  of  important  construction  work  an  officer  who  has 
had  no  previous  experience  as  an  assistant  on  such  work. 

Under  tiie  circumstances,  it  is  evident  that  if  the  work  of  the  Corps 
of  Engineers  is  to  be  carried  on  with  the  same  high  standard  of  em- 
ciency  that  has  previously  characterized  it,  there  must  be  an  increase 
in  the  number  of  officers*^  in  the  Corps  in  order  that  a  greater  num- 
ber may  be  available  for  construction  work.  This  matter  has  been 
S'ven  careful  consideration,  and  a  careful  canvass  has  been  made  of 
e  work  to  be  done  and  of  the  number  of  officers  in  the  Corps  avail- 
able for  this  work,  and  as  a  result  of  this  study  I  have  deciaed  that 
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with  the  same  enlisted  strength  as  at  present  an  increase  of  60  in 
the  authorized  number  of  engineer  oflBoers  is  absolutely  necessary  to 
provide  a  sufficient  number  oi  officers  for  the  work  now  devolving  on 
the  Corps.  Furthermore,  the  increase  on  this  account  should  be  only 
in  the  grades  above  that  of  second  lieutenant,  as  officers  of  that  grade 
are  not  available  for  and  should  not  be  assigned  either  to  the  charge 
of  construction  work  or  as  assistants  thereon. 

By  an  increase  of  60  officers^  affecting  only  the  grades  above  that 
of  second  lieutenant,  and  distributed  among  those  grades  in  propor- 
tion to  the  number  of  officers  at  present  in  each  grade,  there  would 
be  added  to  the  authorized  strength  of  the  Corps  of  Engineers  4 
colonels,  7  lieutenant-colonels,  13  majors,  18  captains,  and  18  first 
lieutenants,  which  is  the  additional  strength  estimated  on  account  of 
the  large  increase  in  civil  work  of  the  Corps. 

NBW    BNOINBBB    BATTALIONS. 

The  increase  proposed  in  the  preceding  paragraph  is  due  entirely 
to  the  need  of  officers  for  the  important  milita^  and  civil  construc- 
tion and  supervisory  work  of  the  Corps  of  Engineers,  and  is  in  no 
way  related  to  the  demands  for  engineer  troops  and  for  officers  to 
command  them.  At  present  three  battalions  of  engineer  troops  are 
authorized  by  law  and  are  officered  from  the  Corps. 

The  work  of  the  army  properly  falling  to  engineer  troops  has 
increased  greatly  in  the  recent  past.  Requests  for  the  assignment  of 
engineer  companies  or  detachments  have  been  received  from  many 
sources,  and  it  has  been  impossible  to  comply  with  all  of  them.  Owing 
to  the  demand  for  additional  engineer  troops,  the  War  Department, 
under  date  of  September  25,  1907,  authorized  the  recruiting  of  the 
existing  battalions  up  to  their  full  war  strength,  but  even  this  has 
been  proven  not  to  be  sufficient,  and  important  military  surveys  and 
other  work  properly  belonging  to  engineer  troops  have  been  delayed, 
owing  to  the  nonavailabili^  of  a  sufficient  number  of  engineer  troops 
to  do  this  work. 

As  showing  the  great  demand  for  enginer  troops,  it  should  be  noted 
that  during  the  early  part  of  the  year  1907  nine  out  of  a  total  of  12 
engineer  companies  were  needed  lor  and  were  actually  on  duty  in 
the  Tropics,  a  much  greater  proportion  than  in  the  case  of  any  other 
branch  of  the  service,  and  a  result  arrived  at  only  by  leaving  an 
entirely  inadequate  number  of  engineer  troops  for  the  work  in  the 
United  States.  This  matter  of  an  mcrease  in  the  enlisted  force  of  the 
Engineer  Corps  has  been  under  consideration  by  the  General  Staff, 
and  it  is  understood  that  there  will  be  recommended  an  increase  in 
the  number  of  battalions  from  3  to  6.  In  this  reconmiendation  I 
most  heartily  concur. 

Not  only  do  I  concur  in  the  increase  of  the  number  of  engineer 
troops,  but  I  would  call  attention  to  the  fact  that  this  increase  m  the 
enlisted  force  of  the  Engineer  Corps  necessitates  a  further  increase 
in  the  number  of  engineer  officers  for  the  conmiand  of  those  troops, 
19  additional  officers  being  required  for  each  battalion,  or  57  in 
all,  consisting  of  3  majors,  12  captains,  30  first  lieutenants,  and 
12  second  lieutenants. 

In  addition,  I  consider  it  highly  inaportant  for  the  proper  super- 
vision of  the  instruction  and  discipline  of  the  engineer  Dattahons 
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that  they  should  be  organized,  at  least  provisionallj,  into  regiment& 
Moreover,  owin^  to  the  peculiar  character  of  the  work  of  these  bat- 
talions and  of  the  large  size  of  the  companies,  it  is  believed  that  the 
engineer  resriments  should  be  composed  of  2  battalions  each,  as  in  the 
Field  Artillery,  and  not  of  3  each,  as  in  the  infantry.  To  permit  of 
this  regimental  organization,  a  colonel,  a  lieutenant-colonel,  and  8 
captains  for  du^  on  the  remnental  staff  must  be  available  for  each 
reffiment — that  is,  for  the  6  oattalions  organized  into  3  regiments  of 
2  battalions  each,  3  additional  colonels,  8  additional  lieutenant-colo- 
nels, and  9  additional  captains  must  be  provided  in  the  Corps  of 
Engineers.  In  time  of  war  each  regiment  should  be  increased  by  an 
additional  battalion,  possibly  of  volunteers. 

The  following  tabular  exhibit  shows  the  increase  proposed  under 
the  several  hea£ngs  discussed  and  the  present  and  proposed  author- 
ized strength  of  the  Corps.  The  increase  is  from  a  total  authbri»Ml 
commissioned  stren^h  of  189  officers  to  a  strength  of  321  officers  of 
all  ^des.  The  table  shows  also  the  proportion  of  each  grade  to  the 
totsu  number  and  that  the  recommendation  for  increase  has  been  made 
with  due  regard  for  the  equities  of  promotion  as  amcmg  the  various 
branches  of  the  service. 

BcKedule  of  proposed  increase  in  tJ^e  commissioned  personnel  of  the  Corps  of 

Engineers,  V,  8,  Army,    . 
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PioporttOT*  of  e*cli  grude  to  total  nninbcri 

m 

Wltb  ptoptJAed  incrcAse ..> 

A  division  of  the  total  number  of  officers  into  the  grades  in  the 
manner  shown  would  reduce  to  about  29  per  cent  the  proportion  of 
officers  above  the  rank  of  captain.  The  present  proportion  is  about 
32  per  cent. 

This  increase,  though  apparently  large,  I  believe  to  be  essential 
to  equip  the  Engineer  Corps  with  officers  sufficient  to  enable  it  to 
perform  properly  the  numerous  and  important  duties  devolving 
upon  it  It  is^  however,  evident  that  this  increase  can  not,  without 
causing  confusion,  be  made  at  once,  and  if  made  by  permanent  trans- 
fers without  trial,  it  is  probable  that  it  can  not  be  made  at  all  with- 
out getting  in  some  undesirable  material.  I  would,  therefore,  recom- 
mend that  the  increase  be  made  to  extend  over  a  period  of  about  five 
years,  and  in  the  higher  grades  by  promotion  of  officers  now  in  the 
Corps  and  in  the  other  grades  bv  assignment  of  graduates  of  the 
Military  Academy  fLnd  by  detail,  lor  a  term  of  years,  of  officers  who 
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have  graduated  from  the  academy  and  are  selected  from  the  Army 
at  large,  officers  thus  detailed  who  may  prove  to  be  satisfactory  to 
be  permanently  commissioned  in  the  Corps  of  Engineers  under  such 
regulations  as  to  grades  and  dates  of  commission  as  will  equitably 
preserve  their  rights  and  those  of  officers  previously  in  the  Corps. 

NONOOMMISSIONBD   OFFIOBBS   OF   BNQINBBBS. 

The  relative  standing  of  engineer  noncommissioned  officers  has,  in 
the  recent  past,  been  seriously  lowered  by  the  establishment  in  other 
branches  oi  the  service  of  special  highly  paid  grades  of  noncommis- 
sioned officers  without  the  creation  of  equivalent  grades  in  the  engi- 
neers. Thus,  there  have  been  established  in  the  Signal  Corps  and 
Coast  Artillery  grades  of  sergeant  first  class,  electrician  sergeant  first 
class,  master  dectrician,'and  master  signal  electrician. 

The  work  of  engineer  troops  is  of  a  high  technical  character,  and 
requires,  as  far  as  the  senior  nonconmiissioned  officers  are  concerned, 
a  ni^h  grade  of  men,  carefully  and  technicalljr  trained.  Not  only 
this,  out  the  higher  trades  of  engineer  noncommissioned  officers  must 
not  only  be  able  to  do  this  high  grade  of  technical  work  themselves, 
but  must  be  capable  also  of  overseeing  and  managing  large  working 
parties  of  both  troops  and  civilian  laborers,  and  must,  therefore, 
possess  good  executive  ability.  Just  as  good  men  are  required  for 
this  work  and  as  careful  training  is  necessary  as  for  any  other 
branches  of  the  service,  and  to  prevent  an  unjust  discrimination, 
similar  or  corresponding  grades  should  at  once  be  established  in  the 
Engineer  Corps. 

Engineer  troops  are  frequently  required  to  make  military  surveys 
of  a  high  order,  and  it  is  highly  important  that  there  be  among  the 
enlisted  men  a  number  of  w3l-trained  surveymen,  topographers,  etc. 
The  absence  of  such  men  has  made  it  necessary  in  the  past,  whenever 
engineer  troops  were  ordered  to  make  instrumental  surveys,  to  detail 
with  these  troops  an  increased  number  of  engineer  officers  who  were 
urgently  needed  elsewhere. 

Manv  men  about  to  enlist,  and  among  them  the  most  desirable 
class  of  recruits,  look  forward,  in  selecting  a  particular  branch  of  the 
service,  to  the  highest  grade  which  they  can  reasonably  expect  to 
reach,  and  unless  uiere  l^  in  the  Engineer  Corps  ^ades  as  high  as  in 
the  other  technical  branches  of  the  service,  it  will  be  impossible  to 
obtain  for  the  engineers  a  proper  proportion  of  the  best  dass  of  re- 
cruits, similar  to  the  men  who  have  hitherto  enlisted  in  the  engineers. 
If  this  be  not  done  a  deterioration  in  the  efficiency  of  the  engineer 
battalions  mi^st  inevitably  result 

That  the  idea  just  expressed  is  not  based  on  theory  only  is  shown 
by  the  steady  drain  that  has  been  going  on  in  the  last  few  months,  of 
men  transferring  from  the  engineers  and  of  discharg^ed  engineer 
soldiers  who  are  reenlisting  in  ouier  branches  of  the  service. 

If,  therefore,  the  efficiency  of  the  engineer  troops  is  to  be  kept  up 
to  the  proper  standard,  I  recommend  as  urgently  necessary : 

First.  That  there  be  established  in  the  engineers  the  grade  of 
"  Sergeant,"  first  class,  and  that  the  authorized  strength  of  each  en- 
gineer company  be  increased  by  six  such  sergeants,  first  dass,  whose 
pay  and  emoluments  shall  be  uie  same  as  that  of  the  same  grade  in 
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the  Signal  Corps;  and  that  the  company  quartermaster-sergeants  of 
engineers  shall  rank  as  sergeants,  first  ctass. 

Second.  That  there  be  established  in  the  Corps  of  Engineers  a  new 
grade  of  "Military  overseer,"  these  soldiers  to  have  the  pay  and 
emoluments  authorized  for  master  electricians  and  master  signal 
electricians,  the  authorized  number  of  such  military  overseers  to  be 
100,  to  be  assigned  to  duties  and  stations  upon  the  recommendation 
of  the  Chief  of  Engineers. 

Third.  That  the  noncommissioned  staff  of  each  battalion  be  in- 
creased by  a  battalion  train  sergeant  and  a  battalion  commissary- 
sergeant,  these  noncommissioned  officers  to  have  the  rank,  pay,  and 
emoluments  of  battalion  sergeants-major. 


THB    BOARD    OF    ENGINEERS. 

The  regulations  for  the  government  of  the  Corps  of  Engineers 
provide  for  a  Board  of  En^neers,  consisting  of  not  less  than  three 
officers  designated  by  the  Chief  of  Engjineers,  with  the  sanction  of  the 
Secretarv  of  War.  This  Board  acts  in  an  advisory  capacity  to  the 
Chief  or  Engineers  uj)on  important  questions  of  engineering.  One 
of  its  principal  duties  is  to  plan  or  revise  the  projects  for  permanent 
fortifications  of  the  United  States. 

During  the  fiscal  year  the  Board  has  reported  upon  various  sub- 
jects connected  with  fortification  work. 

A  statement  of  the  composition  of  this  Board  during  the  last  fiscal 
year  will  be  found  in  its  report. 

(See  Appendix  No.  1.) 

FORTIFICATIONS. 
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The  scheme  of  national  defense  upon  which  work  was  in  process 
between  1888  and  1906  was  based  primarily  upon  a  report  submitted 
January  16,  1886,  by  the  Endicott  Board.  On  January  31,  1905,  the 
President  organized  a  board,  with  the  Secretary  of  War  as  president, 
to  review  the  projects  for  the  United  States  and  for  the  insular  pos- 
sessions, to  indicate  the  localities  where  defenses  are  most  urgently 
needed,  and  to  determine  the  character  and  general  extent  of  the  de- 
fenses, with  their  estimated  cost.  This  Board  is  known  as  the  Na- 
tional Coast  Defense  Board.  The  Board  submitted  its  final  report 
February  1,  1906. 

Permanent  seacoast  defenses  have  been  installed  at  the  following 
localities  in  the  United  States: 


1.  Kennebec  River,  Maine. 

2.  Portland,  Me. 

8.  Portsmouth,  N.  H. 

4.  Boston,  Mass. 

6.  New  Bedford,  Mass, 

6.  Narragansett  Bay,  Rhode  Island. 

7.  Eastern  entrance  to  Long  Island 

Sound. 

8.  New  York,  N.  T. 

9.  Delaware  River. 

10.  Baltimore,  Md. 

11.  Washington,  D.  0. 

12.  Hampton  Roads,  Virginia. 

18.  Gape  Fear  River,  North  Carolina. 


14.  Charleston,  S.  C. 
16.  Port  Royal,  S.  0. 

16.  Savannah,  Ga. 

17.  Key  West,  Fla. 

la  Tampa  Bay,  Florida. 

19.  Pensacola,  Fla. 

20.  Mobile,  Ala. 

21.  New  Orleans,  La. 

22.  Galveston,  Tex. 

23.  San  Diego,  Cal. 

24.  San  Francisco,  CaL 

25.  Columbia  River,  Oregon  and  Wash- 

ington. 
20.  Puget  Sound,  Washington. 
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In  accordance  with  the  report  of  the  Board  above  mentioned,  addi- 
tional defenses  are  to  be  constructed  at  some  of  these  points,  and  also 
at  the  entrance  to  Chesapeake  Bay,  as  soon  as  funds  are  provided  by 
Congress. 

Appropriations  for  construction  of  gun  and  mortar  batteries  have 
been  made  as  follows: 


Act  of— 

August  18, 1890 

February  24,  1891 

July  23,  1892 

February  18,  1893—; 

August  1, 1894 

March  2,  1895 

June  6,  1896 

March  3,  1897 

Allotments  from  the  ap- 
propriation for  "Na- 
tional defense,'*  act 
of  March  9,  1898 


$1,221,000.00 

750, 000. 00 

500,000.00 

50,000.00 

500,000.00 

500,000.00 

2,400,000.00 

3,841,338.00 


3,817.076.02 


Act  of— 

May  7,  1898 $3,000,000.00 

July  7,  1898 2, 562, 000. 00 

March  3,  1899 1, 000, 000. 00 

May  25,  1900 2, 000, 000. 00 

March  1,  1901 1,615,000.00 

June  6, 1902 2, 000, 000. 00 

March  3,  1903 2,  236, 425. 00 

April  21,  1904 700, 000. 00 

May  27,  1908 300, 000. 00 


Total 28,993,434.02 


The  following  table  shows  the  present  status  of  permanent  work 
completed  or  in  progress  with  funds  already  provided: 


Callben. 


Total  number 
carried  by 
scheme  of 
National 

Coast  Defense 
Board. 


ProTlded  for 
bv  appropri- 
ations made 
byConcreaB. 


12-fDch  mortars 

16-inch  rifle , 

14-inch  rifles 

12-inch  rifles 

10-inch  rifles 

S-inch  rifles , 

6-inch  rapid-flre  guns 

6-inch  rapid-fire  guns 

4.7-inch  and  4-inch  rapid-fire  guns. 
8-inch  rapid-flrt  guns , 


876 


107 

138 
70 

176 
68 
88 

264 


The  defensive  requirements  of  our  seacoast  may  be  subject  to 
change  to  meet  new  requirements  due  to  changes  in  commercial  and 
naval  vessels,  but  for  present  conditions  the  National  Coast  Defense 
Board  scheme  is  sufficient.  It  carried  an  estimate  amounting  to 
$10,836,400  for  emplacement  construction  (not  including  electrical 
light  or  power  or  land  for  sites) .  Appropriations  to  date  aggregate 
$300,000,  leaving  $10,536,400  to  be  appropriated  for  these  purposes. 
With  the  $300,000  provided  by  Congress  at  its  last  session  for  the 
construction  of  gun  and  mortar  batteries  in  the  United  States,  prep- 
arations are  being  made  and  detailed  plans  prepared  for  the  active 
prosecution  of  work. 

An  estimate  of  $6,064  is  submitted  to  cover  the  cost  of  the  necessary 
modifications  in  one  emplacement  of  a  three-gun  battery  to  permit 
the  replacement  of  an  experimental  carriage  of  inferior  type  by  an 
existing  carriage  of  the  same  type  as  the  other  two  now  mounted  in 
the  battery. 
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At  the  close  of  the  fiscal  year  the  status  of  emplacements  for  which 
funds  have  been  provided  by  Congress  is  as  follows : 


12-inch 
mortars. 

12-llich. 

10-inch. 

8-lnch. 

Rapid- 
fire. 

Ouns  mounted 

876 

al06 

»126 
7 

6 

^406 

Ready  for  armament 

«iii 

Under  constraction 

2 

4 

Total 

876 

107 

188 

M 

621 

•  Including  2  guns  on  hydraulic  lifts. 

*  Including  original  experimental  10-inch  carriage,  now  dismounted. 

« Including  26  which  have  been  dismounted  since  the  war  with   Spain,  3  which  are 
now  temporarily  mounted,  and  3  which  have  been  dismounted  for  emplacement  elsewhere. 

*  One  temporarily. 

•  Excluding  70  6-pounder8  not  requiring  permanent  emplacements  which  haye  been 
Included  in  former  reports. 

At  the  close  of  the  previous  fiscal  year  there  were  reported 
mounted: 


12-inch 
mortars. 

12-inch. 

10-inch. 

6-inoh. 

Rapid- 
fire. 

876 

105 

122 

M 

•  866 

«  Erroneously  stated  in  the  report  of  last  year  as  466. 

A  comparison  of  the  last  two  tables  shows  an  increase  during  the 
year  in  guns  actually  available  for  service  of  4  lO-inch  guns  and  51 
rapid-fire  guns. 

The  following  table  shows  that  the  Engineer  and  Ordnance  depart- 
ments have  worked  in  harmony,  the  numbers  of  gun  carriages  and 
emplacements  being  the  same,  except  where  extra  carriages  are  needed 
for  purposes  other  than  seacoast  aefense: 


Type  of  gun  or  carriage. 


Total 
carriages 
provided. 


Total 
emplace- 
ments 
provided. 


12-inch  mortar  carriages,  model  1896 

12-inch  mortar  carriages,  model  1891 

12-inch  diMppearing  carriages,  L.  F.,  model  1901 

12-inch  disappearing  carriages,  L.  F.,  model  1897 

12-inch  disappearing  carriages,  L.  F.,  model  1896 

12-Inch  gun-lift  carriages,  altered  to  nondisappearing. 

12-inch  gun-lift  carriages,  model  1891 

12-inch  nondlHuppearing  carriages,  model  1892 

10-Inch  disappearing  carriages,  A.  R.  F.,  model  1896  ... 

10-Inch  disappearing  carriages,  L.  F.,  model  1901 

10-Inch  disappearing  carriages,  L.  F.,  model  1896 , 

lO-Inch  disappearing  carriages,  L.F.,mofl el  1894 

10-inch  nonaisappearing  carriages,  model  1893 

8-Inch  disappearing  carriages,  L,F.,  model  1896 

8-Inch  dlsanponring  carriages,  L.  F.,  model  1894 

8-inch  nondisappearing  carriages,  model  1892 


•Two  at  Sandy  Hook  proving  ground. 
»  One  in  use  at  West  Point ;  4  in  storage. 
•  One  has  been  altered  for  use  at  proying  i 


a298 

686 

18 

86 

27 

8 

«2 

28 

8 

12 

74 

«86 

no 

88 
926 
*9 


296 
80 
18 
85 
27 

8 
d2 
28 

8 
12 
74 
85 

9 

40 
26 
<9 


ground. 

*  Armament  dismounted. 

•One  carriage  is  the  original  experimental  one  for  this  caliber  of  gun,  and  has  been 
pat  out  of  service  at  the  instance  of  the  Coast  Artillery  Corps. 

t  One  at  Sandy  Hook  proving  ground.  The  number  of  carriages  of  this  type  provided 
for  exceeds  by  1  the  number  which  the  Chief  of  Engineers  has  notified  the  Chief  of  Ord- 
nance arc  required  for  the  emplacements  he  has  provided. 

9  One  carriage  is  the  original  experimental  one  for  this  caliber  of  con. 

*  One  at  West  Point  and  1  at  Sandy  Hook  provhig  ground. 

*  Five  temporary ;  armament  removed  from  8. 
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Type  of  gun  or  carriAfe. 


Total 
emplAce- 

menta 
provided. 


15-inch  smoothbore  carriages  altered  for  d-inch  rifles 

6-iDch  disappearing  carriages,  model  1906 

6-inch  disappearing  carriages,  model  1903 

6-inch  disappearing  carriages,  model  1898 

6-inch  rapid-fire  ( Vickers  Son  &  Maxim),  pedestal  mounts 

6-inch  rapid-fire,  pedestal  mounts,  model  1900 

5-inch  balanced-pillar  mounts,  model  1896 

5-lnch  pedestal  mounts,  model  1903 

4.7-inch  rapid-fire  (Armstrong  pattern),  pedestal  mounts.. 
4.7-inch  rapid-fire  (Schneider  pattern),  pedestal  mounts... 

4-inch  rapid-fire  (Driggs-Schroeder),  pedestal  mounts 

8-inch  baJanced-pillar  mounts 

8-inch  casemate  mounts 

8-inch  pedestal  mounts,  model  1902 

8-inch  pedestal  mounts,  model  1903 

2.24-incn  rapid-fire  field  carriages  and  rampart  mounts . . . . 


(/) 


«21 

4 
90 
89 

8 
44 
tt 
22 
88 
dl 

4 
U4 

2 
80 
78 


•  Temporary;  armament  removed  from  20. 
•One  at  Sandy  Hook  proving  ground. 

•  One  to  be  sent  to  Sandy  Hook  proving  ground. 

•  Temporary. 

•  One  at  Sandy  Hook  proving  ground. 
'Movable  mounts. 

ModemiBing  older  emplacements. — By  the  act  approved  May  27, 
1908,  authority  was  granted  to  apply  the  sum  of  $166,261.36,  formerly 
appropriated  for  the  construction  of  pneumatic  dynamite  batteries 
(but  unspent,  due  to  the  abandonment  of  that  form  of  ordnance), 
to  the  initiation  of  mechanical  powder  service.  The  experimental 
development  of  apparatus  for  this  purpose  has  been  practically  com- 
pleted, and  arrangements  for  the  manufacture  and  installation  of 
the  machines  are  now  in  progress. 

A  considerable  amount  of  work  remains  to  be  done  to  place  the 
batteries  in  a  thoroughly  satisfactory  condition  for  efficient  operation, 
including  powder  hoists  in  gun  emplacements,  widening  loading  plat- 
forms, electric  wiring  of  emplacements,  to  place  fire-control-commu- 
nication instruments  on  the  gun  carriages,  and  platform  lighting. 
Detailed  estimates  have  been  prepared  for  the  work  of  the  above 
classes  required  at  all  emplacements  in  the  United  States;  the  ag- 
gregate of  the  estimates  is  $1,066,100.  For  carrying  on  work  of  this 
character  during  the  coming  year  an  estimate  of  $500,000  is  sub- 
mitted. 

Fire  control  at  fortifications. — The  fortification  act  approved 
March  2,  1907,  provided  the  sum  of  $900,000  for  this  purpose,  to  be 
distributed  in  the  discretion  of  the  Secretary  of  War  among  the  En- 
gineer and  Ordnance  departments  and  the  Signal  Corps.  Of  this 
amount  the  sum  of  $432,784.81  was  assigned  to  the  Engineer  Depart- 
ment. Engineer  work  is  now  in  progress  with  these  funds  and  will 
be  well  advanced  toward  completion  by  the  close  of  the  present  work- 
ing^ season. 

The  fortification  act  of  May  27, 1908,  provided  the  sum  of  $270,256 
for  this  purpose.  Detailed  plans  and  estimates  for  the  prosecution 
of  the  engineer  work  required  under  this  appropriation  were  being 
prepared  at  the  close  of  tne  fiscal  year,  and  it  is  expected  that  a  sub- 
stantial beginning  in  the  actual  installation  will  be  made  during  the 
present  working  season. 
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An  estimate  of  $1,786,009  to  cover  the  work  of  the  Engineer  and 
Ordnance  departments  and  the  Signal  Corps  under  this  head  for  the 
next  fiscal  year  has  been  prepared  oy  the  Chief  of  Coast  Artillery, 

Electrical  installations. — ^The  National  Coast  Defense  Board  esti- 
mated that  $5,216,031  would  be  required  to  furnish  the  necessary 
electrical  equipment  for  the  defenses  of  the  United  States  in  addition 
to  the  current  required  for  searchlights. 

The  fortification  act  of  May  27, 1908,  provided  the  sum  of  $348,888 
for  this  purpose,  and  arrangements  for  the  installation  of  electric 
plants  at  posts  where  the  requirements  are  most  urgent  have  been 
commenced. 

For  continuing  the  installation  of  this  equipment  at  the  defenses 
where  the  Chiet  of  Coast  Artillery  states  they  are  most  needed  an 
estimate  of  $984,253  is  submitted. 

Sites  for  fortifications. — During  the  previous  fiscal  year  a  site  was 
acquired  at  Boston,  Mass.,  a  part  of  the  purchase  money  being  with- 
held, in  accordance  with  the  terms  of  the  sale,  until  a  wall  separating 
the  tract  acquired  from  adjacent  ground  has  been  built  by  the  city 
of  Boston.  During  the  past  year  the  construction  of  the  wall  has 
been  in  progress,  but  it  is  not  yet  completed. 

The  sum  of  $121,048  was  provided  by  Congress  at  its  last  session 
for  this  purpose;  the  appropriation  act  contained  a  proviso  that  not 
more  than  $21,048  of  the  amount  appropriated  should  be  paid  for 

{)roperty  at,  near,  or  adjoining  Fort  Armistead,  Md.  A  tract  of 
ana  adjoining  Fort  Armisteadiias  been  purchased,  all  provisions  of 
the  law  having  been  complied  with.  Negotiations  are  now  in  prog- 
ress looking  toward  the  acquisition  of  additional  land  where  it  is 
most  urgently  needed,  and  it  is  expected  that  the  entire  amount  ap- 
propriated will  soon  be  definitely  pledged. 

For  the  purchase  of  additional  land  where  most  needed  an  esti- 
mate of  $260,000  is  submitted. 

Searchlights. — ^With  funds  provided  in  the  fortification  act  ap- 
proved March  2,  1907,  a  number  of  generating  sets  have  been  con- 
tracted for  and  deliveries  have  commenced.  Eight  projectors  of  a 
new  type  developed  abroad  and  two  of  a  new  type  of  domestic  manu- 
facture have  been  purchased  and  issued  to  the  troops  for  the  test  of 
actual  use,  and  two  others,  also  of  domestic  make,  have  been  obtained 
from  the  Navy  Department  for  remodeling.  AH  these  projectors 
are  being  subjected  to  trials  under  actual  service  conditions,  in  com- 
parison with  the  lights  heretofore  purchased,  with  an  idea  to  develop- 
ing the  very  best  form  of  searchlight  for  the  use  of  the  troops.  It  is 
anticipated  that  contracts  covering  the  balance  available  from  the 
1907  appropriation  act  and  the  $210,000  provided  in  the  act  ap- 
proved May  27,  1908,  will  be  let  during  the  present  fiscal  year. 

For  the  purchase  of  additional  searchlights  regarded  by  the  Chief 
of  Coast  Artillery  as  emergently  necessary,  an  estimate  of  $907,000  is 
submitted. 

Preservation  and  repair  of  fortifications. — The  modem  works  of  de- 
fense now  constructed  represent  an  expenditure  of  approximately 
$28,000,000  for  engineering  work  alone.  ,  For  the  preservation  and 
repair  of  these  works  during  the  present  fiscal  year  there  was  appro- 
priated the  sum  of  $225,000,  less  than  1  per  cent  of  the  cost  of  con- 
struction.   These  extensive  works  contain  much  costly  machinery  and 
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ordnance  material  and  most  be  kept  properly  painted  and  repaired 
to  be  effective  when  needed.  The  $225,000  approi)riation  of  tne  act 
of  May  27, 1908,  is  not  sufficient  to  keep  the  essential  features  of  the 
fortifications  in  satisfactory  condition  for  an  entire  year. 

An  estimate  of  $300,000  for  preservation  and  repair  is  submitted, 
and  it  is  strongly  recommended  (in  the  interest  of  economy  and  effi- 
cient service)  mat  this  amount  be  appropriated. 

Re  fair  and  protection  of  defenses  of  C/iarlestony  Pensdcola^MohUe^ 
and  New  Orleans. — For  repairs  and  sea  walls  at  these  localities,  ren- 
dered necessary  by  storms,  the  following  estimates  were  submitted  to 
Congress  in  1906: 

CliarleBtoil,  S.  d,  for  the  constmctlon  of  the  sea  wall  necessary  for 
the  protectloii  of  Fort  Moultrie $225,  eOO 

Pensacola,  Fla^  for  boilding  sea  walls  for  the  protection  of  the  sites 
of  the  fortifications  and  of  the  necessary  post  buildings  at  Forts 
Pickens  and  McRee 907, 100 

Pensacola,  Fla.,  for  repair  and  restoration  of  batteries  and  other 
structures  appurtenant  to  the  defenses  of  Pensacola,  and  for  re- 
taining walls  to  pi^tect  the  batteries  from  floods 100, 356 

Mobile,  Ala.,  for  repair  and  restoration  of  batteries  and  other  struc- 
tures appurtenant  to  the  defenses  of  Mobile,  and  for  rebuilding  sea 
walls  and  groins  for  protection  of  the  sites  of  the  fortifications  of 
the  garrison  posts 1, 089, 500 

New  Orleans,  La.,  for  rebuilding  and  strengthening  the  levees  for 
protection  of  the  site  of  the  defenses  and  the  garrison  post  at  Fort 
St.  Philip 139, 800 

At  the  last  two  sessions  appropriations  have  been  made  by  Congress 
covering  the  estimates  for  Charleston  and  Mobile,  and  providing 
$400,000  for  the  sea  walls  at  Pensacola  and  $100,000  for  the  levees  at 
Fort  St.  Philip.  In  the  former  case  a  limit  of  cost  identical  with  the 
total  estimate  submitted  was  authorized  by  Congress  in  the  fortifica- 
tion appropriation  act  approved  June  25, 1906,  but  no  appropriation 
for  the  completion  of  the  work  was  made  at  the  last  session  of  Con- 
gress, it  being  thought  that,  owing  to  delays  in  the  commencement  of 
the  work,  aoditional  funds  would  not  be  necessary  until  next  year. 
The  work  is  now  under  contract  and  is  progressing  satisfactorily,  and 
the  remainder  of  the  estimated  cost  snould  now  be  provided.  An 
estimate  of  $507,100  for  this  purpose  is  accordii^ly  submitted. 

At  Fort  St.  Philip,  New  Orleans,  the  siun  of  $100,000  was  appro- 
priated, but  authority  to  initiate  the  proposed  protective  levees  in 
their  entirety  was  not  given.  A  portion  of  the  reservation  is  there- 
fore protected  and  the  balance  abandoned  to  overflow  until  further 
funds  are  available.  Floods  are  higher  than  formerly,  due  to  the 
building  of  levees  below  the  forts.  It  is  estimated  that  $40,000  will  be 
required  to  render  the  Fort  St.  Philip  reservation  reasonably  safe 
against  floods  in  future,  and  an  estimate  of  that  amount  is  submitted. 

Supplies  for  seacoast  defenses. — Owing  to  the  large  number  of  elec- 
tric mstallations  supplying  ipower  and  light  in  seacoast  batteries, 
funds  have  been  appropriated  annually  for  *'  tools  and  electrical  and 
engine  supplies  for  use  of  the  troops  for  maintaining  and  operating 
li^t  and  power  plants  in  gun  and  mortar  batteries."  This  appro- 
priation is  desired  to  enaole  the  Engineer  Department  to  comply 
with  the  regulations  of  the  War  Department  for  the  supply  and  serv- 
ice of  the  batteries.  Requisitions  are  made  upon  the  Chief  of  Engi- 
neers, through  the  district  engineer  oflicers,  and  authorized  articles 
are  purchased  and  issued  by  district  engineer  officers  with  as  little 
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delay  as  possible.  This  system  has  proved  eminently  satisfactory  to 
the  garrisons. 

The  amount  appropriated  for  this  purpose  in  the  act  approved  May 
27, 1008,  was  $44,500,  the  sum  of  $4,500  having  been  added  to  the  reg- 
ular annual  estimate  in  order  to  permit  the  supply  of  wattmeters  a& 
certain  electric  plants.    These  wattmeters  are  now  being  procmred^ 

As  the  earlier  electric  plants  become  worn  with  use,  and  as  addi- 
tional plants  are  installed  from  time  to  time,  the  demands  upon  ths 
funds  for  the  purchase  of  these  supplies  increase.  While  great 
economy  was  exercised  during  the  past  year  in  the  use  of  the  $40,000 
appropriated  by  the  act  of  March  2.  1907,  considerable  difficulty  wa9 
experienced  in  providing  sufficient  tunds  to  all  districts  for  the  pur- 
chase of  absolutely  necessary  supplies. 

The  sum  of  $45^000  is  estimated  as  necessary  for  the  procurement  of 
the  regular  electncal  supplies  for  the  next  fiscal  year,  as  supplies  wilt 
have  to  be  furnished  to  five  new  large  central  plants  on  the  Pacific 
coast  where  prices  are  high.  In  addition,  the  issue  of  reserve  electric 
lights  of  a  form  approved  after  exhaustive  tests  by  the  Artillery  has 
been  requested  by  tlie  Chief  of  Coast  Artillery,  and  is  believed  to  be 
desirable  bv  the  Chief  of  Engineers.  They  will  cost  $19,500  addi- 
tional to  the  $45,000.  An  estimate  of  $64,500  is  accordingly  sub- 
mitted to  cover  these  items  for  the  period  to  be  covered  by  the  next 
appropriation. 

^ea  walls  and  embankments. — The  sum  of  $50,000  was  appropriated 
for  this  purpose  by  the  fortification  appropriation  act  approved  May 
27, 1908.  Tnis  amount  is  being  applied  to  such  work  only  as  becomes 
urgently  necessary  for  the  protection  of  the  defensive  works. 

Based  upon  detailed  estimates  prepared  by  district  engineer  officers, 
an  estimate  of  $145,914  is  submitted  for  the  construction  of  sea  walLv 
and  embankments  at  a  number  of  localities  on  the  Atlantic  and  Gulf 
coasts,  where  they  are  needed  to  protect  the  defenses. 

Sea  walU^  defenses  of  Galveston^  Tex. — ^The  defensive  works  at 
Galveston  were  unavoidably  in  most  exposed  positions,  and  the  level 
of  the  lands  surrounding  the  batteries  was  greatly  lowered  hj  the 
storm  of  September  8,  1900.  Work  of  reconstruction  and  repair  of 
the  Galveston  defenses  is  now  completed  under  the  appropriation 
contained  in  the  fortification  act  approved  March  1,  1901.  With  the 
funds  so  provided,  and  in  accordance  with  the  plans  before  CouCTeai 
when  that  appropriation  was  made,  each  individual  battery  hasl)Mn 
made  secure  against  any  similar  storms  which  are  likely  to  occur  in 
the  future,  but  no  provision  has  been  made  to  protect  the  sites  on 
which  quarters,  barracks,  and  other  post  buildings  must  be  located, 
except  at  Fort  Crockett.  For  building  a  sea  wall  and  filling  up  the 
reservation  at  this  fort  to  a  height  aoove  storm  tides  the  sums  of 
$591,046.25  and  $158,953.75  were  appropriated  in  the  sundry  civil 
appropriation  acts  of  April  28,  1904j  ana  June  30,  1906,  aggregating 
$(50,000.  Under  the  latter  appropriation  the  work  at  Fort  Crockett 
is  now  practically  completed. 

Similar  protection  is  required  at  Forts  San  Jacinto  and  Travis,  if 
these  forts  are  to  be  garrisoned.  There  are  certain  claims  to  portions 
of  the  former  reservation  adverse  to  the  title  of  the  United  States, 
one  of  which  claims  is  now  before  the  co<irts.  Until  all  clouds  upon 
the  title  of  the  United  States  are  removed,  no  money  should  be  ex- 
pended on  this  reservation.    At  Fort  Travis  there  are  no  ox^  %&» 
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verse  claims.  The  urgency  of  protection  and  fill  is 
dependent  upon  the  date  when  troops  are  to  be  assigni 
teries.  No  structures  required  for  garrison  purpose 
control  stations  can  be  safelj  built  tul  after  the  sea  v 
Experience  in  the  construction  of  tlie  sea  wall  at  Foi 
plainly  indicated  modifications  in  the  plans  former!; 
the  Fort  Travis  sea  wall.  The  estimated  cost  of  the  n 
$440,000,  and  an  estimate  of  that  amount  is  submittec 

Preservation  and  repair  of  torpedo  structures, — A  h 
new  torpedo-defense  structures  have  been  completed, 
in  addition,  are  approaching  completion.  An  estimat 
submitted  for  the  preservation  and  repair  of  these 
buildings.  The  appropriations  made  to  date  for  bu 
structures  ag^gate  $2,303,000,  and  it  is  believed  that 
mate  for  maintenance  is  reasonable  when  considered 
with  the  original  cost  of  the  buildings. 

The  appropriation  act  of  May  27, 1908,  contained  an 
for  this  purpose.    This  sum  is  being  applied  to  such  m 
are  found  from  time  to  time  to  be  most  urgently  necea 

Submarine  mines. — While  the  operation  of  torpedo 
duty -of  the  Coast  Artillery  Corps,  the  building  of  stru( 
in  connection  therewith  is  under  the  charge  of  the  En; 
ment. 

To  complete  the  engineer  structures  for  the  torped( 
ommendea  by  the  National  Coast  Defense  Board, 
entrance  to  Chesapeake  Bay  and  at  Galveston,  Tex.  (w 
the  present  status  of  the  defenses  and  garrison  posts,  il 
ered  advisable  to  build  the  torpedo  structures  immedij 
mate  of  $289,964  is  submitted,  in  accordance  with  the 
Chief  of  Coast  Artillery. 

The  sum  of  $176,000  provided  in  the  fortification  a 
1908,  is  being  applied  in  accordance  with  the  artillery  s 

Batteries  in  insular  possessions. — The  first  appropr 
purpose  was  contained  in  the  fortification  act  ai)prc 
1904,  and  additional  appropriations  have  been  made 
four  succeeding  years,  the  aggregate  amount  approp 
being  $3,714,000.  With  these  appropriations  batteries 
structed  at  Guantanamo  Bay,  Cuba,  and  construction  > 
process  at  Honolulu  and  Fearl  Harbor,  Hawaii,  an 
Subic  Bay,  Philippine  Islands. 

The  deiense  of  the  important  harbors  of  the  insular  ] 
been  specially  considered  by  the  National  Coast  Defcn 
any  funds  appropriated  for  batteries  will  be  ai)p]ie(l 
with  the  general  projects  of  that  Board.  For  the  const 
teries  to  be  begun  next  year  an  estimate  of  $2,818,40C 
$449,400  to  complete  the  defenses  of  Honolulu  and 
Hawaii,  and  $2,369,000  to  provide  some  very  necessj 
defenses  at  Maiula,  on  existmg  islands.  Tf  the  total 
can  not  be  made,  at  least  $2,000,000  should  be  made  avi 
a  substantial  plant  can  be  provided  and  work  be  co 
effective  and  economical  manner. 

Electrical  installaiionSj  insular  possessions. — The  > 
Defense  Board  estimtted  that  $788,713  would  be  rcmii 
the.  necessary  electrical  equipmcAt,  for  the  defenses  or  tl 
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sessions,  in  addition  to  the  current  required  for  searchlights, 
beginninjg  the  installation  of  this  equipment,  the  sum  of  $135,00 
providecTin  the  fortification  appropriation  act  of  May  ^, 
$20,000  for  the  Hawaiian  Islands  and  $115,000  for  the  Phili 
Islands.  Work  under  these  appropriations  is  now  in  progress, 
the  continuation  of  this  work  an  estimate  of  $230,638  is  subn 
$14,469  for  the  Hawaiian  Islands  and  $216,169  for  the  Phili 
Islands. 

Fire  control  at  batteries  in  insular  possessions. — ^The  fortifi< 
act  of  May  27,  1908,  provided  $243,000  for  this  purpose,  whicl 
was  available  for  the  work  of  the  Engineer  and  Ordnance  d 
ments  and  the  Signal  Corps.  Of  this  appropriation  the  sv 
$75,000  is  beins^  applied  to  the  work  of  the  Engineer  Departme: 

An  estimate  for  tnis  work  will,  it  is  understood,  be  submitted  1 
Chief  of  Coast  Artillery. 

Searchlights^  insular  possessions. — ^For  this  purpose  the  si] 
$227,500  was  appropriated  in  the  act  of  May  27, 1908,  $47,600  f 
Hawaiian  Islands  and  $180,000  for  the  Philippine  Islands, 
funds  are  being  applied  to  the  purpose  for  which  appropriated, 
the  purchase  of  aaaitional  searchlights  for  use  in  connection  wii 
defenses,  an  estimate  of  $194,400  is  submitted,  $112,800  fo 
Hawaiian  Island  and  $81,600  for  the  Philippine  Idands. 
estimates,  added  to  the  appropriations  already  made,  somewhi 
oeed  the  estimates  of  the  National  Coast  Defense  Board  at 
localities,  but  the  equipment  to  be  purchased  with  them  is  requi 
ccHnplete  searchlight  projects  now  adopted^  the  artillery. 

Submarine  mines^  insular  possessions. — ^The  sum  $129,000,  a 
priated  in  the  last  fortification  act  for  the  construction  of  to 
structures  for  the  defense  of  the  Hawaiian  Islands,  will  be  appl 
the  purpose  for  which  appropriated.^   Detailed  plans  are  now 
prepared. 

Procurement  of  sites^  insular  possessions. — For  the  procurem< 
land,  or  rights  pertaining  thereto,  in  the  Philippine  Islands,  th 
of  $5,000  was  provided  by  the  last  fortification  act.  The  own 
all  the  tracts  to  be  acquired  have  agreed  to  sell  at  prices  which 
been  approved  as  satisfactory  to  the  United  States  by  a  boa 
officers  constituted  to  appraise  the  land.  These  prices  a^grega 
sum  of  ^31,976  or  $15,988.  It  is  believed  that  condemnation  pr 
ings  should  be  resorted  to  before  the  title  is  finally  acquirea  1: 
United  States.  An  estimate  will  be  submitted  when  the  cond< 
value  of  the  land  is  known. 

The  following  money  statements  show  the  condition  on  Ju: 
1908,  of  all  general  appropriations  under  which  operations  w 
progress  at  &e  close  oi  the  fiscal  year: 

"quit  and  mobtab  battcbixs.** 

For  battery  construction. 

July  1,  1907,  balance  unallotted $57, 

May  27,  1908,  appropriated 300, 

357. 
June  80,  1908,  net  allotments  during  the  fiscal  year 44, 

July  1,  1908,  balance  unallotted 313, 

July  1,  1908,  amount  pledged ^fta 

67101— Ewo  1908 2 
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For  modernizing  older  emplacements,  ^ 

July  1,  1907,  balance  unallotted $10,785.95 

May  27,  1908,  made  available 165, 261. 36 

176,047.31 
June  30, 1908,  net  allotmaits  during  the  fiscal  year 8, 750. 95 

July  1,  1908,  balance  unaUotted 167,296.36 

July  1,  1908,  amount  pledged 167,296.36 

"riBE  CONTBOL  AT  FOBTIFICATIOWS.'' 

July  1,  1907,  balance  unallotted $88, 832*.  82 

June  30,  1908,  net  allotments  during  the  fiscal  year 46, 133. 78 

July  1,  1908,  balance  unallotted 42,699.04 

July  1,  1908,  amount  pledged 42,699.04 

(Funds  not  yet  assigned  to  the  Chief  of  Engineers  from  the  act  of  May  27. 

1908.)  

"electbical  installations  at  fortifications.** 

May  27,  1908,  appropriated $348, 888. 00 

June  30,  1908,  net  allotments  during  the  fiscal  year 501. 00 

July  1,  1908,  balance  unallotted 348,387.00 

July  1,  1908,  amount  pledged 348, 387. 00 

"  SITES  FOB  FOBTIFIOATIONS  AND  SEACOAST  DEFENSES.*^ 

July  1,  1907,  balance  unallotted $49,622.06 

May  27,  1908,  appropriated 121,048.00 

170, 670. 06 
June  30,  1908,  net  allotments  during  the  fiscal  year 1, 065. 39 

July  1,  1908,  balance  unallotted 169,604.67 

July  1,  1908,  amount  pledged 169,604.67 

"  SEABCHLIOHTS  FOB  HABBOB  DEt^NSES.** 

July  1,  1907,  balance  unallotted $315,136.44 

May  27,  1908,  appropriated 210,000.00 

525, 136. 44 
June  30,  1908,  net  allotmaits  during  the  fiscal  year 278, 235. 44 

July  1,  1908,  balance  unallotted 246,901.00 

July  1,  1908,  amount  pledged 236,964.50 

July  1,  1908,  balance  avaUable 9,936.50 

"  PBESEBVATION   AND   REPAIB   OF   FOBTIFIOATIONS.** 

May  27,  1908,  appropriated $225,000.00 

June  30,  1908,  net  allotments  during  the  fiscal  year 8, 361. 00 

July  1,  1908,  balance  unallotted 216,639.00 

July  1,  1908,  amount  pledged «216,639.00 

"plans  fob  FOBTIFIOATIONS.** 

May  27,  1908,  appropriated $5,000.00 

June  30,  1908,  net  allotments  during  the  fiscal  year 5, 000. 00 

a  All  allotted  prior  to  September  30,  1908, 
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''STTFFrJES  FOB  8BA00A8T  DETENBES.** 

July  1,  1907,  balance  unallotted $5,521.00 

May  27,  1908,  appropriated 44,500.00 

50, 021. 00 
June  30, 1908,  net  allotmaits  during  the  fiscal  year 5, 510. 96 

July  1,  1908,  balance  unallotted 44,510.04 

July  1,  1908,  amount  pledged 44,610.04 

**  SEA  WALLS  AND  EMBANKMENTS.*' 

July  1,  1907,  balance  unallotted $6,212.66 

May  27,  1908,  appropriated 50,000.00 

56, 212. 66 
June  30,  1908,  net  allotments  during  the  fiscal  year 39, 167. 77 

July  1,  1908,  balance  available  for  emergencies  during  the  fiscal 
year 17, 044.  89 

'*  PBESEBVATION  AND  BEPAIB  OF  TOBFEDO  STBUCTUBES." 

July  1,  1907,  balance  unallotted $284.73 

May  27,  1908,  appropriated 15,000.00 

15, 284. 73 
June  30,  1908,  net  allotments  during  the  fiscal  year 12, 363. 53 

July  1,  1908,  balance  unallotted 2, 921. 20 

July  1,  1908,  amount  pledged 400.00 

July  1,  1908,  balance  ayailable 2, 521. 20 

"  CASEMATES,  GALLEBIES,  ETC.,  FOB  SUBMABINE  MINES.'* 

July  1,  1907,  balance  unallotted $100, 199. 17 

May  27,  1908,  appropriated 175,000.00 

275, 199. 17 
June  30,  1908,  net  allotments  during  the  fiscal  year 201, 075. 03 

July  1,  1908,  balance  unallotted 74,124.14 

July  1,  1908,  amount  pledged 73,980.84 

July  1,  1908,  balance  available— i 143.30 

"  FOBTIFIOATIONS  IN  INSULAB  POSSESSIONS.*' 

For  construction  of  aeacodst  hattcriea. 

July  1,  1907,  balance  unallotted $504,706.26 

May  27,  1908,  appropriated 1,354,000.00 

1,  858,  706.  26 
June  30,  1908,  net  allotments  during  the  fiscal  year—- 468, 314. 86 

July  1,  1908,  balance  unallotted 1,390,301.40 

July  1,  1908,  amount  pledged 1,390,301.40 

For  electrical  installations  at  seacoast  fortifications. 

May  27,  1908,  appropriated $135,000.00 

June  30,  1008,  net  allotments  during  the  fiscal  year 7, 426. 00 

July  1,  1908,  balance  unallotted 127, 574.00 

July  1, 1908,  amount  pledged 75, 557. 60 

July  1, 1908,  balance  available ta.^^.*«^ 
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Fwr  aearchlighta, 

July  1,  1907,  balance  unallotted $17, 963. 00 

May  27, 1908,  appropriated 227. 500. 00 

246. 46a.  00 
June  80, 1908,  net  allotments  during  the  fiscal  year 18, 173. 00 

July  1,  1908,  balance  unaUotted 227, 290. 00 

July  1, 1908,  amount  pledged 227, 290. 00 

Far  oa$emate8,  galleries,  etc,  for  8ul>marine  mines. 

May  27, 1908,  appropriated $129, 000. 00 

June  30, 1908,  net  allotments  during  the  fiscal  year 232. 16 

July  1, 1908,  balance  unaUotted 128, 767. 84 

July  1, 1908,  amount  pledged 128, 767. 84 

For  Hies,  HawaUan  Islands. 

July  1,  1907,  balance  unaUotted $151, 425. 51 

June  30, 190B,  net  aUotments  during  the  fiscal  year 36, 997. 60 

July  1,  1908,  balance  unaUotted 114,428.01 

July  1, 1908,  amount  pledged 114, 428. 01 

For  sUes,  Philippine  Islands, 

May  27,  1908,  appropriated $5,000.00 

July  1, 1908,  amount  pledged 6, 000. 00 

"  FIBS  OONTBOL  IN  INSX7LAB  POSSESSIONS.'* 

July  1, 1907,  balance  unallotted $76, 000. 00 

June  30,  1908,  net  aUotments  during  the  fiscal  year 75, 000. 00 

(Note. — ^The  sum  of  $75,000,  from  the  act  of  May  27, 1908,  was  assigned  to  the 
Chief  of  Engineers  by  the  Secretary  of  War  on  July  2,  1908.  This  amount  was 
pledged  prior  to  September  30,  1908.) 

ESTIMATES  OF  APPB0PSIATI0N8  BEQX7IBED  FOB  1909-10  FOB  F0BTIFICATI0N8. 

Gun  and  mortar  batteries: 

For  construction  of  gun  and  mortar  batteries $5, 064. 00 

For  modernizing  older  emplacements 500, 000. 00 

$505,064.00 

Electrical  installations  at  seacoast  fortifications 984, 253. 00 

Sites  for  fortifications  and  seacoast  defenses 250, 000. 00 

Searchlights  for  harbor  defenses 007, 000. 00 

Preservation  and  repair  of  fortifications 300, 000. 00 

Repair  and  protection  of  defenses  of  Pensacola,  Fla. : 

For  sea  walls 507, 100. 00 

Repair  and  protection  of  defenses  of  New  Orleans,  La 40. 000. 00 

Plans  for  fortifications 5. 000. 00 

Supplies  for  seacoast  defenses 64. 500. 00 

Sea  walls  and  embankments 145, 914. 00 

Sea  waUs,  defenses  of  Galveston,  Tex. : 

For  Fort  Travis 440, 000. 00 

Preservation  and  repair  of  torpedo  structures 50,000.00 

Casemates,  gaUeries,  etc,  for  submarine  mines 289, 964. 00 

Fortifications  in  insular  possessions : 
For  seacoast  batteries — 

Honolulu  and  Pearl  Harbor $449, 400. 00 

Manila,  P.  I 2, 369,  000. 00 

For  installation  of  electric  plants — 

Honolulu  and  Pearl  Harbor 14,469.00 

PhUippine  Islands 216, 169. 00 

For  searchlights — 

Pearl  Harbor  and  Honolulu 112,800.00 

PhiUppine  Islands 81, 600. 00 

3, 243, 43a  00 

Total 7,732,288.00 
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BNGINBER  DBPOTS  AT  WASHINGTON  BARRAOKS, 
DISTRICT  OF  COLUMBIA,  FORT  LEAVENWORTH, 
KANSAS,    AND    FORT    MASON,    CALIFORNIA. 

Officers  in  charge:  Depot  at  Washington  Barracks,  Mai.  E.  Eveleth 
Winslow,  Corps  of  Engineers,  until  August  1,  1907,  and  Lieut.  Col. 
William  C.  Langfitt,  Corps  oi  Engineers, 'since  that  date;  depot  at 
Fort  Leavenworth,  Mai.  Thomas  H.  Bees,  Corps  of  Engineers,  and 
depot  at  Fort  Mason,  Capt.  Meriwether  L.  Walker,  Corps  erf  Engi- 
neers, until  July  6, 1907 ;  First  Lieut.  Jarvis  J.  Bain,  Corps  of  Engi- 
neers, until  September  16,  1907;  First  Lieut.  Clarence  H.  Ejiight, 
Corps  of  Engineers,  until  April  80, 1908,  and  Capt.  Francis  A.  Pope, 
Corps  of  Engineers,  to  the  end  of  the  fiscal  year. 

ENGINEER  DEPOT,  WASHINGTON  BABRACKS. 

This  depot  is  the  repository  for  part  of  the  military  bridge  equipage 
of  the  Army;  for  miscellaneous  military  engineering  took,  supplies, 
and  materials  of  all  kinds,  and  for  astronomical,  surveying,  draiting, 
and  reconnaissance  instruments  and  supplies  used  by  the  Army  and 
by  officers  of  the  Corps  of  Engineers  on  public  works,  both  military 
and  civil.  It  purchases  and  issues  military  engineering  tools  and  sup- 
plies and  serves  particularly  as  an  exchange  lor  engineer  instruments 
of  all  kinds,  receiving  them  from  the  Army  or  public  works,  caring 
for  tiiem  while  in  store,  causing  to  be  made  the  necessary  repairs,  reis- 
suing them  when  required,  ana,  so  far  as  limited  appropriations  will 
permit,  making  purchases  of  such  items  as  can  not  oe  supplied  from 
store. 

The  general  work  of  the  depot  consisted  of  care  of  the  property  on 
hand,  purchase  of  new  articles,  and  shipment  to  troops  of  supplies  as 
needed  The  work  this  year  is  believed  to  have  exceeded  that  of  any 
previous  one,  the  total  weight  of  supplies  shipped  and  received  being 
estimated  at  approximately  350^000  pounds. 

The  old  building  used  for  various  shops  pertaining  to  the  depot  and 
for  other  purposes  connected  with  the  Engineer  School  was  demol- 
ished bjr  tne  Quartermaster's  Department,  being  on  the  part  of  tiie 
reservation  assi^ed  to  the  War  College.  As  me  shops  are  a  most 
essential  part  of  the  depot,  a  new  building  should  be  provided  for  im- 
mediately. An  estimate  for  this  building  is  included  in  the  estimates 
to  be  sulnnitted  to  Congress  at  its  next  session.  There  is  no  available 
place  on  the  post  for  the  storage  of  the  various  wagons  pertaining  to 
the  bridge  trains,  and  the  space  available  for  the  storage  of  miscd- 
laneous  lumber  and  bridge  material  is  far  too  small,  l^ese  impera- 
tive needs  of  the  depot  should  be  attended  to  at  an  early  date. 
Roughly  estimated,  the  construction  of  such  a  shed  for  the  protection 
of  ponton  wagons  and  other  heavy  bulky  ponton  material,  and  for 
protecting  all  sorts  of  lumber  used  at  the  depot  for  various  purposes, 
would  cost  about  $12,500;  an  estimate  for  tnis  structure  will  also  be 
included  in  the  estimates  to  be  submitted  to  Congress  at  its  next 
sessioiL 

■NGINEER  DEPOT,  FORT  UBAVENWORTH. 

This  depot  is  maintained  for  the  purpose  of  issuing  supplies  to  the 
battalion  of  engineers  there  stationed,  and  for  the  storage^  re^oAs^ 
and  manufacture  of  ponton  materiaL 
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The  erection  of  two  stables,  two  ponton  sheds,  one  stable  guard- 
house, and  one  shop  building,  by  the  Quartermaster's  Department, 
completes  the  project  inaugurated  in  1902  for  the  engineer  depot 
and  park,  and  provides  protection  for  two  divisions  of  each  of  the  re- 
serve and  advance-guard  equipage,  the  horses,  draft  and  pack  mules 
of  the  companies,  and  the  mules  to  haul  one  division  of  the  reserve 
train. 

AATien  the  engines  and  machines  are  installed  in  the  new  shop  build- 
ing, the  shop  will  be  well  equipped  for  any  kind  of  woodwork  con- 
nected with  tne  construction  of  ponton  equipage  (particularly  advance- 
guard  and  reserve  boats) ,  and  tor  repairs  in  both  wood  and  iron.  The 
shop  was  in  operation  from  November  1,  1907,  to  June  30,  1908,  en- 
gaged in  the  labrication  and  repair  of  engineer  equipment.  During 
the  first  half  of  this  period  most  of  the  shopwork  consisted  in  repairs 
to  equipment,  necessitated  by  the  service  of  the  battalion  in  Cuba 
from  February  10,  1907,  to  June  7,  1907,  and  at  Fort  Riley,  Kans., 
from  September  1,  1907,  to  October  12,  1907.  During  the  latter  half 
of  the  period  a  large  number  of  chess,  balk,  and  trestles  were  con- 
structed. With  the  exception  of  the  wagons  of  the  ponton  equipage, 
all  property  carried  on  the  depot  property  return  is  in  excellent  con- 
dition and  ready  for  immediate  and  hard  use.  When  the  15  new 
chess  wagons  and  20  new  ponton  wagons  are  received  the  depot  will 
be  able  to  turn  out  4  divisions  of  ponton  equipage  (2  advance  and 
2  reserve)  in  excellent  condition,  and  the  greater  part  of  a  supply 
division  as  well.  Ilie  greatest  need  now  is  suitable  lumber  to  build 
reserve  ponton  boats. 

ENGINEER  DEPOT,  FORT  MASON. 

Tlie  ponton  equipment  was  put  in  serviceable  condition.  No  ma- 
terial for  balk  or  chess  was  purchased,  as  the  material  for  the  same 
was  received  from  Mai.  H.  M.  Chittenden,  Corps  of  Engineers,  and 
has  been  almost  worked  up  and  put  in  condition  for  use.  Some  of  the 
old  balk  are  now  in  a  very  poor  condition,  and  will  soon  be  put  before 
an  inspector  with  a  view  to  having  them  condemned.  All  of  the  pon- 
ton train  has  received  a  very  good  overhauling  and  painted,  and  is 
now  in  very  fair  condition. 

The  depot  was  maintained,  enlisted  men  being  employed  on  extra 
duty  as  overseer,  mechanics,  and  photographer. 

The  details  of  the  operations  of  the  depots,  including  purchase, 
issue,  and  care  of  all  stores,  will  be  found  in  the  reports  oi  the  officers 
in  charge. 

ENGINEEB  DEPOTS,  1908. 

IncidentaU. 

Amount  appropriated  In  the  army  appropriation  act  of 

March  2,  1907 $11,500.00 

Amount  received  in  payment  for  blue-print  paper 4. 38 

$11,  504. 38 

June  30,  1908,  amount  expended  during  fiscal  year 9, 643. 81 

July  1,  1908,  balance  unexpended 1,800.57 

July  1,  1908,  outstanding  liabilities 1,800.57 
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Ifutrumenta. 

Amount  appropriated  in  the  army  appropriation  act  of  March  2, 1907.    |5, 000. 00 
June  30, 1908,  amount  expended  during  fiscal  year 4, 906. 93 

July  1,  1908,  balance  unexpended 93.07 

July  1,  1908,  outstanding  liabilities 93.07 

ESTIMATES  OF  APPBOPBIATIONS  REQUIRED  FOR  THE  ENGINEER  DEPOTS  FOR  1909-10. 

For  incidental  expenses  of  the  depots,  including  fuel,  lights,  chem- 
icals, stationery,  hardware,  machinery,  pay  of  civilian  clerks,  me- 
chanics, and  laborers,  extra-duty  pay  to  soldiers  necessarily  em- 
ployed for  periods  not  less  than  ten  days  as  artificers  on  work  in 
addition  to  and  not  strictly  in  the  line  of  their  military  duties, 
such  as  carpenters,  blacksmiths,  draftsmen,  printers,  lithographers, 
photographers,  engine  drivers,  telegraph  operators,  teamsters, 
wheelwrights,  masons,  machinists,  painters,  overseers,  laborers,  re- 
pairs of,  and  for  materials  to  repair,  public  buildings  and  machin- 
ery, and  unforeseen  expenses $20,000.00 

For  purchase  and  repair  of  instruments,  to  be  issued  to  officers  of  the 
Ck)rps  of  Engineers  and  to  officers  detailed  and  on  duty  as  acting 
engineer  officers  for  use  on  public  works  and  surveys 10, 000. 00 


Total 80, 000. 00 

(See  Appendixes  2,  3,  and  4.) 

ENGINEER  EQUIPMENT  OF  TROOPS. 

By  the  act  of  Congress  approved  March  2. 1907,  the  sum  of  $40,000 
was  appropriated  tor  the  procurement  oi  ponton  material,  tools, 
instruments,  and  supplies  required  for  use  m  the  en^eer  equip- 
ment of  troops  in  the  field.  This  appropriation  was  Imiited  to  the 
fiscal  year  1908. 

With  these  funds  engineering  supplies  were  furnished,  mainly 
through  the  United  States  engineer  depots,  for  the  various  military 
divisions  and  departments  in  the  United  States  and  the  Philippines 
and  for  the  army  of  pacification  in  Cuba;  the  engineer  troops  were 
supplied,  so  far  as  possible,  with  the  company  equipment  called  for 
,  by  General  Orders,  No.  0,  Office,  Chief  of  Engineers,  1906 ;  and  the 
purchase  and  issue  of  reconnaissance  outfits  to  military  posts  and 
organizations  required  by  General  Orders,  No.  24,  War  Depart- 
ment, 1905,  as  amended  bv  General  Orders.  No.  73,  War  Depart- 
ment, 1907,  and  General  Orders,  No.  113,  War  Department,  1906, 
was  continued. 

The  Engineer  Field  Manual,  Professional  Papers,  No.  29,  Corps 
of  Engineers,  mentioned  in  the  last  annual  report,  has  been  pub- 
lished, the  six  parts  being  put  under  one  cover.  The  manual  is  dis- 
tributed by  the  Second  Section,  General  Staff. 

The  37  chess  wagons  under  contract  at  close  of  last  fiscal  year  were 
delivered  and  distributed  to  Manila,  San  Francisco,  and  Fort 
Leavenworth. 

Approximately  $20,000  was  allotted  for  the  improvement  of  the 
authorized  bridge  equipage.  Numerous  repairs  were  made  to  the 
material  on  hand;  8  ponton  wagons,  4  frames  for  canvas  boats,  6 
sets  trestles,  6  saddle  sills,  and  9  abutment  sills  were  constructed  at 
the  depot  at  Washington  Barracks,  where  also  was  purchased  the 
material  for  and  completed  32  long  and  78  short  chess  and  16  silla^ 
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Contract  was  also  entered  into  for  16  additional  chess  wagons  to  be 
delivered  at  an  early  date. 

The  following  experimental  items  of  bridge  equipment  were  also 
purchased:  One  sectional  steel  ponton  boat  and  one  ponton  to(d 
wagon. 

The  army  appropriation  act  of  May  11,  1908,  provided  $72,500 
for  the  engineer  equipment  of  troops  during  the  fiscal  year  ending 
June  30, 1909. 

The  expenditures  from  this  fund  will  be  made  in  accordance  with 
estimates  submitted  to  Congress. 

At  the  rate  permitted  by  past  appropriations,  the  work  of  sup- 
plying tiie  Army  with  engineer  equipment  will  take  several  years 
for  completion.  In  certain  lines  of  material,  definite  amounts  and 
specifications  have  now  been  adopted  and  will  probably  not  be 
changed  in  the  near  future.  In  aadition,  there  are  many  items  of 
equipment,  such  as  field  searchlights,  new  forms  of  ponton  material, 
traction  for  engineer  pack  trains,  etc.,  on  which  much  development 
is  still  needed.  For  all  these  reasons  the  estimates  for  the  next  fiscal 
year  are  increased  to  $90,000. 

For  details  of  expenditures  under  the  appropriation  for  engineer 
equipment  of  troops  see  Appendixes  2,  3,  and  4. 

KNOINSEB  EQUIPMENT  OF  TROOPS,   1908. 

Amount  appropriated  in  the  army  appropriation  act  of 

March  2,  1907 $40,000.00 

Amount  received  during  year  by  settlements  and  de- 
posits in  payment  for  property  transferred,  sold,  and 

lost 1, 166. 15 

$41, 166. 15 

June  30,  1908,  amount  expended  during  flacal  year 24, 073. 29 

July  1,  1908,  balance  unexpended 17,092.86 

July  1,  1908,  outstanding  liabilities 17, 082. 46 

Balance  to  revert  to  Treasury 10. 40 

CIVILIAN    ASSISTANTS     TO     ENGINEER    OFFICERS, 

By  act  of  Congress  approved  March  2,  1907,  the  sum  of  $25,000 
was  appropriated  for  civilian  assistants  to  engineer  officers  serving  on 
the  staffs  of  division,  corps,  and  department  commanders,  to  enable 
them  to  secure  the  services  of  surveyors,  draftsmen,  photographers, 
master  laborers,  and  clerks  during  the  fiscal  year  1908,  and  the  same 
amount  has  been  appropriated  for  the  fiscal  year  1909.  These  funds 
have  been  applied  to  the  purpose  for  which  appropriated ;  the  sum  of 
$24,285.22  was  expended  durmg  the  fiscal  year  1908,  and  a  balance  of 
$714.78  reverted  to  the  Treasury. 

A  marked  increase  in  map  work  performed  under  the  chief  engi- 
neer officer,  Philippines  Division,  made  necessary  a  large  allotment 
to  that  division  of  funds  withdrawn  from  the  various  military  de- 
partments in  the  United  States,  which  caused  embarrassment  in  the 
work  of  the  chief  engineer  officers  of  military  departments  in  the 
United  States.  Formerly  there  were  only  5  offices,  corresponding  to 
the  5  chief  engineer  officers  of  geographical  divisions.  The  abolish- 
ment of  the  United  States  geographical  divisions  and  the  creation  of 
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9  military  departments  in  lieu  thereof  has  increased  the  nmnber  of 
chief  engineer  officers  to  10,  and  an  increase  in  the  number  of  skilled 
surveyors  and  draftsmen  has  necessarily  resulted. 

Based  upon  reports  received  from  these  departments  and  the  Phil- 
ippines Division,  it  is  estimated  that  $40,000  is  the  least  amount  which 
will  enable  the  chief  engineer  officers  to  satisfactorily  perform  their 
duties,  and  an  estimate  of  this  amount  is  therefore  submitted. 

RIVER  AND  HARBOR   IMPROVEMENTS. 

Approjmations. — ^The  funds  with  which  the  works  for  the  improve- 
ment of  rivers  and  harbors  were  prosecuted  during  the  past  fiscal  year 
were  derived  from  the  appropriations  made  by  the  river  and  harbor 
act  approved  March  2, 1907,  the  sundry  civil  acts  approved  March  4, 
1907,  and  May  27,  1908,  from  such  api)ropriations  as  have  been  pro- 
vided by  other  general  acts  and  by  special  acts  of  Congress,  and  from 
the  available  balances  of  former  appropriations. 

The  following  works  are  provided  for  by  permanent  appropria- 
tions: Kemovin^  sunken  vessels;  operating  and  care  of  dredge  boats 
on  upper  Mississippi  River;  removing  obstructions  in  Mississippi 
Elver;  gauging  waters  of  the  Mississippi  River  and  its  tributaries; 
examinations  and  surveys  at  South  Pass,  Mississippi  River;  mainte- 
nance of  South  Pass  channel,  Mississippi  River;  operating  snag  boats 
on  Ohio  River;  operating  and  care  oi  canals,  etc.;  support  and  main- 
tenance of  the  Permanent  International  Commission  of  the  Ck)ngresses 
of  Navigation. 

Static  of  works. — Statements  derived  from  the  reports  of  the  offi- 
cers in  charge  of  the  various  works,  and  given  herewith,  set  forth  the 
condition  oi  each  improvement  and  the  extent  of  the  work  performed 
during  ihe  past  fiscal  year. 

Expenditures. — ^The  total  amount  actually  expended  under  the  di- 
rection of  the  Chief  of  Engineers  in  connection  with  the  improvement 
of  rivers  and  harbors  during  the  fiscal  year  ending  June  30,  1908,  is 
as  follows: 

Rivera  and  harbora  (general,  including  examinations,  surveys, 

and  contingencies) (23,398,909.  23 

Removing  sunken  vessels 50,380.08 

Operating  snag  and  dredge  boats  on   upper  Mississippi  and 

Illinois  rivers 25, 000. 00 

Removing  obstructions  in  Mississippi  River 97,  889. 35 

Gauging  waters  of  the  Mississippi  River  and  its  tributaries 9, 251. 10 

Maintenance  of  Soiitli  Pnss  oliannel,  Mississipf)!  River 132,  194. 39 

Examinations  and  surveys  at  South  Pass,  Mississippi  River 10, 450. 00 

Operating  snag  boats  on  Ohio  River 37,063.40 

Operating  and  care  of  canals,  etc 1 1, 588, 330. 89 

Prevention  of  deposits  in  New  York  Harbor 89, 315. 45 

California  Debris  Commission  (expenses) 14,426.96 

Permanent  International  Commission  of  the  Congresses  of  Navi- 
gation    1, 554. 50 

International  Waterways  Commission 19,455.96 

25,474,281.81 
This  amount  does  not  include  the  following: 

Expenditures  under  Mississippi  River  Commission $2, 777, 691. 83 

E2nlargement  of  Govemora  Island,  New  York  Harbor 172, 827. 57 

Reclamation  of  Quarantine  Island,  Honolulu,  Hawaii 3,628.46 

Destruction  of  ice  gorge  in  Missouri  River 22.46 

Piers,  Hampton  Roads,  Jamestown  Exposition 185, 846. 84 
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Expenditures  have  also  been  made,  as  follows,  from  funds  con- 
tributed by  States,  municipalities,  and  private  parties : 

Contributed  by  citizens  of  St  Joseph,  Mo.,  for  improvement  of 
Missouri  River $6,  840. 60 

Contributed  by  Twin  City  Rapid  Transit  Company  and  city  of  St 
Paul,  Minn.,  for  construction  of  bridge  over  Mississippi  River 
at  Fort  Snelling 24, 961. 12 

Contributed  by   State  of  VTashington   for  improvement  of  Snake 

River,  Wash 47, 377. 31 

Contributed  by  State  of  Washington  for  improvement  of  Columbia 
River  above  Celilo,  Wash 13, 150. 66 

Contributed  by  railroad  companies  for  improvement  of  Missouri 
River  at  Elwood,  Kans 36, 679. 69 

Contributed  by  railroad  companies  and  private  interests  for  im- 
provement of  Puyallup  Waterway,  Tacoma,  Wash 7,798.95 

136,  817. 42 

Estimates. — ^The  following  estimates  are  submitted  by  the  Chief 
of  Engineers  for  the  fiscal  year  ending  June  30, 1910 : 

Under  continuing  contracts $20,479,057 

Rivers  and  harbors  (general,  including  examinations,  surveys,  and 

contingencies) 21, 464, 141 

Under  California  Debris  Commission  (expenses) 15,000 

Prevention  of  deposits  in  New  York  Harbor 155,  260 

E^nlargement  of  Crovernors  Island,  New  York 75, 000 

In  addition  to  the  above,  the  Mississippi  River  Commission  sub- 
mits an  estimate  amounting  to  $3,000,000,  reduced  in  this  office  to 
$2,000,000. 

Engineer  divisions. — ^The  engineering  works  in  charge  of  this  office 
are  arranged  in  divisions,  and  officers  of  the  Corps  of  Engineers  were 
assigned  as  division  engineers  to  overlook  these  works,  as  follows : 

East  of  the  Eocky  Mountains :  Northeast  Division,  Col.  John  G.  D. 
Knight;  Eastern  Division,  Col.  D.  W.  Lockwood;  Gulf  Division, 
Col.  E.  H.  Euffner;  Central  Division,  Col.  G.  J.  Lydecker  to  Novem- 
ber 15,  1907,  Col.  Chas.  E.  L.  B.  Davis  from  November  15,  1907,  to 
February  15,  1908,  and  Col.  Wm.  T.  Rossell  since  February  15, 
1908 ;  Lakes  Division,  Lieut.  Col.  W.  L.  Fisk  since  February  15, 1908 ; 
Northwest  Division,  Col.  W.  H.  Bixby  to  February  14, 1908;  Western 
Division,  Col.  W.  H.  Bixl^  since  February  15,  'l908.  West  of  the 
Rocky  Mountains:  Pacific  Division,  Lieut.  Col.  John  Biddle;  North- 
ern Pacific  Division,  Lieut.  Col.  S.  W.  Roessler. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  PORTI^ND,  MAINE, 

DISTRICT. 

This  district  was  in  the  charge  of  Lieut.  Col.  Geo.  A.  Zinn, 
Corps  of  Engineers.  Division  engineer.  Col.  John  G.  D.  Knight, 
Corps  of  Engineers. 

/.  Lxibec  Channel^  Maine. — ^This  channel  lies  between  the  eastern 
extremity  of  the  State  of  Maine  and  Campobello  Island,  Canada. 

Originally  the  depth  was  about  5  feet  at  mean  low  tide  and  2  feet 
at  low  water  of  spring  tides. 

A  project  was  adopted  in  1879  which,  as  subsequently  modified,  pro- 
vided for  a  channel  275  feet  wide,  increasing  to  300  feet  in  the  bends, 
and  12  feet  deep  at  mean  low  tide.  This  project  was  completed  in 
1890,  practically  as  proposed,  at  a  cost  of  $1G8,954.G8. 

The  present  project  was  adopted  August  18,  1894,  and  its  object 
was  to  widen  the  then  existing  channel  to  a  least  width  of  500  feet,  at 
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an  estimated  cost  of  $150,000.  The  amount  expended  on  the  work  of 
the  existing  project  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1908,  was  $138,478.30.  At  the  latter  date  the  channel  had  been 
dredged  to  the  full  projected  width  and  depth  contemplated  by  the 

Eroject  of  1894.  The  work  will  probably  be  reasonably  permanent, 
ut  examinations  will  have  to  be  made  from  time  to  time,  when  op- 
portunity offers,  to  determine  this  question. 

The  maximum  draft  that  can  be  carried  is  about  11.5  feet  at  mean 
low  water ;  the  mean  variation  in  tide  level  is  18.2  feet.  The  channel, 
which  is  about  3  miles  long,  connects  the  roads  above  with  the  Atlantic 
Ocean,  and  is  the  convenient  and  direct  approach  to  Lubec,  Eastport, 
and  St.  Croix  River  from  the  westward.  It  is  an  international  pas- 
sage, and  the  benefits  from  the  improvement  are  almost  entirely  gen- 
eral. As  the  tidal  currents  are  very  strong  and  dense  fogs  prevail  a 
large  part  of  the  time,  the  widenmg  of  the  passage  decreases  the 
chances  of  stranding  and  collision. 

The  commerce  is  reported  as  follows,  in  tons:  1898,  87,000;  1899, 
126,700;  1900,  76,800;  1901,  165,000;  1902,  148,400;  1903,  127,000; 
1904,76,200;  1905,86,000;  1906,74,400;  1907,65,950. 

For  reports  on  examinations  and  surveys  see  page  279,  Annual 
Report  of  the  Chief  of  Engineers  for  1879,  and  page  616,  report  for 
1891. 

There  were  no  expenditures  during  the  fiscal  year  1908. 

^uly  1,  1907,  balance  unexpeudod (11,567.02 

July  1,  1908,  balance  unexpended 11,567.02 

(See  Appendix  A  1.) 

S.  Breakwater  from  Mount  Desert  to  Porcupine  Island^  Bar  Har- 
bor^  Me, — The  object  of  the  breakwater  is  to  protect  the  wharves  of 
Bar  Harbor  and  the  anchorage  in  front  of  the  town  from  the  heavy 
seas  of  southerly  gales. 

The  present  project  is  the  original  one,  approved  June  14,  1889, 
modified  as  to  length  of  breakwater  by  the  revised  project  of  1893. 
It  provides  for  a  breakwater  of  riprap  stone,  extending  from  Porcu- 
pine Island,  a  distance  of  2,500  feet  in  a  westerly  direction,  to  a  i)oint 
about  600  feet  from  the  low-water  line  of  Mount  Desert  Islanu,  the 
estimated  cost  being  $420,200. 

The  expenditures  to  June  30,  1908,  were  $206,002.70. 

By  that  date  the  breakwater  had  been  raised  to  a  height  of  mean 
high  tido  to  a  point  about  1,859  feet  from  Porcupine  Island.  The 
width  of  top  is  20  feet,  and  the  side  slopes  are  such  as  the  rock  natu- 
rally assumes — about  1  on  1.  The  estimate  of  cost  was  based  on  the 
expectation  that  382,000  tons  of  stone  would  be  required.  Up  to  tlie 
present  time  211,534  tons  has  been  deposited. 

The  beneficial  effects  resulting  from  the  portion  of  the  breakwater 
already  built  in  protecting  the  wharves  at  Bar  Harbor  and  the 
anchorage  basin,  which  is  extensively  used  by  costly  pleasure  craft 
during  the  summer  season,  are  appreciably  felt,  but  in  order  to  secure 
the  desired  protection  at  high  water  of  spring  tides  it  may  be  found 
necessary  to  raise  the  breakwater  to  a  height  of  about  6  feet  above 
mean  high  tide.    The  mean  range  in  tides  is  11.5  feet. 

The  benefits  to  navigation  are  general  in  providing  a  harbor  of 
refuge,  and  local  in  making  it  possible  for  boats  to  land  at  the 
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wharves  at  all  times  with  safe^.  The  only  convenient  method  of 
transportation  to  and  from  Bar  Harbor  is  by  boat 

The  commerce  for  1907  is  given  as  47,852  tons,  principally  coal, 
wood,  and  general  merchandise.  The  total  nimiber  of  passengers  was 
110,585,  but  this  included  those  for  oth«r  points  in  Frenchmans 
Bay,  it  not  being  practicable  to  separate  them. 

The  new  appropriation  estimated  for  is  to  be  applied  in  extending 
the  breakwater,  in  accordance  with  the  project 

For  report  on  examination  and  survey,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1887,  page  481. 

July  1,  1907,  balance  unexpended $30, 210. 82 

June  30,  1908,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement     1«,  213. 62 

July  1, 1908,  balance  unexpended 18, 997. 80 

July  1,  1908,  outstanding  liabilities 12, 761. 61 

July  1,  1908,  balance  available 1, 246. 79 

Amount  (estimated)  required  for  completion  of  existing  project 200,200.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1910,  for  works  of  improvement,  in  addition  to  the  balance  unex- . 

pended  July  1,  1908 60,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civU  act  of 

June  4, 1897. 

(See  Appendix  A  2.). 

S.  Harbor  at  SuUivan  FaUsj  Maine. — Sullivan  River  has  a  length 
of  about  6  miles  and  is  the  outlet  of  a  large  bay.  About  midway  of 
its  length  a  point  of  land  projects  to  such  extent  as  to  reduce  the 
width  to  about  one-fourth  that  immediately  above  and  below,  and  at 
this  place  the  slope  and  velocity  are  such  that  the  locality  is  termed 
"  Sullivan  Falls.''  The  bottom  is  ledge,  the  higher  portions  forming 
dangerous  obstructions  to  navigation.  Hatchers  rocK,  about  midway 
of  the  narrow  channel  at  the  falls,  had  originally  only  about  6  inches 
of  water  over  it  at  mean  low  tide.  The  mean  range  in  tides  is  11.5 
feet. 

Under  a  project  set  forth  in  report  of  the  district  engineer  dated 
December  10,  1870,  and  under  appropriations  based  thereon,  the  sum 
of  $35,000  was  expended  in  removing  three  old  piers,  in  excavating 
the  obstructing  ledges  at  the  falls  to  a  depth  of  7  feet  at  mean  low 
tide,  and  in  replacing  spindles  on  two  rocks  near  the  mouth  of  the 
river.  This  work  was  completed  in  1875  and  was  of  material  benefit 
to  navigation. 

The  present  project  is  that  referred  to  in  the  river  and  harbor  act 
of  June  3,  1896,  as  the  "  approved  project,"  and  published  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1891,  page  619.  It  pro- 
vides for  removing  Hatchers  rock  and  two  other  points  of  ledge  to  a 
depth  of  10  feet  at  mean  low  tide,  at  an  estimated  cost  of  $35,000. 

The  expenditures  under  the  existing  project  to  June  30,  1908,  were 
$14,870.64,  and  the  operations  consisted  in  removing  the  entire  area 
of  Hatchers  rock  and  about  five-sixths  of  ledge  "  C  "  to  a  depth  of  10 
feet  at  mean  low  tide.  About  70  per  cent  of  the  work  covered  by  the 
project  has  been  completed. 

To  complete  the  present  project  the  remaining  part  of  ledge  "  C," 
containing  about  67  cubic  yards  in  situ,  and  ledge  "  B,"  containing 
255.3  cubic  yards  in  situ,  will  have  to  be  removed. 
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The  improvement  not  only  increases  the  navigable  depth,  but  also, 
by  removing  the  cause  of  eadies  and  cross  currents,  has  added  to  the 
length  of  time  at  each  high  and  low  tide  during  which  vessels  may 
pass  through  the  rapids  with  safety. 

Vessels  can  not  use  the  channel  at  low  stages  except  when  the  tide 
is  slack.  This  occurs  after  the  tide  has  flowed  about  2  feet,  at  which 
time  vessels  drawing  11  feet  can  pass  through  safely. 

The  improvement  may  be  regarded  as  permanent. 

The  commerce  for  five  years  was  as  follows,  in  tons :  1902,  37.050 ; 
1903,  46,700;  1904,  31,400;  1905,  42,100;  1906,  29,450.  No  statistics 
could  be  obtained  for  1907. 

The  commerce  consists  almost  entirely  of  granite. 

It  is  proposed  to  apply  the  new  appropriation  estimated  for  in 
continuing  the  rock  excavation  in  accordance  with  the  project. 

For  reports  on  examinations  and  surveys,  see  Annual  Keport  of  the 
Chief  of  Engineers  for  1871,  page  836;  and  page  619,  report  for  1891. 

July  1,  1907,  balance  unexpended (129.36 

July  1,  1908,  balance  unexpended 129.36 


Amount  (estimated)  required  for  completion  of  existing  project 20,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  improvement  in  addition  to  the  balance  unex- 
pended July  1,  1908 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  A3.) 

4.  Union  River ^  Maine. — ^The  navigable  portion  of  the  river  extends 
from  the  head  of  Union  Bay  to  the  foot  of  the  falls  at  Ellsworth,  a 
distance  of  about  3J  miles. 

Before  improvement  the  channel  was  obstructed  by  a  lar^  deposit 
of  slabs,  ed^ngs,  and  sawdust  near  Ellsworth,  which  practically  sus- 
pended navigation  except  at  high  tide,  by  projecting  ledges  in  the 
Narrows  about  three- fourths  oi  a  mile  below  the  wharves  at  Ells- 
worth, by  bowlders  at  several  points  along  the  channel,  and  by  a 
broad,  flat  bar  of  sawdust  and  mud  at  the  mouth. 

The  first  project  for  the  improvement  of  the  river  is  contained  in 
the  report  oi  the  district  officer  dated  June  30, 1867,  and  provided  for 
erecting  beacons^  removing  sunken  ledges  and  bowlders,  and  dredging 
mill  waste  near  Ellsworth,  so  as  to  secure  a  depth  of  3  feet  at  mean 
low  tide,  this  being  the  available  depth  on  the  bar  at  the  mouth  of  the 
river.  This  improvement  was  completed  in  1873  with  an  expenditure 
of  $30,000. 

A  survey  was  made  in  1889  under  the  provisions  of  the  act  of  1888, 
and  a  new  project  was  submitted  with  a  view  to  obtaining  a  depth  oi 
6  feet  at  mean  low  tide  from  the  wharves  at  Ellsworth  to  deep  water 
in  the  bay.  This  depth  was  to  be  obtained  by  dredging  mill  waste 
near  Ellsworth,  by  removal  of  ledge  in  the  Narrows,  and  oy  dredging 
across  the  bar  at  the  mouth  of  the  river.  To  maintain  the  improved 
depth  at  the  latter  point  the  same  project  provided  for  the  construc- 
tion of  a  training  wall  to  concentrate  the  ebb  flow  in  the  channel. 
The  project  is  described  on  page  462,  Part  1,  Annual  Report  of  the 
Chief  of  Engineers  for  1890. 
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The  act  of  June  3,  1896,  appropriated  $15,000  for  beginning  the 
improvement.  This  sum  was  expended  in  excavating  to  a  depth  of 
about  6  feet  over  a  section  of  river  about  3,000  feet  long  m  the 
vicinity  of  the  Narrows,  and  in  carrying  a  single  cut  of  the  dred^ 
to  the  same  depth  as  far  up  as  the  wharves,  to  afford  immediate  relief 
to  navigation.  This  single  cut  was  partly  filled  with  new  deposit 
by  the  next  freshet. 

By  the  act  of  March  3,  1899,  the  sum  of  $15,000  was  appropriated 
and  a  contract  was  authorized  for  completing  the  improvement,  at  an 
additional  cost  of  $115,000. 

Changes  having  occurred  since  the  making  of  the  survey  upon 
which  the  project  was  based,  a  new  survey  was  made  in  May,  1899, 
and  a  project  for  securing  the  completion  of  the  improvement,  with 
such  changes  in  quantities  as  were  shown  to  be  necessary  by  the  sur- 
vey, was  approved  by  the  Secretary  of  War  June  28,  1899. 

This  project,  with  some  further  modifications,  was  completed  in 
1902.  The  dredging  at  the  mouth  of  the  river  and  the  removal  of 
the  ledge  in  the  Narrows  were  accomplished,  and  the  channel  at  Ells- 
worth, where  the  material  was  sawmill  waste,  was  dredged,  but  the 
depth  at  the  latter  place  was  not  expected  to  maintain  because  of  the 
movement  during  freshets  of  material  from  the  great  deposits  of  mill 
waste  at  that  locality. 

The  expenditures  to  June  30,  1908,  in  connection  with  the  last 
project  have  been  $142,487.35,  of  which  amount  $385.99  was  used 
during  the  past  fiscal  year  in  making  a  somewhat  extended  examina- 
tion of  the  improvement.  The  officer  in  charge  reports  that  some 
shoaling  has  occurred  at  the  mouth  of  the  river  and  in  a  greater  de- 
gree at  Ellsworth,  and  submits  an  estimate  of  $15,950  for  restoration 
or  maintenance  of  the  improvement. 

The  mean  range  in  tide  is  11.5  feet. 

The  commerce  for  1907  is  given  as  15,395  tons,  chiefly  limiber, 
cement  and  lime,  and  coal,  with  an  estimated  value  of  $102^000. 

For  reports  on  examination  and  surveys,  see  Annual  Reports  of  the 
Chief  of  Engineers  for  1867,  page  501;  1890,  page  458;  1897,  page 
600;  1898,  page  839;  and  1899,  page  1026. 

July  1,  1907,  balance  unexpended $2,898.64 

June  30,  1908,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 385. 99 


July  1,  1908,  balance  unexpended 2,512.66 

July  1,  1908,  outstanding  liabilities 79.06 


July  1,  1908,  balance  available. 2, 433. 60 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  maintenance  of  improvement,  in  addition  to  the  bal- 
ance unexpended  July  1,  1908 15,950.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
(See  Appendix  A  4.) 

6,  Bagaduce  River^  Maine. — ^This  is  a  small  stream  that  empties 
into  Penobscot  Bay  at  Castine,  Me.  The  upper  part  of  the  river 
divides  into  two  branches,  one  called  Northern  Bay  and  the  other 
South  Bay.  Northern  Bay,  near  South  Penobscot,  is  a  shoal  sheet  of 
water  of  about  700  acres  area,  the  bottom  of  which  for  the  greater 
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part  is  bare  at  low  tide.  Before  improvement  there  was  a  narrow 
channel  from  Bridges  Point  to  Bowden's  wharf,  which  had  a  depth 
of  less  than  2  feet  and  was  obstructed  by  ledges  and  bowlders  near 
Winslows  Island.  The  South  Bay  is  obstructed  by  ledges  at  John- 
sons Narrows.    Mean  rise  and  fall  of  tide,  9.8  feet. 

The  approved  project  is  understood  to  be  that  published  at  page 
898  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1888.  Its 
object  is  to  secure  a  channel  100  feet  wide  and  6  feet  deep  at  mean 
low  tide  from  Bridges  Point,  Northern  Bay^  to  Bowden's  wharf,  at 
an  estimated  cost  of  $45,000.  The  same  project  provides  for  remov- 
ing a  small  quantity  of  rock  in  the  channel  at  Johnsons  Narrows,  at 
an  estimated  cost  of  $1,875.  All  work  done  has  been  in  accordance 
with  this  project.  About  one-third  of  the  work  covered  by  the 
project  may  be  said  to  have  been  completed. 

The  expenditures  to  June  30,  1908,  were  $28,000.  At  that  date 
there  had  been  made,  bv  dredging  and  the  removal  of  rocks  and 
bowlders,  a  channel  40  feet  wide  and  6  feet  deep  at  mean  low  tid?, 
except  at  Winslows  Island,  where  a  depth  of  only  4  feet  has  been 
secured.    The  total  length  of  channel  is  about  4,000  feet. 

The  improvement  has  been  regarded  as  of  doubtful  public  value, 
and  it  is  only  recently  that  any  use  has  apparently  been  made  of  the 
dredged  channel.  A  small  power  boat  now  makes  regular  trips  from 
Castme,  carrying  passengers  and  freight. 

For  reports  on  examinations  and  surveys,  see  Annual  Reports  of 
the  Chief  of  Engineers  for  1888,  page  398;  1893,  page  724;  and  1898, 
page  842. 

The  new  appropriation  recommended  is  for  continuing  the  excava- 
tion of  the  channel  at  Winslows  Island. 

The  tonnage  for  1907  is  given  as  122,395  tons,  but  this  includes  the 
business  of  Castine,  at  the  mouth  of  the  river.    The  commerce  of  the 
Bagaduce  proper  is  put  at  about  29,000  tons,  with  an  estimated  value 
of  about  $213,000. 
Amount  (estimated)  required  for  completion  of  existing  project (18,875.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  worljs  of  improvement 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  A  5.) 

6,  Penobscot  River^  Maine. — ^Except  the  dredging  of  a  sawdust  bat- 
opposite  Hiffh  Head,  near  Bucksport,  Me.,  the  improvements  have 
been  confined  to  a  stretch  of  about  3^  miles  of  the  river  at  and  below 
Bangor.  Before  improvement  this  part  of  the  river  was  obstructed 
by  ledge,  bowlders,  and  mill  waste  to  such  extent  as  to  afford  a  safe 
available  depth  of  only  about  6  feet  at  extreme  low  tide.  The  mean 
range  in  tides  is  13.1  ieet. 

The  head  of  navigation  is  at  Bangor;  from  thence  to  the  head  of 
the  bay  is  about  27  miles. 

The  first  project  was  approved  August  22,  1870,  and  called  for  a 
depth  of  12  feet  at  lowest  tides  for  a  width  of  150  feet  over  3 J  miles 
of  river  at  and  below  Bangor.    There  was  expended  $198,300. 

After  a  survey,  orderea  by  the  act  of  September  19,  1890,  the 
project  was  modified  and  extended  to  include  a  depth  of  11  feet  at 
extreme  low  tide  for  a  width  of  3C0  feet  in  Bangor  Harbor;  to  widen. 
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straighten,  and  deepen  the  channel  near  Crosbys  Narrows  and 
Stems's  null  to  a  depth  of  12  feet  at  extreme  low  tide,  and  to  secore 
a  depth  of  22  feet  at  mean  low  tide  between  Bucksport  and  Winter- 
port,  at  an  estimated  cost  of  $440,000.  March  8.  1899,  the  project 
was  again  extended  by  providing  for  removal  or  ledge  in  front  of 
the  Boston  and  Bangor  Steamboat  Company's  wharf  at  Bangor  and 
for  deepening  the  basin  of  Kenduskeag  stream  at  its  junction  with 
the  Penobscot,  and  $28,000  was  appropriated  for  the  work.  The  re- 
sults contemplated  imder  these  appropriations  are  regarded  as  prac- 
tically accomplished. 

By  the  act  of  March  2,  1907,  Congress  adopted  a  further  project 
for  an  additional  width  at  Bangor,  varying  from  100  to  300  reet  for 
a  lenffth  of  nearly  2,000  feet,  the  depth  to  cje  11  feet  at  extreme  low 
tide  (14  feet  at  mean  low  water).  The  estimated  cost  of  this  work 
is  $130,000. 

.  The  expenditures  under  the  modified  and  enlarged  project  (since 
1890)  have  been  $170,608.69,  and  the  object  of  the  projects  has  been 
virtually  secured  down  to  that  of  March  2, 1907,  though  all  the  work 
estimated  for  has  not  been  carried  out 

The  available  depths  are  as  follows:  Bangor  Harbor,  14  feet  at 
mean  low  tide  or  11  feet  at  extreme  low  tide;  at  Sterns's  mill  and 
Crosbys  Narrows,  15  feet  at  mean  low  tide  or  12  feet  at  extreme  low 
tide.  The  shoal  at  Frankfort  flats  was  dredged  to  22  feet  at  mean 
low  tide  and,  so  far  as  known,  has  given  no  trouble  since.  At  High 
Head,  above  Bucksport,  the  material  is  soft  and  shifting;  no  per- 
manent good  can  be  accomplished  by  dredging,  and,  as  the  shoal  is 
not  dangerous,  no  further  work  is  recommended. 

No  work  was  done  during  the  fiscal  year  1908.  Proposals  were 
opened  May  7, 1908,  but  the  prices  were  regarded  as  excessive  and  the 
work  is  to  be  readvertised. 

The  project  for  widening  the  channel  at  Bangor,  adopted  in  1907, 
is  to  satisr^  a  demand  for  an  increase  in  harbor  capacity. 

For  list  of  examinations  and  reports,  see  Annual  Report  of  the  Chief 
of  Engineers  for  1906,  page  25.  The  existing  project  for  additional 
width  at  Bangor  is  printed  in  House  Document  No.  739,  Fifty-ninth 
Congress,  first  session. 

The  tonnage  for  1907  is  given  as  451,806  tons,  of  which  about 
258,000  tons  was  coal,  and  about  103,000  tons  lumber.  A  conservative 
estimate  of  the  value  of  the  commodities  is  $2,480,411.20. 

OENKBAL  IMPBOVEMENT. 

July  1,  1907,  balance  unexpended $8,500.00 

July  1,  1908,  balance  unexpended 8,500.00 

AT  BANGOB. 

July  1,  1907,  balance  unexpended $130,000.00 

June  30,  1908,  amount  expended  during  fiscal  year,  for  works  of 
Improvement 1, 108. 60 

July  1,  1908,  balance  unexpended 128,891.81 

(See  Appendix  A  6.) 

7.  Rockland  Harbor^  Maine. — ^The  wharves  are  located  on  the 
shores  of  three  coves,  formed  by  two  projecting  points  of  land  on  the 
western  side  of  the  harbor,  known  as  Crocketts  Point  and  Atlantio 
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Point.  The  general  direction  of  the  wharf  frontage  is  north  and 
south,  and  the  length  of  frontage  is  about  800  feet.  Before  improve- 
ment depths  in  front  of  the  wharves  increased  very  slowly.  AH  the 
wharves  except  those  at  the  end  of  Crocketts  Point  and  Atlantic  Point 
extended  onlv  a  short  distance  beyond  the  low-water  contour,  a  high 
mean  range  in  tide,  which  at  this  point  is  9.6  feet,  being  relied  upon 
to  give  access  to  moderate  and  light  draft  vessels  at  high  tides.  The 
entrance  to  the  harbor  from  the  east  has  a  width  of  about  9,000  feet. 

Before  improvement  the  anchorage  in  front  of  the  wharves,  vessels 
lying  at  the  wharves,  and  the  wharves  themselves  were  endangered 
by  heavy  seas  during  easterly  gales. 

The  first  improvement  undfertaken  was  to  render  it  a  safe  harbor  of 
refuge  for  coastwise  shipping,  and  incidentally  also  to  protect  the 
wharves  as  far  as  possible  from  heavy  seas.  To  accomplish  this  a 
project  was  adopted  in  1881  in  which  two  breakwaters  were  contem- 
plated, one  extending  south  from  Jamesons  Point,  the  other  a  de- 
tached breakwater  nearer  to  and  opposite  the  principal  wharves  in 
the  town ;  both  to  be  raised  in  the  nrst  instance  to  the  level  of  mean 
tide,  but  with  the  expectation  that  a  further  raising  w^ould  be  neces- 
sary as  experience  might  dictate. 

In  1886  this  project  was  amended  so  as  to  raise  the  height  of  the 
breakwater  at  Jamesons  Point  to  the  level  of  mean  high  tide.  In 
1890  it  was  again  amended  so  as  to  eliminate  the  detached  breakwater 
and  to  provide  for  extending  farther  south  than  was  first  contem- 
plated the  breakwater  at  Jamesons  Point. 

By  the  act  of  June  3, 1896,  Congress  adopted  a  project  for  dredging 
the  inner  harbor  in  the  vicinity  of  the  wharves  to  depths  ranging 
from  4  feet  to  13  feet  at  mean  low  tide  and  for  removing  two  danger- 
ous ledges,  one  occupying  a  central  position  in  the  harbor,  which  was 
to  be  cut  down  to  the  depth  of  22  feet  at  mean  low  tide;  the  other, 
less  centrally  located,  was  to  be  removed  to  a  depth  of  14  feet.  The 
estimated  cost  was  $403,000.  By  the  same  act  this  project  was  com- 
bined with  that  for  the  breakwater  as  one  project,  and  authority  was 
given  for  completing  the  whole  under  the  continuous-contract  system, 
at  an  estimated  expenditure  of  $1,036,000. 

The  dredging  was  finished  in  May,  1901 ;  the  removal  of  ledge  in 
the  fall  of  1901.  The  breakwater  was  also  completed  to  the  height 
and  slopes  contemplated  before  the  close  of  the  same  season.  The 
sea  slope  of  the  breakwater  did  not  maintain  its  status  under  the 
heavy  winter  gales  and  ice,  and  during  the  succeeding  four  years 
62,372  tons  of  heavy  riprap  was  placed  on  it.  This  was  for  improve- 
ment rather  than  maintenance,  as  it  was  to  be  expected  that  some 
work  would  be  necessary  from  time  to  time  until  the  slopes  assumed 
a  state  of  rest. 

The  total  expenditures  to  the  close  of  the  fiscal  year  1908  were 
$920,025.79.  The  benefits  resulting  are  that  the  breakwater  affords 
a  safe  and  extensive  anchorage  and  harbor  of  refuge.  The  removal 
of  ledges  has  increased  the  available  anchorage  area,  and  the  dredg- 
ing anords  access  to  the  wharves  by  vessels  of  greater  draft. 

The  project  is  regarded  as  completed,  subject  to  any  work  that  may 
be  needed  from  time  to  time  until  the  slopes  of  the  breakwater  have 
assumed  a  condition  of  permanence. 

57101— INO  1908 8 
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For  reports  on  examinations  and  surveys,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1893,  page  729,  and  report  for  1896,  page  681. 

The  business  for  1907  was  556,250  tons,  of  which  115,000  tons  was 
coal,  and  250,000  tons  lime.  The  value  of  the  commodities  is  esti- 
mated as  $2,580^214. 

The  direct  effect  on  freight  rates  can  not  be  definitely  stated,  but 
the  improvement  has  provided  a  commodious  harbor  of  refuge,  in 
addition  to  keeping  pace  with  the  local  demand  for  better  facilities. 

July  1, 1907,  balance  unexpended $5,474.21 

July  1, 1908,  balance  unexpended 5,474.21 

(See  Appendix  A  7.) 

8.  Sasanoa  River^  Maine. — Originally  this  stream  was  much  ob- 
structed in  the  vicinity  of  Upper  Hell  Gate.  The  channel  at  and 
near  that  place  was  crooked  and  narrow,  and  was  obstructed  by  dan- 
gerous ledges,  the  shoalest  of  which  had  not  more  than  3  feet  ox  water 
over  it  at  mean  low  tide. 

Between  1870  and  1881  the  sum  of  $45,500  was  appropriated,  and 
the  navigation  was  much  improved  by  rock  excavation,  dredging, 
and  the  construction  of  a  small  jetty. 

By  act  of  June  3,  1896,  a  new  project  was  adopted  for  widening 
the  channel  at  Upper  Hell  Gate  to  125  feet,  with  a  depth  of  12  feet 
at  mean  low  tide,  Tby  ledge  excavation ;  for  dredging  to  the  same  depth 
at  Carletons  ledges,  and  for  constructing  a  small  jetty  at  the  Camp 
Ground,  at  an  estimated  cost  of  $19,000,  which  amount  was  appro- 
priated by  the  same  act.  This  project  was  completed  in  1898  at  a 
cost  of  $11,987.69. 

The  present  project  submitted  by  the  Board  of  Engineers  for 
Rivers  and  Harbors,  February  7, 1907,  is  to  increase  to  a  width  of  not 
less  than  140  feet  the  channel  90  feet  wide  made  under  the  first  proj- 
ect through  the  ledges  southeastwardly  of  Upper  Hell  Gate,  and  to 
remove  Flat  rock,  all  to  the  depth  of  12  feet  at  mean  low  tide.  This 
project  was  adopted  by  the  act  of  March  2,  1907,  which  contained  an 
appropriation  or  the  entire  estimated  cost,  viz,  $44,000. 

The  expenditures  under  the  existing  project  to  June  30,  1908,  have 
been  $6,230.87.  The  work  has  been  placed  under  contract  and  about 
one- fourth  of  the  ledge  excavation  has  been  accomplished. 

The  Sasanoa  is  a  tidal  river  or  thoroughfare  about  9  miles  in 
length,  connecting  the  Kennebec  River  at  Bath,  Me.,  with  Sheepscot 
River.  It  is  navigable  throughout  its  entire  length,  and  has  about 
12  feet  depth  at  mean  low  tide  over  the  shoalest  parts.  The  mean 
range  of  tide  in  the  vicinity  of  the  proposed  improvement  is  about 
8.5  feet. 

The  business  for  1907  is  given  as  3,161  tons,  having  an  estimated 
vahie  of  about  $125,000.  The  number  of  passengers  carried  was 
68,616. 

The  eflFect  on  freight  rates  can  not  be  stated  in  a  definite  way,  but 
the  improvement  permits  the  use  of  larger  vessels  necessary  to  accom- 
modate the  increasing  travel  and  renders  the  passage  less  dangerous. 

For  repoils  on  examinations  and  surveys,  see  Annual  Reports  of 
the  Chief  of  Engineers  for  1867,  page  499 ;  1895,  page  593 ;  tor  map, 
report  for  1880,  page  334. 
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July  1,  1907,  balance  nnexpended $48,541.06 

June  30,  1908,  amount  expended  during  flacal  year,  for  works  of 
Improyement 6, 772.82 

July  1,  1908,  balance  unexpended 87, 769. 18 

July  1,  1908,  outstanding  llabUities 4,926.07 

July  1,  1908,  balance  available 32,848.06 

July  1,  1908,  amount  covered  by  uncompleted  contracts 19, 570. 00 

(See  Appendix  AS.) 

9.  Kennebec  River^  Maine. — Before  improvement  the  main  chan- 
nel of  the  river  between  the  foot  of  Swan  Island  and  Gardiner  was 
obstructed  by  shoals  near  Beef  rock,  with  only  10  feet  of  water  at 
mean  low  tide,  by  dangerous  sunken  ledges  in  Lovejoy  Narrows,  by 
a  shoal  below  South  Gardiner,  with  only  8  feet  on  it  at  mean  low 
tide,  and  bv  a  ledge  at  Nehumkeg  Island.  The  steamboat  channel  to 
the  west  or  Swan  Island  (at  Hatchs  rock)  was  obstructed  by  a  shoal 
over  which  there  was  only  7^  feet  of  water,  and  the  channel  between 
Gardiner  and  Augusta,  a  distance  of  GJ  miles,  was  obstructed  by 
shoals  which  gave  a  navigable  depth  of  only  3^  feet  in  low  summer 
tides. 

Appropriations  for  minor  improvements  were  made  at  various 
times  between  1827  and  1852. 

In  1866  a  project  was  begun  for  improving  the  upper  part  of  the 
river,  with  a  view  to  obtaining  a  channel  7  feet  deep  and  100  feet 
wide  at  low  water.  This  project,  with  modifications,  was  completed 
in  1877,  and  resulted  in  obtaining  a  channel  10  feet  deep  at  mean  low 
tide  and  not  less  than  100  feet  wide  in  its  lowest  summer  stages  as 
far  up  as  Gardiner,  and  a  depth  of  6^  feet  at  low  tide  and  width  of 
100  feet  from  Gardiner  to  Augusta. 

The  channel  west  of  Swan  Island,  being  obstructed  by  shoal  water 
(8i  feet  at  mean  low  tide)  and  a  too  narrow  channel  at  the  head  of 
the  island,  by  shoal  water  at  Hatchs  rock,  below  Richmond,  and  by  a 
very  narrow  channel  30  feet  wide  at  the  foot  of  the  island,  was  mi- 
proved  by  dredging  in  1881-1883,  so  as  to  give  a  channel  175  feet  wide 
and  11  feet  deep  at  the  foot  of  the  island  and  a  channel  of  about  80 
feet  width  and  10  feet  depth  at  Hatchs  rock  and  the  head  of  the 
island. 

The  river  and  harbor  act  of  1886  provided  for  a  new  survey  of  the 
river  from  Bath  to  Augusta.  This  survey  was  made  in  1887,  and  a 
project  embracing  dredging,  rock  excavation,  and  contraction  works 
was  submitted  for  the  further  improvement  of  the  river.    In  1892  this 

{)roject  was  revised  to  secure  depths  as  follows :  Thirteen  feet  at  mean 
ow  tide  as  far  up  as  Sands  Island,  12  feet  thence  to  Hinckleys  shoal, 
above  Gardiner,  and  10  feet  thence  to  Augusta,  at  an  estimate  cost  of 
$388,500.  This  project  was  approved  August  19, 1892,  and  was  essen- 
tia 11  v  completed  in  1898. 

The  total  expenditures  upon  the  river  to  June  30,  1908,  under  the 
projects  above  enumerated,  were  $487,850. 

The  improved  channel  obtained  under  the  above  projects  has  suf- 
fered some  loss  of  available  depth  by  the  deposits  brought  down  by 
freshets.  This  shoaling  has  been  most  marked  in  the  stretch  of  6i 
miles  of  river  between  Gardiner  and  Augusta,  the  further  improve- 
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ment  of  which  is  provided  for  by  the  river  and  harbor  act  approved 
June  13,  1902,  which  appropriated  $40,000  and  authorized  a  continu- 
ous contract  for  the  completion  of  the  project.  The  last  project  is 
published  at  page  1121  of  the  Annual  Keport  of  the  Chief  of  Engi- 
neers for  1900,  and  proposes  a  widening  of  the  channel  from  Gardiner 
to  Augusta  to  125  feet  and  a  cleaning  out  of  the  old  dredged  channel 
and  its  further  deepening  to  16  feet  at  mean  high  water,  or  11  feet  at 
mean  low  water. 

The  expenditures  under  the  project  of  1002  have  been  $44,308.70. 
All  the  work  covered  by  the  project  is  under  contract  anil  about  t)t> 
per  cent  of  it  has  been  accomplished.  The  total  estimated  amount 
($81,000)  to  complete  the  project  has  been  appropriated.  It  is  pro- 
posed to  continue  work  under  the  present  contract  until  the  project 
IS  completed. 

A  project  for  improvement  between  the  mouth  and  Gardiner  was 
adopted  by  the  river  and  harbor  act  of  March  2, 1907,  and  is  designed 
to  obtain,  by  dredging  and  ledge  excavation,  channels  through  the 
shoals  between  the  foot  of  Swan  Island  and  Gardiner  at  least  150 
feet  wide  and  of  such  depths  that  for  a  vessel  passing  up  the  river 
at  the  usual  speed  on  the  flood  tide  and  timed  to  reach  Gardiner  at 
high  water  the  available  depth  would  at  no  point  be  less  than  20.6 
feet.  The  depth  over  ledge  is  to  be  1  foot  greater  than  this.  Two- 
training  walls  are  to  be  repaired  and  one  of  them  lengthened  700  feet. 
The  cost  of  the  project  is  estimated  at  $275,000. 

The  act  placed  the  project  under  the  continuous-contract  system. 
Appropriations  amounting  to  $161,500  have  been  made,  leaving 
$113,500  yet  to  be  supplied.  Expenditures  under  this  project  have 
been  $10,554.95.  Contracts  have  been  made  for  the  dredgins  and 
jetty  work,  leaving  the  ledge  excavation  yet  to  be  providea  for. 
feather  more  than  one-third  of  the  work  on  the  jetties  has  been  ac- 
complished, and  the  dredging  has  been  commenced. 

It  is  proposed  to  apply  the  new  appropriation  asked  for  in  con- 
tinuing the  improvement  of  the  river  from  the  mouth  to  Gardiner. 
Wliile  some  advantage  will  be  had  from  increased  depths  as  the  work 
advances,  no  important  measure  of  relief  can  be  expected  from  the 
dredging  until  all  the  shoals  have  been  cut  through. 

The  mean  rise  and  fall  of  tides  at  Bath  is  G.9  feet ;  at  Gardiner  5.1 
feet ;  at  Augusta  4.3  feet.  Augusta  is  the  head  of  navigation  and  is 
about  44  miles  above  the  mouth  of  the  river.  Probably  not  more  than 
7  feet  at  mean  low  tide  could  be  carried  up  from  Gardiner  to  Augusta, 
which  is  the  shoalest  part  of  the  stream. 

For  reports  on  examinations  and  surveys  see  Annual  Reports  of 
the  Chief  of  Engineers  for  1867,  page  488:^881,  page  479;  1888,  pace 
412;  1892,  page  541,  and  1900,  page  1121,  and  House  Document  No. 
321,  Fifty-ninth  Congress,  second  session. 

The  commerce  for  1907  amounted  to  329,582  tons,  the  value  of 
which  has  been  estimated  at  $1,523,691.  These  statistics  show  a 
marked  decrease  for  the  year  in  ice  and  lumber.  But  little  ice  Was 
cut  during  the  winter  1907-8. 

"WTiile  the  use  of  the  river  for  transportation  purposes  has  some 
value  in  a  competitive  way,  the  principal  effect  on  freight  rates  is 
due  to  the  increased  depths,  permitting  the  use  of  larger  vessels  for 
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handling  such  commodities  as  coal,  ice,  and  lumber,  which  demand 
cheap  transportation. 

GENERAL  IMPBOVEMENT. 

July  1,  1907,  balance  unexpended $12,600.00 

July  1,  1908,  balance  unexpended 12,500.00 

BETWEEN  GARDINEB  AND  AUGUSTA. 

July  1,  1907,  balance  unexpended 62,910.06 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  Im- 
provement      26, 219. 36 


July  1,  1908,  balance  unexpended 36,691.80 

July  1,  1908.  outstanding  liabilities 10,693.12 


July  1,  1908,  balance  available 26,098.18 


July  1,  1908,  amount  covered  by  uncompleted  contracts 25, 994. 84 

FROM  THE  MOUTH  TO  GABDINEB. 

July  1,  1907,  balance  unexpended 74,996.29 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908—  86, 500. 00 


161,496.29 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  Im- 
provement      10, 551. 24 


July  1,  1908,  balance  unexi)ended 150,945.05 

July  1,  1008,  outstanding  liabilities 11,116.47 

July  1,  1908,  balance  available 139,828.68 

July  1,  1908,  amount  covered  by  uncompleted  contracts 168, 506. 51 

Amount  (estimated)  required  for  completion  of  existing  project 113,500.00 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement  In  addition  to  the  balance 
unexpended  July  1,  1908 113,600.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  A  9.) 

10.  Portland  Harbor^  Maine. — The  entrance  to  the  main  part  of  the 
harbor  of  Portland,  or  the  anchorage,  has  always  been  good,  but 
before  improvement  the  approach  to  the  inner  harbor  was  obstructed 
by  a  shoal  known  as  the  Middle  Ground,  over  which  the  depth  was 
only  from  8  to  10  feet  at  mean  low  tide,  while  between  it  and  Stam- 
ford ledffe  the  greatest  available  depth  was  only  16  feet.  The  b€«st 
part  of  the  wharf  front  was  exposed  to  swell  from  the  main  entrance, 
which  sometimes  made  it  dangerous  for  vessels  to  lie  at  the  docks,  and 
along  this  front  the  depth  was  in  some  places  as  shallow  as  4  feet. 

The  first  work  of  improvement  undertaken  by  the  Government  was 
the  construction  of  the  breakwater.  This  was  begun  as  early  as  1836. 
It  was  completed  in  1874. 

The  work  of  deepening  the  harbor  was  begun  under  the  act  of  Con- 
gress of  1868,  the  plan  of  improvement  being  to  excavate  a  channel 
300  feet  wide  and  20  feet  deep  at  mean  low  tide  through  the  southern 
slope  of  the  Middle  Ground  and  to  remove  the  bar  oflf  the  Grand 
Trunk  Railroad  wharves  to  the  same  depth. 
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The  project  was  modified  in  1870  so  as  to  provide  for  a  channel  400 
feet  wide,  and  a^in  in  1871  so  as  to  provide  for  a  channel  500  feet 
wide.  In  1872  forther  modifications  were  made  by  including  in  Uie 
project  the  dredging  of  Back  Cove  and  the  dredging  of  the  inner 
harbor  up  to  the  narbor  commissioner's  lines  to  a  depth  of  16  feet  at 
mean  low  tide.  The  project,  modified  as  above  described,  excepting 
some  dredging  in  the  mner  harbor,  was  completed  by  1876.  Between 
1881  and  1885  the  Middle  Ground  was  removed  to  a  depth  of  21  feet 
at  mean  low  tide. 

A  further  deepening  of  a  portion  of  the  harbor  to  29  feet  at  mean 
low  tide  was  next  begun  under  the  project  of  1886.  To  this  was  sub- 
sequently added,  in  1890,  a  small  amount  of  dredging  in  the  upper 
part  of  the  harbor. 

In  1894  the  project  was  extended  to  cover  the  widening  of  the  upper 
part  of  the  29-foot  area  and  the  dredging  of  a  channel  25  feet  deep  to 
connect  the  deep  water  in  the  lower  part  of  the  harbor  with  aeep 
water  in  the  upper  part.    This  work  was  completed  in  1894. 

By  the  act  oi  June  3, 1896,  Congress  adopted  a  project  for  dredging 
to  30  feet  at  mean  low  tide  over  the  greater  part  of  the  harbor,  at  an 
estimated  cost  of  $770,000,  and  included  in  the  project  the  further 
improvement  of  Back  Cove  at  a  combined  estimate  of  $946,250.  ITie 
same  act  appropriated  $20,000  for  beginning  work,  and  authorized 
the  making  of  a  contract  for  its  completion. 

The  latter  project  was  completed  in  1902,  at  a  cost  which  was  about 
$253,000  less  than  the  estimate.  By  the  sundry  civil  act  of  March  3, 
1905,  Congress  authorized  an  amendment  to  the  project  by  which  the 
30- foot  channel  is  to  be  continued  up  Fore  River  as  far  as  the  Bostcm 
and  Maine  Kailroad  bridge,  a  channel  of  entrance  to  Back  Cove 
dredged  to  the  same  depth,  the  width  in  each  case  to  be  about  300 
feet,  and  a  small  area  on  the  south  side  of  the  harbor,  in  front  of  the 
old  dry  dock,  also  to  be  dredged. 

The  total  expenditures  up  to  the  close  of  the  fiscal  year  ending 
June  30,  1908,  have  been  $1,480,501.75— $576,477.05  under  former 

E rejects  and  $904,024.70  under  the  existing  one.  The  various  projects 
ave  been  completed  excepting  the  amendment  of  1905,  under  which 
work  was  commenced  the  last  day  of  October,  1905,  and  which  is  due 
to  be  finished  probably  within  six  weeks,  the  only  work  remaining  to 
be  done  being  at  the  upper  end  of  the  Fore  River  channel  at  and 
above  Vaughan  bridge. 

There  are  no  silt-bearing  streams  emptying  into  Portland  Harbor, 
and  the  improved  depths  obtained  under  the  project  will  be  prac- 
tically permanent  The  maximum  draft  that  can  be  carried  to  the 
wharves  in  Portland  Harbor  at  mean  low  tide  is  30  feet  and  to  the 
wharves  in  Back  Cove  about  11  feet.  The  mean  range  in  tide  is  8.8 
feet. 

Two  principal  advantages  have  followed  this  large  improvement. 
A  large  and  well-sheltered  deep-water  anchorage  has  been  created 
under  the  shelter  of  the  breakwater,  and  the  trans- Atlantic  vessels 
can  arrive  and  depart  from  their  docks  at  the  lowest  stages  of  tide. 

The  portion  of  the  harbor  in  which  most  of  the  dredging  has  been 
done  is  the  lower  part  of  so-called  Fore  River.  This  river  is  crossed 
by  four  bridges.  Going  up  the  harbor  these  are:  (1)  Portland 
bridge:  (2)  bridge  of  the  Boston  and  Maine  Raihoad,  Eastern  Divi- 
sion;  (3)  Vaughan  bridge,  belonging  to  city;  (4)  bridge  of  Boston 
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and  Maine  Railroad,  Western  Division.  Portland  bridge  has  a  draw 
65  feet  wide  and  admits  vessels  of  the  largest  class  coming  to  Port- 
land. The  next  bridge  has  recently  been  reconstructed,  with  a  draw 
opening  of  60  feet,  and  the  city  of  l^ortland  has  about  completed  the 
reconstruction  of  the  third  bridge,  with  an  opening  of  not  less  than 
60  feet.  The  improvement  in  the  bridges  ana  the  new  channels  will 
afford  great  relief  to  the  coal  trade  and  other  deep-draft  commerce, 
which  has  been  much  hampered  and  retarded  by  lack  of  room  and 
sufficient  water. 

For  reports  on  examinations  and  surveys,  see  Annual  Reports  of 
the  Chief  of  Engineers  for  1886,  page  541 ;  1893,  page  735 ;  1901,  page 
1009,  and  House  Document  No.  445,  Fifty-nintti  Congress,  &rat 
session. 

The  commerce  for  1907  is  given  as  3,246,863  tons,  of  which  more 
than  one-half  was  coal.  It  is  impracticable  to  make  an  accurate  state- 
ment as  to  the  value  of  these  commodities,  but  a  conservative  estimate 
places  it  at  $36,719,676.60. 

It  is  impracticable  to  make  a  definite  statement  as  to  the  effect  of 
the  improvement  on  freight  rates,  but  a  large  trans- Atlantic  business 
has  been  greatly  helped,  and  the  capacity  of  the  harbor  has  kept 
pace  with  the  increase  in  size  and  draft  of  vessels  used  in  the  coal 
traffic,  with  the  accompanying  saving  in  cost  of  transportation. 

July  1,  1907,  balance  unexpended $130, 283. 35 

Keceived  from  sales 3.00 

180,286.85 
June  80,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement      88, 058. 05 

July  1,  1908,  balance  unexpended 42, 228. 30 

July  1,  1908,  outstanding  liabilities 20,770.80 

July  1,  1908,  balance  available 21,457.50 

July  1,  1908,  amount  covered  by  uncompleted  contracts 4, 050. 00 

(See  Appendix  A  10.) 

11.  Saco  River^  Maine.— In  its  original  condition  Saco  River  had 
a  very  winding  course  with  abrupt  bends  and  narrows,  which,  with 
its  sunken  rocks  and  ledges,  presented  many  difficulties  of  naviga- 
tion.   The  depth  on  the  bar  was  only  2  feet  at  mean  low  water. 

The  original  projects  appear  to  have  been — 

(1)  From  1824  to  1827,  for  the  erection  of  piers,  placing  beacons  and 
buoys,  and  removing  obstructions  near  the  entrance  to  the  harbor. 
Under  this  project  12  piers  of  timber  and  stone  were  built,  10  in  the 
river  to  mark  sunken  rocks  and  to  facilitate  navigation  by  sailing 
vessels,  and  2  outside  the  mouth  designed,  but  without  success,  to 
create  a  channel  through  the  bar.  The  construction  and  maintenance 
of  these  works  cost,  1824-1827,  $12,000. 

(2)  Adopted  by  the  act  of  June  23, 1866,  to  construct  a  breakwater 
2^915  feet  fcng  connecting  the  two  outside  piers,  and  to  repair  the 
nver  piers  and  improve  the  channel.  Under  this  project,  completed 
in  1874,  the  channel  in  the  river  and  through  the  bar  was  improved, 
and  a  breakwater  built  on  the  north  side  of  the  channel  4,200  feet 
long  and  10  feet  high  above  mean  low  water,  at  an  expense  of 
$162,271.76. 
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The  existing  project  is  the  consolidation  by  the  act  of  SepteDiber 
19,  1890,  of  the  project  adopted  in  1884  for  i-e))airing  the  breakwater, 
extending  it  2,200  leet  to  Sharps  ledge,  bnilding  a  stone  jett}'  on  the 
south  side  of  the  channel,  and  dredging  between  the  jetties,  at  an  esti- 
mated cost  of  $350,500;  and  the  project  adopted  in  1880  for  improv- 
ing the  river  to  Saco,  5  miles  above  its  mouth,  to  the  depth  of  6  feet 
at  mean  low  water,  estimated  to  cost  $50,000,  amounting  to  $406,500. 
About  43  per  cent  of  this  project  has  been  completed,  i.  e.,  all  except 
the  extension  of  the  breakwater  to  Sharps  ledge,  which  is  estimated 
to  cost  $200,000  and  upon  which  no  work  has  Iwen  done.  In  order  to 
maintain  the  desired  depth  the  extension  of  this  breakwater  will  be 
necessary  to  stop  the  influx  of  sand  from  the  north.  Possibly  the  full 
extension  proposed  will  not  be  required. 

On  June  30,  1908,  there  had  been  expended  on  this  consolidated 
project  $172,258.37.  An  examination  made  in  1900  showed  that  3^ 
feet  at  mean  low  water  was  the  maximum  draft  that  could  then  be 
carried  over  the  bar,  the  shoalest  part  of  the  locality  under  improve- 
ment. No  examination  has  since  been  made  from  which  the  deptli 
can  be  given  to  June  30,  1908. 

The  mean  range  of  tides  is  8.8  feet. 

The  head  of  navigation  is  at  Saco  and  Biddeford,  on  opposite  sides 
of  the  river,  to  which  towns,  about  5  miles  above  the  bar,  the  river  is 
navigable  in  fact. 

The  conmierce  for  1907  amounted  to  40,120  tons,  principally  coal, 
of  an  estimated  value  of  $242,079. 

A  description  of  the  harbor  and  of  the  earliest  improvements  is 
published  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1866, 
page  188.  The  present  project  for  improvement  at  the  river's  mouth 
is  published  in  the  report  for  1884,  page  484,  and  for  improving  the 
river  above  the  bar  in  the  report  for  1880,  page  552. 

It  is  proposed  to  applj  the  available  balance  and  the  appropriation 
recommended  to  extending  the  breakwater  toward  Sharps  ledge. 

July  1,  1907,  balance  unexpended $5,241.03 

July  1,  1908,  balance  unexpended 5,241.63 

Amount  (estimated)  required  for  completion  of  existing  project 200,000.00 

Amount  that  can  be  profitably  exi)ended  in  fiscal  year  <'nding  June  'M\ 
1910,  for  works  of  Improvement,  in  addition  to  tlie  l>ii  lance  unex- 
pended July  1,  190S 40,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  A  11.) 

12,  Cape  Porpoise  Harbor,  Maim\ — Originally  the  harbor  had  a 
depth  of  about  13  feet  at  mean  low  tide,  but  for  a  snjall  area  only, 
and  the  entrance  was  obstructed  by  a  bar  on  which  tliere  was  only 
about  10  feet  of  water  at  mean  low  tide.  The  anchorage  was  too 
small  to  accommodate  the  craft  seeking  the  harbor  for  refuge  only, 
aside  from  the  local  commerce. 

Under  a  project  adopted  March  8,  1809,  a  cliannel  of  entrance  200 
feet  wide  and  16  feet  deep  at  mean  low  tide  and  an  anchorage  area 
about  3,000  feet  long,  000  feet  wide,  and  15  foot  deep  at  mean  low 
tide  were  secured  by  the  close  of  the  fiscal  year  IDOJ,  under  an  outlay 
of  $72,501.15. 
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The  present  project,  adopted  by  the  act  of  March  2,  1907,  aims  to 
deepen  and  straighten  the  outer  entrance  channel,  which  is  narrow 
and  crooked,  so  as  to  give  a  width  of  200  feet  and  a  depth  of  18  feet  at 
mean  low  tide.  The  estimated  cost  is  $46,000,  and  the  full  amount 
was  appropriated  by  the  act  of  1907. 

The  amount  expended  on  the  project  of  1907  to  the  close  of  the 
fiscal  year  is  $1,563.43.  The  work,  which  consists  in  excavating 
about  4,200  cubic  yards  of  rock,  has  been  placed  under  contract,  and 
about  80  per  cent  of  the  area  has  been  drilled  and  blasted,  but  none  of 
the  loosened  material  has  yet  been  taken  up. 

The  mean  range  of  tide  is  about  8.8  feet. 

The  commerce  for  1907  is  given  as  50,491  tons,  the  chief  items  being 
bricksj  clay,  and  coal.     The  value  is  placed  at  $157,369. 

While  the  improvement  may  incidentally  have  an  effect  on  freight 
rates,  the  principal  benefit  consists  in  straightening  and  making  easier 
a  crooked  entrance,  diflScult  and  dangerous  in  fog  and  storm. 

For  reports  on  examinations  and  surveys  see  Annual  Reports  of 
the  Chief  of  Engineers  for  1895,  page  583;  for  1899,  page  1050,  and 
House  Document  No.  191,  Fifty-ninth  Congress,  first  session. 

July  1, 1907,  balance  unexpended <>$45, 925. 80 

June  30,  190S,  amount  expended  during  fiscal  year  for  works  of 
improvement 1, 489.  23 

July  1,  1908,  balance  unexpended 44.436.57 

July  1,  1908,  outstanding  liabilities 75.00 

July  1,  1908,  balance  available 44,361.57 

July  1,  1908,  amount  covered  by  uncompleted  contracts 40,  569. 60 

(See  Appendix  A  12.) 

IS.  Harbor  at  Isles  of  Shoals^  Maine. — The  most  protected  anchor- 
age at  Isles  of  Shoals,  known  as  Gosport  Harbor,  lies  between  Star 
Island  on  the  south  and  southwest.  Cedar  Island  on  the  southeast, 
and  Smuttynose  Island  on  the  north  and  northeast.  At  mean  low 
water  its  anchorage  of  about  32  acres  had  a  depth  of  18  to  48  feet  and 
none  of  its  entrances  less  than  24  feet. 

The  original  project  of  March  3,  1821,  appears  to  have  been  t6 
rebuild  the  small  breakwater  on  the  north  side  of  Halevs  Cove,  pro- 
jecting westerly  from  Smuttynose  Island  to  Cedar  Island,  directly 
protecting  Gosport  Harbor  from  easterly  storms. 

The  amount  expended  on  the  original  project  prior  to  operations 
under  the  existing  project  was  $13,251.61. 

The  existing  project,  adopted  by  the  act  of  June  13,  1902,  is  to  con- 
struct a  breakwater  on  the  base  of  the  breakwater  that  was  built 
under  the  project  of  1821  between  Smuttvnose  and  Cedar  islands,  the 
upper  part  of  which  throughout  its  length  had  been  demolished  down 
to  the  level  of  1^  feet  above  mean  low  water,  at  an  estimated  cost  of 
$30,000. 

The  amount  expended  on  the  work  of  the  existing  project  to  June 
30,  1908,  is  $28,201.0)0,  all  for  improvement,  with  which  the  break- 
water between  Smuttynose  and  Cedar  islands  has  been  completed  to 
the  height  of  15  feet  above  mean  low  water,  completing  the  project. 

The  mean  range  of  tides  is  8.6  feet. 

•There  iH  a  balance  of  appropriation  of  .Time  6,  1900,  amounting  to  $7,498.85 
not  couHldcrert  applicable  under  existiiiK  projwt. 
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The  commerce  benefited  by  the  improvement  is  inconsiderable,  but 
the  harbor  is  of  value  as  a  harbor  of  refuge  in  the  open  sea  6  miles  off 
the  coast. 

The  tonnage  for  1907  is  given  as  1,938  tons,  of  an  estimated  value  of 
$50,188.50. 

A  report  of  a  survey  of  the  Smuttynose  Island  breakwater  is  pub- 
lished m  the  Annual  Report,  Chief  of  Engineers,  for  1875,  Part  2, 
page  421.  A  description  of  the  harbor,  with  survey  and  estimate  for 
the  new  breakwater,  is  in  the  Annual  Report  for  1900,  page  1172. 

July  1,  1907,  balance  unexpended $1,798.40 

July  1,  1908,  balance  unexi>ended 1,798.40 

(See  Appendix  A  13.) 

H.  Cocheco  River,  New  Hampshire. — Appropriations  amounting  to 
$10,060,  made  from  1829  to  1837,  inclusive,  had  been  applied  to  the 
reduction  of  obstructions  in  the  natural  channel  prior  to  the  sys- 
tematic improvement  of  this  river,  begun  in  1870,  when  it  was  found 
to  have  a  good  channel  not  less  than  6  feet  deep  at  mean  low  water 
from  its  confluence  with  the  Piscataqua  River  to  the  Lower  Narrows, 
about  IJ  miles  below  the  lowest  bridge  at  Dover.  Above  the  Ijower 
Narrows  the  channel  was  obstructed  bv  ledges  and  shoals  upon  which 
at  mean  low  water  the  depth  was  from  6  inches  to  2  feet.  The 
original  project  for  systematic  improvement,  adopted  by  the  act  of 
March  3,  1871,  was  to  obtain  a  channel  40  feet  wide  and  4  feet  deep 
at  mean  low  water  from  the  Lower  Narrows  to  the  head  of  navigation 
at  Dover.  Under  the  original  and  amended  projects  completed  in 
1888  the  amount  expended  prior  to  operations  under  the  existing 
project,  including  the  expenditures  from  1829  to  1837,  was  $170,060. 

The  existing  project,  adopted  by  the  act  of  September  19,  1890,  is 
to  obtain  a  channel  60  to  75  feet  wide  and  7  feet  deep  at  mean  low 
water  (in  rock  60  feet  wide  and  7^  feet  deep)  from  the  mouth  of  the 
river  to  the  head  of  navigation,  at  an  estimated  cost  of  $175,000.  By 
the  act  of  June  13,  1902,  this  project  was  extended  to  include  the 
restoration  of  the  channel  in  the  Lamprey  River,  which,  from  1881- 
1883,  under  specific  appropriations,  had  been  dredged  at  mean  high 
water  100  feet  wide  and  12  feet  deep  to  the  Lower  Narrows  and  40  feet 
wide  and  11  feet  deep  to  the  wharves  at  Newmarket,  N.  H. 

To  June  30,  1908,  there  has  been  expended  on  the  existing  project 
for  improving  Cocheco  River,  $137,000,  as  follows:  Cocheco  River, 
for  improvement,  $119,089.93;  for  maintenance,  $9,642.54;  for  Lam- 
prey River,  for  maintenance,  $8,267.53.  As  a  result  the  channel  in 
Cocheco  River  has  been  completed  except  over  a  small  portion  about 
3,500  feet  below  Dover,  where  some  additional  ledge  excavation  may 
be  necessary,  the  basin  at  Dover  and  the  channel  near  the  mouth, 
where  shoaling  had  occurred,  have  been  redredged,  and  the  channel  in 
Lamprey  River  has  been  restored  to  the  full  authorized  dimensions. 

The  maximum  draft  that  can  be  carried  in  Cocheco  River  is  6^  feet 
at  mean  low  tide,  and  in  Lamprey  River  11  feet  at  high  tide. 

The  mean  range  of  tide  is  6.8  feet. 

The  head  of  navigation  is  at  the  lowest  bridge  in  Dover,  to  which 
point,  3  miles  from  its  confluence  with  the  Piscataqua  River  and  13 
miles  from  the  sea,  the  Cocheco  River  is  navigable  in  fact. 

The  commerce  for  1907  amounted  to  214,300  tons,  roughly  valued 
at  $1,036,450.    Definite  figures  as  to  the  effect  on  freight  rates  brought 
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about  by  the  work  of  improvement  can  not  be  given,  but  great  ad- 
vantage has  been  derived,  particularly  in  the  coj3  trade,  through  the 
employment  of  somewhat  larger  vessels  and  the  existence  of  competi- 
tive jffBter  transportation. 

The  original  project,  adopted  in  1871,  is  published  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1871,  page  858;  the  existing 
project,  adopted  in  1890,  in  the  Annual  Report  for  1890,  page  475. 
A  map  of  Cocheco  River  in  the  vicinity  of  Dover  may  be  found  in  the 
Annual  Report  for  1885,  page  474. 

July  1,  1907,  balance  unexpended $4,711.00 

July  1,  1908,  balance  unexpended 4,711.00 

(See  Appendix  A  14.) 

16.  Harbor  of  refuge  at  Little  Harbor^  New  Hampshire. — In  its 
original  condition  the  entrance  to  Little  Harbor  was  but  3  feet  deep 
at  mean  low  water,  and  its  anchorage  ground,  650  by  125  feet  in  area 
and  9  feet  in  depth  at  mean  low  water,  was  exposed  to  the  full  force 
of  the  sea. 

The  original,  which  is  also  the  existing,  project,  adopted  by  the  act 
of  August  5, 1886,  extended  by  act  of  August  11, 1888,  and  as  reduced 
in  1894,  is  to  obtain  a  channel  3,000  feet  long,  100  feet  wide,  and  12 
feet  deep  at  mean  low  water,  and  an  anchorage  basin  of  the  same 
depth  40  acres  in  area,  and  construct  two  breakwaters  at  the  entrance, 
at  an  estimated  cost,  as  revised  in  1894,  of  $145,000. 

To  June  30, 1908,  the  amount  expended  on  the  existing  project  is — 
for  improvement,  $133,227.33 ;  for  maintenance,  $3,121.74;  total, 
$136,349.07,  with  wliich  the  project  has  been  completed ;  but  it  may 
be  necessary  to  do  some  work  on  the  breakwaters  m)m  time  to  time. 

The  maximum  draft  over  the  shoalest  part  of  the  improved  channel 
and  basin  is  11  feet  at  mean  low  water.    The  mean  range  of  tides  is  8 


The  commerce  benefited  is  inconsiderable,  and  the  improvement  is 
designed  to  afford  a  harbor  of  refuge  for  yachts  and  coastwise  vessels. 

The  original  project  is  published  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1882,  page  507;  the  modifications,  with  map  of  the 
harbor,  in  the  r^ort  for  1887,  page  470. 

July  1, 1907,  balance  unexpended $8,650.08 

July  1,  1908,  balance  unexpended 8, 660.  93 

(See  Appendix  A  15.) 

16.  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation. — ^The  wreck  of  the  schooner  Island  Qiteen^  sunk  in  the 
westerly  part  of  Seal  Harbor,  Maine,  in  about  15  feet  of  water  at 
mean  low  tide,  was  entirely  removed  June  26,  1908. 

(See  Appendix  A  16.) 

EXAMINATIONS    AND    SURVEYS    MADE    IN    COMPLIANCE    WITH    RIVER    AND 
HARBOR  ACT  APPROVED  MARCH  2,  1007. 

Reports  on  preliminary  examinations  and  surveys  required  by  the 
river  and  harbor  act  of  March  2,  1907,  of  the  allowing  localities 
within  this  district  were  duly  submitted  by  the  district  officer.  They 
were  reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors, 

Sursuant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
ocuments  as  indicated: 
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/.  Preliminary  €xamin<ttion  of  Tenants  Harbor^  Maine^  with  a 
view  to  obtaining  8  feet  of  water. — Report  dated  October  14,  1907,  is 
printed  in  House  Document  No.  351,  Sixtieth  Congress,  first  session. 
The  locality  is  not  considered  worthy  of  improvement  by  the  United 
States. 

^.  Preliminary  examination  with  plan  and  estimate  of  cost  of  im^ 
jyro  cement  of  Matinicnis  Harbor^  Maine^  with  a  view  to  a  harbor  of 
refuge. — Eeports  dated  October  10  and  November  27,  1907,  and  Jan- 
uary 2,  1908,  respectively,  are  printed  in  House  Document  No.  658, 
Sixtieth  Congress,  first  session.  A  plan  of  improvement  at  an  esti- 
mated cost  or  $13,000  is  presented. 

3.  Prelimina7*y  examination  and  survey  of  passage  between  Peaks 
Island,  and  Great  Diamond  Island^  between  the  main  channel  of  Port- 
land  Harbor  and  Husseys  Soundj  Maine. — Reports  dated  September 
6,  1907,  and  March  12, 1908,  respectively,  are  printed  in  House  Docu- 
ment No.  896,  Sixtieth  Congress,  first  session.  The  locality  is  not 
considered  worthy  of  improvement  by  the  United  States  at  the  pres- 
ent time. 

4.  Preliminary  examination  and  survey  of  East  Boothbay  Harbor^ 
Maine^  with  a  view  to  obtaining  8  feet  of  water. — Reports  dated  Octo- 
ber 8,  1907,  and  February  20,  1908,  are  printed  in  House  Document 
No.  944,  Sixtieth  Congress,  first  session.  The  improvement  is  not 
considered  worthy  of  being  undertaken  by  the  United  States. 

5.  Preliminary  examination  with  plan  and  esti'tnate  of  cost  of  in^ 
provement  of  Rockport  Harbor^  Maine ^  with  a  view  to  removing  the 
beacon  and  ledge. — Reports  dated  October  21,  1907,  and  February  8, 
1908,  are  printed  in  House  Document  No.  963,  Sixtieth  Congress,  first 
session.  A  plan  for  improvement  at  an  estimated  cost  of  $32,000  is 
presented. 

6.  Preliminary  examination  and  survey  of  channel  near  South 
Harpswell^  Me.^  with  a  view  to  removing  ledge  off  Potts  Point. — 
Reports  dated  September  7,  1907,  and  March  12,  1908,  are  printed  in 
House  Document  No.  971,  Sixtieth  Congress,  first  session.  The  im- 
provement is  not  considered  worthy  of  being  undertaken  by  the 
United  States. 

The  local  officer  was  also  charged  with  the  duty  of  making 
other  preliminary  examinations  and  surveys  provided  for  by  the  river 
and  harbor  act  of  March  2,  1907,  as  follows,  and  reports  thereon  will 
be  duly  submitted  when  received : 

1.  Camden  Harbor^  Maine. 

2.  Penobscot  Bay^  from  the  southern  extremity  of  Marks  Point  to 
ihe  eastern  extremity  of  Cape  Jellison  {Stockton  Harbor)^  Maine. 

S.  Pepperells  Cove^  Maine. 

i.  Isles  of  Shoals^  New  Hampshire. 

IMPRQVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  BOSTON,  MASSA- 
CHUSETTS, DISTRICT. 

This  district  was  in  the  charge  of  Lieut.  Col.  Edward  Burr,  Corps  of 
Engineers,  having  under  his  immediate  orders  First  Lieut.  Henry  C. 
Jewett,  Corps  of  Engineers,  to  August  20,  1007,  Lieut.  Richard  Park, 
Corps  of  Engineers,  from  September  15,  1907,  to  January  20,  1908, 
and  First  Lieut.  Ulysses  S.  Grant,  3d,  Corps  of  Engineers,  since 
October  7,  1907.  Division  engineer.  Col.  John  G.  D.  Knight,  Corps 
of  Engineers. 
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1.  Newhuryport  Harbor^  Massachusetts. — ^Prior  to  specific  appro- 

6 nations  for  Newburyport  Harbor  funds  applicable  to  Merrimac 
liver,  of  which  it  is  the  estuary,  were  devoted  to  removing  a  sand  bar 
and  constructing  a  breakwater  at  the  river's  mouth,  1828  to  1836,  and 
to  removing  obstructing  ledges,  piers,  and  wrecks,  1870  to  1880.  In 
its  original  condition  the  outlet  of  the  Merrimac  River,  which,  be- 
tween Plum  Island  and  Salisbury  Point,  was  1,000  feet  wide  and  30 
feet  deep  at  mean  low  water,  was  obstructed  by  a  sand  bar,  nearlv  a 
mile  outside,  through  which,  in  1880,  a  narrow  channel  about  7  feet 
deep  at  mean  low  water  was  maintained  by  the  current  of  the  river. 

The  original  project,  adopted  by  the  act  of  June  14,  1880,  which  is 
the  existing  project,  is  to  create  at  the  outer  bar  a  permanent  channel 
1,000  feet  wide  and  at  least  17  feet  deep  at  mean  low  water,  by  con- 
structing two  converging  jetties,  projecting,  one  from  the  north  shore 
2,910  feet,  the  other  from  the  south  shore  1,500  feet,  their  outer  ends 
1,000  feet  apart,  which,  with  the  protection  of  the  beach  in  their  vicin- 
ity, was  estimated  in  1881  to  cost  $365,000.  The  direction  of  jetties 
and  shore  protection  was  modified  in  1883,  and  in  1882  the  partial 
closing  of  Plum  Island  Basin  with  a  timber  dike  about  800  feet  long 
and  5^  feet  above  mean  low  water  was  added  to  the  project,  increasing 
the  cost  (as  estimated  in  1884)  to  $375,000.  In  1884  a  modification  of 
the  project  provided  for  extending  both  jetties  610  feet  parallel  to  the 
axis  of  the  channel  and  in  1886  for  increasing  that  extension  to 
1,000  feet,  increasing  the  cost  of  the  work,  as  estimated  in  1897,  to 
$599,547.49. 

To  June  30^  1908,  the  amount  expended  on  this  project  was  $383,- 
218.79,  of  which  $7,821.79  was  for  maintenance.  In  addition,  $500 
was  expended  in  1901  for  removal  of  North  rock  under  authority  of 
act  of  March  3,  1899.  The  expenditure  for  maintenance  in  the  fiscal 
year  1908  was  applied  to  retoppin^  about  400  feet  of  the  north  jetty. 

With  the  expenditure  for  improvement,  the  north  jetty  has  been 
completed  for  a  total  length  of  2,905  feet  and  the  south  jetty  com- 

fileted  except  for  a  distance  of  30  feet  at  its  outer  end;  the  Plum 
sland  Basin  has  been  closed  with  a  timber  dike  817  feet  long,  5^  feet 
high  above  mean  low  water,  except  near  the  middle,  where  a  weir  150 
feet  long  and  2  feet  above  mean  low  water  was  left  temporarily,  and 
two  sand  catchers,  respectively  480  and  572  feet  in  length,  have  been 
built  in  rear  of  the  south  jetty.  Both  jetties  are  15  feet  wide  on  top. 
which  is  in  a  plane  12  feet  above  mean  low  water,  and  have  slopes  oi 
1  on  2  on  the  seaward  face  and  1  on  1  on  the  shoreward  face.  The 
project  is  about  80  per  cent  completed. 

June  30,  1908,  the  maximum  draft  that  can  be  carried  over  the 
bar  at  mean  low  water  is  12.5  feet.  The  mean  range  of  tides  is  7.7 
feet. 

The  commerce  of  the  harbor,  chiefly  coal,  amounted  in  1906  to 
169,975  tons,  and  in  1907  to  209,896  tons.  Of  the  latter  amount 
98,442  tons  were  reshipped  to  points  on  the  Merrimac  and  Powow 
rivers. 

It  is  reported  that  the  improvement  made  has  reduced  freight  rates 
25  cents  per  ton,  and  that  if  the  projected  depth  of  17  feet  at  moan 
low  water  be  obtained  over  the  outer  bar  it  would  still  further  reduce 
the  freight  rates  15  to  25  cents  per  ton. 
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The  amount  estimated  as  a  profitable  expenditure  in  the  fiscal  ve 
ending  June  30,  1910,  will  be  applied  to  the  further  extension  or  the 
north  jetty. 

The  original  project,  as  reported  by  a  Board  of  Engineers,  with 
map  of  the  harbor,  is  published  in  ^nual  Report  of  the  Chief  of 
Engineers  for  1881,  pa^e  502;  the  modifications  in  jetties  and  shore 
protection,  in  reports  for  1883,  page  437,  and  1884,  page  494;  the 
parallel  extension  of  the  jetties,  with  map  and  additional  estimate,  in 
report  for  1897,  page  825,  and  a  survey  of  the  bar  and  entrance,  in 
report  for  1905,  page  802. 

A  survey  and  map  of  the  bar  and  entrance,  with  estimate  for  re- 
moving obstructions  in  the  mouth  of  the  river,  are  published  in 
House  Document  No.  339,  Fifty-ninth  Congress,  second  session. 

July  1,  1907,  balance  unexpended $29,860.86 

June  30,  19(^,  amount  expended  during  fiscal  year: 

For  works  of  improvement $12,577.93 

For  maintenance  of  improvement 2,507.21 

15,085.14 


July  1,  1908,  balance  unexpended 14, 781. 21 

July  1,  1908,  outstanding  liabilities 8,563.88 


July  1,  1908,  balance  available 11,217.88 

July  1,  1908,  amount  covered  by  uncompleted  contracts 9,327.50 

Amount  (estimated)  required  for  completion  of  existing  project 209,368.28 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  Improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 30,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  B  1.) 

2.  Merrimac  River^  Massachusetts. — In  its  original  condition  the 
Merrimac  River  had  a  practicable  channel  7  feet  deep  at  mean  low 
water  from  its  mouth  9  miles  to  South  Amesbury,  but  besides  being 
narrow  and  crooked  the  channel  was  obstructed  by  ledges,  bowlders, 
and  shoals. 

The  original  projects  apipear  to  have  been — 

(1)  For  improving  the  bar  at  the  mouth  of  the  river,  by  erection 
of  piers  or  other  works,  adopted  bjr  act  of  May  23,  1828;  subse- 
quently improved  under  separate  project  for  "  Improving  harbor  at 
Newburyport,  Mass." 

(2)  For  the  improvement  of  the  river  above  the  mouth,  by  the 
removal  of  the  remains  of  a  dam  at  the  upper  falls  and  of  a  rock  at 
the  lower  falls,  of  Gangway  rock  in  Newburyport  Harbor,  and  a 
wreck  near  the  mouth  of  the  river. 

Upon  the  origjinal  and  modified  projects,  prior, to  operations  under 
the  existing  project,  there  were  expended :  Upon  the  project  of  1828, 
$67,466.72,  and  upon  the  project  of  1870,  as  largely  extended  by  the 
acts  of  June  23,  1874,  and  June  3,  1896,  $187,000;  total,  $254,466,72. 

The  existing  project,  adopted  by  the  act  of  March  3,  1809,  is  to 
obtain  a  channel  7  feet  deep  at  mean  low  water,  150  feet  wide* 
from  Newburyport  14J  miles  to  Haverhill,  at  an  estimated  cost  of 
$171,442.70. 

The  amount  expended  on  the  existing  project  to  June  30,  1908,  is 
$116,857.52,  of  which  $1,432.75  was  applied  to  maintenance  of  im- 
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provement,  and  10  cents  derived  from  sales.  With  this  expenditure 
the  channel  has  been  completed  to  the  full  projected  depth  and  width. 

The  commerce  of  the  nver  is  chiefly  in  coal  distributed  to  the  cities 
and  towns  along  its  banks,  and  amounted  in  1906  to  73,827  tons,  and 
in  1907  to  98,442  tons.  The  improvement  of  the  channel  is  reported 
to  enable  the  delivery  of  coal  by  water  at  rates  35  to  50  cents  per  ton 
less  than  by  rail. 

The  head  of  navigation  is  at  the  hat  factory,  one-half  mile  above 
the  railroad  bridge  at  Haverhill,  to  which  point  the  stream  is  navi- 
gable in  fact,  17J  miles  above  its  mouth  in  Newburyport  Harbor. 

June  30, 1908,  the  maximum  draft  that  can  be  carried  at  mean  low 
water  over  the  dioalest  part  of  the  improved  channel  is  7  feet,  except 
just  below  Rocks  Bridge,  where  it  is  reduced  by  small  bowlders  to 
about  5  feet. 

The  mean  range  of  tides  is,  at  the  mouth  of  the  river^  7.7  feet,  and 
at  Haverhill  Bridge  4.6  feet,  at  low-water  stage  of  the  river. 

The  project  of  1870-1874  is  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1869,  page  421 ;  as  extended  in  1874,  in  report 
for  1876,  page  165;  as  extended  m  1896,  in  report  for  1896,  page  616; 
and  the  existing  project  adopted  in  1899,  in  report  for  1897,  page  865. 

The  report  of  a  survey,  with  estimate  of  cost,  to  deepen  the  channel 
to  9  feet  at  mean  low  water,  is  published  in  Annual  Report  for  1904, 
pages  872-878. 

An  examination  for  a  channel  12  feet  deep  to  Haverhill  (unfavor- 
ably reported),  and  a  survey  and  estimate  fcr  removing  obstructions 
at  the  mouth  of  the  river  (favorablv  reported)  made  in  1906,  are 
published  in  House  Document  No.  339,  Fifty -ninth  Congress,  second 
session. 

The  project  having  been  completed,  it  is  proposed  to  apply  the 
appropriation  recommended  to  the  maintenance  of  the  improved 
channel. 

July  1,  1907,  balance  nnexpended $13,812.48 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 

improvement 10, 669. 90 


July  1,  1908,  balance  unexpended 3, 142. 58 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  bal- 
ance unexpended  July  1,  1908 20,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1807,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  B  2.) 

S.  Essex  RiveVy  Massachusetts, — In  its  original  condition  Essex 
River  had  a  channel  not  less  than  6  feet  deep  at  mean  low  water  from 
its  mouth  in  Ipswich  Bay  for  a  distance  of  about  2J  miles ;  but  thence 
for  2J  miles  to  the  head  of  navigation  in  fact  at  the  railroad  bridge 
at  Essex,  the  channel  was  narrow,  crooked,  and  shallow,  having  a 
greatest  continuous  depth  of  1.7  feet,  navigation  being  further  im- 
peded by  bowlders  obstructing  the  channel. 

The  original  project,  adopted  Julv  13.  1892,  which  is  also  the  ex- 
isting project,  is  to  obtain  a  channel  4  leet  deep  at  mean  low  water 
and  60  feet  wide  to  the  head  of  navigation,  at  an  estimated  cost  of 
$26,000;  modified,  March  23,  1899,  by  limiting  the  improvement  to 
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the  channel  below  the  bridge  at  Essex,  which  had  been  rebuilt  with- 
out a  draw. 

To  June  30,  1908,  the  amount  expended  was  $22,150,  of  which 
$390.79,  expended  in  the  fiscal  vear  1907,  was  for  surveying  thfe  im- 
proved channel  to  ascertain  the  locality  and  extent  of  dredging  neces- 
sary in  maintenance.  Although  the  completion  of  the  channel  up  to 
the  highway  bridge  at  Essex  was  reported  February  2,  1901,  com- 
plaint was  made  m  1905  of  an  obstruction  in  mid-channel,  and  in 
June,  1905,  a  group  of  several  bowlders,  about  1,300  fi»et  below  the 
head  of  navigation  and  within  the  scope  of  the  approved  project,  was 
removed  at  an  expense  of  $300. 

By  the  act  of  March  2,  1907,  $5,000  was  appropriated  for  the  resto- 
ration of  the  channel  in  Essex  River,  with  proviso : 

That  no  part  of  this  suui  shuU  be  exi^cnded  unless  a  further  amount  of  five 
thousand  dollars  shall  be  provided  by  the  State  of  Massachusetts  or  other 
agency,  and  made  subject  to  the  order  of  the  Secretary  of  War  in  such  manner 
as  he  may  direct,  to  be  exi)ended  uiyon  said  project  under  his  direction. 

By  an  act  approved  June  8,  1908,  the  legislature  of  Massachusetts 
appropriated  $5,000,  to  be  paid  to  the  Secretary  of  War  and  to  be 
expended  in  accordance  with  the  proviso  above  quoted. 

The  maximum  draft  that  can  be  carried,  June  30,  1908,  over  the 
shoalest  part  of  the  locality  under  improvement  is  reported  to  be 
about  2  feet    The  mean  range  of  tides  is  8.8  feet. 

No  freight  is  carried  on  the  river,  but  the  improvement  is  for  the 
purpose  of  permitting  the  exit  of  al>out  30  fishing  schooners  which 
are  built  annuallv  on  the  river,  each  of  about  125  tons  register,  at  an 
average  cost  of  $12,000. 

The  project,  with  map  and  report  of  survey,  is  published  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1891,  pages  676-678. 

The  report  of  a  preliminary  examination  of  the  river,  made  in 
1005,  is  printed  in  House  Document  No.  68,  Fifty-ninth  Congress, 
first  session. 

July  1,  1907,  balance  unexpended $7,850.00 

July  1,  1908,  balance  unexpended 7,850.00 

(See  Appendix  B  3.) 

Jf,  Harbor  of  refuge^  Sandy  Bay^  Gape  Ann^  Massachusetts. — In 
its  original  condition  this  bay,  whose  southerly  shore  extends  about 
2  miles  westerly  from  the  point  of  Straitsmouth  Island,  and  thence 
about  2  miles  northerly  to  Andrews  Point,  had  a  good  holding  ground 
of  sand  mixed  with  mud,  and  a  depth  of  7^  to  15  fathoms  at  mean 
low  water,  but  was  fully  exposed  to  easterly,  northeasterly,  and  north- 
erly gales.  The  original  project,  adopted  by  the  act  of  July  5,  1884^ 
was  to  build  a  breakwater  consisting  of  a  mound  of  rubblestone  to  the 
grade  of  22  feet  below  mean  low  water,  40  feet  wide  on  top,  to  be  sur- 
mounted by  a  masonry  wall,  and  to  extend  from  Averys  ledge  a  little 
west  of  north  3,600  feet  to  Abners  ledge,  thence  5,400  feet  north- 
westerly in  the  direction  of  Andrews  Point,  covering  an  anchorage  of 
about  1,377  acres. 

This  project,  with  the  cross  section  of  the  breakwater  as  modified 
by  a  Board  of  Engineers  February'  13,  1900,  is  the  existing  project, 
the  breakwater  to  consist  of  a  mound  of  rubblestone  built  to  the  grade 
of  12  feet  below  mean  low  water,  where  it  will  have  a  width  of  117 
feet,  its  harbor  slope  to  be  1  on  1,  its  seaward  slope  1  on  1  up  to  26 
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feet  below  mean  low  water,  and  1  on  2  thence  to  the  top,  12  feet  below 
mean  low  water;  the  rubble  mound  to  be  surmounted  with  a  core  of 
rubblestone,  to  be  faced  with  selected  stone  to  be  laid  horizontally  on 
the  sea  face,  to  weigh  not  less  than  8  tons  each  and  to  be  laid  with  a 
batter  of  1  on  2,  and  on  the  harbor  face  to  weigh  not  less  than  3  tons 
each  and  be  laid  with  a  batter  of  1  on  1 ;  to  be  surmounted  at  grade  17 
above  mean  low  water  with  a  single  course  of  capstones,  whose  upper 
surface  shall  be  22  feet  above  mean  low  water;  at  an  estimated  cost 
(as  revised  in  1900)  of  $0,904,952.25. 

The  river  and  harbor  act  of  March  2, 1907,  authorized  a  continuing 
contract  for  this  work  to  the  extent  of  $100,000  in  excess  of  the  appro- 
priations then  made.  Of  this  amount  $75,000  remains  to  be  appro- 
priated. 

The  amount  expended  under  the  existing  project  to  June  30,  1908, 
not  including  outstanding  liabilities,  is  $1,461,172.56,  all  for  improve- 
ment. From  sale  of  property  $1  was  derived.  With  this  expenditure 
1,969,553  tons  of  rubblestone  has  been  placed  in  the  substructure  of 
the  breakwater,  and  its  condition  is  approximately  as  follows: 

In  the  southern  arm  for  a  length  of  3,530  feet  the  mound  of  rubble- 
stone has  been  completed  up  to  the  grade  of  12  feet  below  mean  low 
water,  with  the  full  width  of  117  feet  prescribed  in  the  project;  the 
rubble  core  of  the  superstructure  has  been  built  to  the  height  of  mean 
low  water,  2,990  feet,  and  to  the  height  of  5  feet  above  mean  low 
water  for  540  feet  farther. 

In  the  western  arm  for  a  length  of  2,300  feet  from  the  angle  the 
mound  of  rubblestone  has  been  Kkewise  completed  to  the  full  height 
(12  feet  below  mean  low  water)  and  full  width  (117  feet)  projected, 
except  for  a  small  bench  on  the  inner  slope  13  feet  deep  and  17  feet 
wide,  and  stone  has  been  deposited  for  a  farther  distance  of  75  feet 
without  regular  form;  a  rubble  core  of  the  superstructure  has  been 
built  to  the  height  of  mean  low  water  for  1,900  feet  and  to  the  height 
of  mean  high  water  for  400  feet. 

Of  the  quantity  of  rubblestone  required  in  the  substructure,  41  per 
cent  has  been  deposited,  which  is  approximately  31  per  cent  of  the 
quantitv  required  for  both  substructure  and  superstructure. 

Tlu»  depth  of  water  is  ample  for  the  largest  vessels ;  the  mean  range 
of  tides  is  8.6  feet. 

The  appropriation  recommended  will  be  applied  to  extending  the 
superstructure  of  the  breakwater;  $75,000  of  the  amount  recom- 
mended will  be  required  for  payments  under  a  continuing  contract 
now  in  force. 

The  improvement  is  chiefly  of  value  in  providing  refuge  for  coast- 
wise vessels,  especially  towed  barges,  which  are  frequently  and  sud- 
denly in  ur^^ent  need  of  shelter  in  fog  and  snowstorms. 

For  description  of  Sandy  Bay  and  original  project,  see  Annual  Re- 
port of  the  Chief  of  Engineers  for  1884,  pages  565-577.     For  cross 
section,  details  of  construction,  and  increase  in  cost,  see  report  of 
Board  of  Engineers,  Annual  Report  for  1900,  page  1186. 
67101— ENo  1908 4 
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July  1,  1907,  balance  unexpended $202,686.41 

Amount  appropriated  by  sundry  civil  net  approved  lluy  27,  1908-        25^  000. 00 

287,086.41 
June  80,  1908,  amount  expended  during  fiscal  year  for  works  of 
improvement 78, 857. 9T 


July  1,  1908,  balance  imexpended 213,828.44 

July  1.  1908,  outstanding  liabilities 20,782.76 


July  1,  1908,  balance  available 187,045.68 

July  1,  1908,  amount  covered  by  uncompleted  contracts 230, 029. 20 

Amount  (estimated)  required  for  completion  of  existing  project.  5,229,952.25 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  Improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 *  675, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act 
of  June  4,  1897. 

(See  Appendix  B  4.) 

6.  Harbor  at  Gloucester j  Mass. — ^In  its  oriffinal  condition  this  har- 
boi%  which  had  a  depth  sufficient  for  the  largest  ships,  contained 
several  very  dangerous  submerged  rocks  and  was  entirely  without 
protection  against  the  sea  and  against  heavy  swells  from  the  south. 

The  original  project,  adopted  by  the  act  of  June  10,  1872,  appears 
to  have  l)een  lor  removal  of  five  rocks,  at  an  estimated  cost  of 
$10,606.20. 

Under  the  original  and  modified  projects  the  rocks  were  i-emoved. 
Harbor  Cove  was  dredged  to  the  depth  of  10  feet  at  mean  low  water^ 
and  the  water  front  for  a  distance  of  3,900  feet  northeast  from  Fort 
Point  was  dredged  to  a  depth  of  15  feet  at  mean  low  water  from  the 
15-foot  contour  to  the  wharf  front,  upon  which  there  was  expended 
prior  to  operations  under  the  existing  project  approximately  $86,000. 

The  existing  project,  adopted  by  the  act  of  August  18, 18S4,  as  cur- 
tailed by  the  act  of  June  13,  1902,  is  to  build  under  continuing  con- 
tract a  breakwater  from  the  shore  about  2^50  feet  to  a  point  at  or 
near  Cat  ledge,  and  upon  completion  of  the  breakwater  to  apply  any 
balance  remaining  "  toward  the  work  of  removing  Round  rock,"  at 
an  estimated  cost  of  $416,083.43. 

The  breakwater  consists  of  a  mound  of  rubblestone  31  feet  wide  at 
the  top  at  mean  low  water,  surmounted  by  a  superstructure  extending 
17  feet  above  the  grade  of  mean  low  water,  formed  by  two  dry  walls 
of  heavy  split  stone,  inclosing  a  core  of  rubblestone,  capped  by  heavy 
stones,  forming  a  top  course  10  feet  in  width,  the  slopes  of  the  rubble 
structure  being  on  the  harbor  side  1  on  1.3,  on  the  seaward  side  1  on  3 
to  grade  12  below  mean  low  water,  and  1  on  1.5  thence  to  the  bottom. 

The  amount  expended  under  the  existing  project  to  June  30,  1908, 
not  including  outstanding  liabilities,  is  $410,239.16,  all  for  improve- 
ment, with  which  231,756  tons  of  stone  has  been  put  in  place,  com- 
pleting, in  1905,  the  breakwater  of  the  projected  dimensions,  includ- 
ing  an  expansion  at  its  outer  end  for  a  site  for  a  light-house. 

The  maximum  draft  that  can  be  carried  June  30,  iOOS,  at  mean  low 
water  over  the  shoalest  part  of  the  locality  under  improvement  is  10 

«  Of  this  amount  $75,000  is  for  continuing-coulract  work  authorized  by  the 
river  and  harbor  act  of  March  2,  1007, 
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feet  in  Harbor  Cove,  15  feet  along  the  wharf  front,  and  30  feet  in  the 
anchorage  under  the  breakwater. 

The  mean  range  of  tides  is  8.9  feet. 

The  commerce  in  1904  amounted  to  263,526  tons,  in  1906  to  275,888 
tons,  and  in  1907  to  233,516  tons,  of  which  latter  65,000  tons  was  coal 
and  141,000  tons  fish  and  salt.  About  80,000  passengers  were  carried 
to  and  from  this  port  by  steamer. 

It  is  proposed  to  apply  the  available  balance  toward  the  removal  of 
Round  rock.  It  is  known  that  the  removal  of  this  rock  will  require 
funds  in  excess  of  the  available  balance,  but  the  exact  amount  can  not 
be  determined  until  the  completion  of  a  detailed  examination  yet  to 
be  made. 

A  description  of  the  original  project  is  published  in  the  Annual 
Report  of  the  Chief  of  Engmeers  for  1871,  page  870,  and  its  modifica- 
tions, with  map,  in  the  report  for  1887,  page  500. 

The  adoption  and  the  commencement  of  work  under  the  existing 
project  are  reported  upon  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1895,  page  610. 

July  1,  1907,  balance  unexpended $5,843.84 

July  1,  190S,  balance  unexpended 5,  843.  84 

(See  Appendix  B  5.) 

6.  Harbor  at  Manchester^  Mass. — In  its  original  condition  Man- 
chester Harbor  had  a  good  channel  100  feet  wide  and  not  less  than 
6i  feet  deep  at  mean  low  water,  extending  from  the  bay  3,200  feet 
to  Proctors  Point.  At  that  distance  the  channel  shoaled  rapidly  to 
a  depth  of  1^  feet  at  the  Narrows,  1,400  feet  from  Proctors  Point, 
and  for  the  remaining  distance,  2,600  feet,  to  the  town  wharves  there 
was  no  practicable  channel  at  low  water. 

The  original  project,  adopted  by  the  act  of  August  11,  1888,  was 
to  dredge  a  channel  60  feet  wide  and  4  feet  deep  at  mean  low  water 
from  Proctors  Point,  a  distance  of  4,000  feet,  to  the  town  wharves, 
at  an  estimated  cost  of  $14,300. 

The  amount  expended  under  the  ori^nal  project  and  prior  to 
operations  under  the  existing  project  was  $14,300,  obtaining  a  channel 
or  the  length,  depth,  and  width  prescribed  in  the  project,  expanded 
opposite  the  town  wharves  to  the  width  of  80  feet ;  but  the  dredged 
channel  deteriorated  rapidly  and  thereafter  there  was  some  shoaling 
at  the  entrance. 

The  existing  project,  adopted  by  the  river  and  harbor  act  of  March 
3,  1899,  is  to  dredge  the  natural  channel  to  the  depth  of  6  feet  at 
mean  low  water  from  that  depth  in  the  bay,  a  distance  of  7,200  feet, 
to  the  town  wharves,  100  feet  wide  at  the  entrance  and  at  the  sharp- 
est bends  and  at  least  75  feet  wide  throughout,  with  two  turning 
basins,  one  200  feet  by  300  feet  in  area,  just  below  the  drawbridge  of 
the  Boston  and  Maine  Railroad,  and  the  other  125  feet  by  250  feet  at 
the  town  wharves,  for  which  the  estimated  cost  is  $25,000. 

Under  this  project  to  the  close  of  the  fiscal  year  ending  June  30, 
1908,  the  amount  expended  is  $9,685.57,  all  for  improvement,  witli 
which  a  channel  was  obtained  in  1903  of  the  full  projected  width 
and  depth  from  the  entrance  to  a  point  220  feet  below  the  southwest 
comer  of  Read's  wharf,  except  that  two  small  ledges,  projecting  about 
20  feet,  obstruct  the  eastern  side  of  the  channel  about  west  of  Proc- 
tors Point.    The  project  was  31  per  cent  completed. 
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In  a  report  dated  July  20,  1903  (Annual  Report  for  1004,  p.  841), 
the  Board  of  Engineers  for  Rivers  and  Harbors  recommended,  with 
the  concurrence  of  the  Chief  of  Engineers,  that  the  United  States  oom- 
plete  the  6-foot  channel,  to  secure  some  return  from  the  sums  already 
expended  thereon,  and  that  when  completed  appropriations  for  this 
work  cease,  leaving  it  to  those  directly  interested  to  provide  for  the 
maintenance  of  the  improvement,  involving  an  annual  expenditure 
of  a  considerable  amount.  No  appropriation  has  since  been  made  by 
Congress,  and  no  steps  had  been  taken  looking  to  the  completion  of 
the  improvement  until  in  1907  dredging  was  resumed  by  the  State 
and  municipal  authorities. 

The  State  of  Massachusetts  has  since  completed  the  dred^in^  of 
a  channel  from  deep  water  to  the  railroad  bridge,  coinciding  in  loca- 
tion, width,  and  depth  with  the  proposed  Government  channel.  The 
remaining  section  of  the  proposecl  Government  channel  has  been 
dredged  by  the  town  of  Manchester,  with  the  width  of  75  feet  in- 
creased near  the  town  wharves  to  125  feet,  and  the  depth  of  4  feet  at 
mean  low  water. 

The  entire  project  for  this  harbor  having  been  completed  with  the 
dimensions  adopted  by  the  local  authorities  most  directly  interested, 
and  substantially  in  accordance  with  the  recommendation  of  the 
Board  of  Engineers  for  Rivers  and  Harboi-s,  the  local  officer  has  re- 
ported that  the  interests  of  navigation  do  not  require  the  expenditure 
by  the  United  States  of  further  sums  upon  the  project,  and  the  Chief 
of  Engineers,  January  28,  1908,  approved  his  recommendation  that 
this  project  be  discontinued  by  the  United  States  forthwith. 

It  is  reported  that  the  maximum  draft  that  can  be  carried  over  the 
shoalest  part  of  the  locality  under  improvement  is  6  feet  below  the 
railroad  oridge  and  4  feet  above  that  bridge,  both  depths  at  mean 
low  water.    The  mean  range  of  tides  is  9  feet. 

The  commerce  of  the  harbor  benefited  by  the  improvement  consists 
chiefly  of  coal  and  building  materials  for  local  consumption,  of  which 
about  12,000  tons  was  reported  received  in  1900  and  6,388  tons  in 
1907. 

The  original  project,  with  map  of  survey,  is  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1888,  page  4()(). 

The  project  of  1899,  with  map  of  survey,  is  published  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  18^)7,  page  8(>9. 

July  1,  1907,  balance  iinoxpemled $314.43 

July  1,  1908,  balance  unexpended 314.43 

(See  Appendix  B  6.) 

7.  Harhor  at  Beverly^  Mass. — In  its  original  condition  this  harbor 
had  a  practicable  channel  18  feet  deep  at  mean  low  water  from  Monu- 
ment bar  beacon  about  1  mile  to  its  head,  alx)ut  COO  feet  below  the 
highway  bridge,  sufficient  for  the  commerce  of  the  harbor  and  of  its 
three  tributary  streams,  called,  respectively,  North  River,  Essex 
Branch,  and  Beverly  Creek ;  but  the  channel,  which  is  circuitous  in  its 
passage  through  the  shoals  at  the  entrance,  was  found,  in  1900,  to  be 
"  of  insufficient  width  for  safe  navigation  by  heavy  vessels." 

The  original  project,  adopted  by  the  act  of  June  i;J,  1902,  was  to 
widen  the  channel  from  Monument  bar  In^acon  to  a  point  about  200 
feet  east  of  Rams  Horn  beacon  to  a  width  of  200  feet,  with  a  depth  of 
18  feet  at  mean  low  water,  at  an  estimated  cost  of  $10,000.     Upon  the 
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original  project,  prior  to  operations  under  the  existing  project, 
$8,272.10  was  expended,  with  which  the  channel  was  enlarged  to  the 
dimensions  authorized,  except  at  three  points,  where  the  width  was 
restricted  by  ledges  to  106  feet. 

The  existing  project,  adopted  by  the  act  of  March  2,  1007,  is  to 
obtain,  by  dredging  and  rock  excavation,  a  channel  18  feet  deep  at 
mean  low  water,  not  less  than  250  feet  wide  at  the  bend  for  a  distance 
of  about  3,200  feet  from  Bar  beacon  to  Lobster  rocks  beacon,  includ- 
ing the  removal  of  the  middle  ground,  and  not  less  than  200  feet  wide 
from  Lobster  rocks  beacon  to  the  lower  end  of  the  draw  pier  at  the 
highway  bridge,  at  an  estimated  cost  of  $40,000.  In  addition  to 
$1,727.90  available,  $38,500  was  appropriated.  By  way  of  refund- 
ment, $122.24  was  received  as  damages  from  the  surety  of  a  failing 
contractor  under  the  previous  project. 

To  the  close  of  the  fiscal  year  ending  June  30,  1908,  $18,917.59  has 
been  expended  on  this  project,  all  for  improvement,  with  which  all 
the  dredging  necessary  to  complete  the  project  has  been  done.  But 
the  channel  has  a  least  width  oi  only  about  165  feet  near  Bar  beacon, 
and  at  this  and  three  other  localities  ledges  remain  to  be  removed,  for 
which  work  a  survey  and  plan  have  been  completed. 

The  maximum  draft  that  can  be  carried  on  June  30,  1908,  at  mean 
low  water  over  the  shoalest  part  of  the  locality  under  improvement  is 
18  feet.     The  mean  range  oi  tides  is  9  feet. 

The  commerce  of  Beverly  Harbor  consists  chiefly  of  coal  and  build- 
ing materials,  amounting  in  1906  to  138,862  tons,  and  in  1907  to 
179,578  tons,  of  which  119,000  was  coal. 

It  is  expected  by  those  locally  interested  in  shipping  that  the  com- 
pletion of  the  project  will  effect  a  substantial  reduction  in  freight 
rates,  which  to  this  time  have  not  been  appreciably  affected  by  the 
improvement  in  progress. 

The  report  of  a  survev  of  this  harbor  is  published  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1890,  page  524.  The  project  of 
1902,  with  report  of  survey,  is  in  the  Annual  Report  for  1901,  page 
1005. 

The  existing  project,  with  report  of  survey  and  map,  is  published 
in  House  Document  No.  916,  Fifty-ninth  Congress,  first  session. 

July  1,  1907,  balance  unexpended $40,319.34 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement      18, 886. 79 

July  1,  1908,  balance  unexpended 21, 432.  55 

July  1,  1908,  outstanding  liabilities 18.33 

July  1,  1908,  balance  available 21,414.22 

(See  Appendix  B  7.) 

8.  Harbor  at  Lynn,  Mass, — An  area  of  shoals  extends  from  the 
wharves  at  Lynn  2J  miles  southerly  to  the  sea.  It  is  protected  from 
the  sea  by  the  peninsula  of  Lynn  Beach  and  Nahant. 

In  its  original  condition  three  narrow  and  crooked  channels,  in 
which  the  depth  was  but  6  feet  at  mean  low  water,  extended  from  the 
wharves  to  the  sea. 

The  ori^nal  project,  defined  in  the  report  of  a  Board  of  Engineers 
dated  April  10,  1884,  and  as  modified  in  1888,  was  to  dredce  a  chan- 
nel 200  leet  wide  and  10  feet  deep  at  mean  low  water  from  me  sea  («.t 
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White  rocks),  a  distance  of  3,300  feet  to  a  deep  basin  opposite  Little 
Nahant,  and  from  the  basin  nearly  opposite  Sand  Point,  a  distance  of 
6,900  feet  to  a  point  400  feet  inside  tne  harbor  line,  and  an  anchoi*afie 
basin  500  feet  oy  300  feet  and  10  feet  deep  at  mean  low  water;  the 
upper  part  of  the  channel  to  be  maintained  by  occasional  dredging, 
the  lower  part  by  a  training  wall  joining  the  land  at  Little  NaEant, 
at  an  estimated  cost  of  $182,000. 

The  amount  expended  on  this  project  was  $122,063.56,  all  for 
improvement,  with  which  the  entire  channel  and  the  anchorage  basin 
as  prescribed  in  the  project  were  completed. 

The  existing  project,  adopted  by  the  river  and  harbor  act  of  June 
13,  1902,  is  to  dredge  the  channel  200  feet  wide  from  the  sea  to  the 
anchorage  basin  and  the  anchorage  basin  itself  to  the  depth  of  15  teet 
at  mean  low  water,  at  an  estimated  cost  of  $162,937.  Under  this 
project  to  the  dose  of  the  fiscal  year  ending  June  30, 1908,  $157,441.72 
has  been  expended,  all  for  improvement,  with  which  the  projected 
channel  has  oeen  completed. 

The  maximum  drait  that  can  be  carried  June  30,  1908,  over  the 
shoalest  part  of  the  locality  under  improvement  is  15  feet  at  mean 
low  water.    The  mean  range  of  tides  is  9.3  feet. 

The  conmierce  of  the  harbor  benefited  by  the  improvement  consists 
chiefly  of  coal,  lumber,  and  building  materials,  of  which  about  366J327 
tons  was  carried  during  the  year.  The  deepening  of  the  channel  to 
15  feet  enables  the  smaller  or  medimn  size  bar^  to  carry  full  car- 
goes of  coal  to  the  wharves  at  all  stages  of  the  tide  and  barg;es  of  the 
greatest  draft  during  the  higher  stages. 

It  is  reported  by  local  commercial  interests  that  the  cost  of  trans- 

?>ortation  was  reduced  25  cents  a  ton  by  deepening  the  channel  to  10 
eet,  and  further  diminished  by  increasing  the  depth  to  15  feet,  but 
that  the  full  benefit  of  the  improvement  will  not  be  realized  until  the 
channel  and  turning  basin  have  been  widened  as  recommended  in 
House  Document  No.  948,  Sixtieth  Congress,  fiirst  session,  saving 
pilotage  and  towage  charges. 

The  original  project  approved  by  the  Secretary  of  War  April  21, 
1884,  is  in  the  Annual  Keport  of  the  Chief  of  Engineers  for  1884, 
page  524,  and  the  map  of  the  harbor  at  page  532. 

The  existing  project  was  published  in  the  Annual  Beport  of  the 
Chief  of  Engmeers  for  1901,  page  1093. 

Reference  to  reports  on  examination  and  survey  made  in  pursuance 
of  act  of  March  2, 1907,  will  be  found  on  page  77  of  this  report. 

July  1,  1907,  balance  unexpended $36,907.88 

June  80,  1908,  amount  expended  during  fiscul  year,  for  works  of 

improvement 24, 070. 16 

July  1,  1908,  balance  unexpended 11.  S>31.  72 

July  1,  1908,  outstanding  liabilities 4,  583.  61 

July  1,  1908,  balance  available 7,308.11 

(See  Appendix  B  8.) 

9.  Mystic  and  Maiden  ricers^  and  Mystic  Rircr  hclow  the  tnotith 
of  Island  End  River,  Massachusetts. — (a)  Mf/,stic  Rircr, — In  its 
original  condition  the  Mystic  had  a  practicable  channel  0  fcot  deep  at 
mean  low  water  extending  to  Dcnnmgs  Landing,  3.9  miles  above  its 
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mouth  in  Boston  Harbor,  and  4  feet  deep  at  mean  low  water  about 
2,000  feet  farther. 

The  original  project  for  improvement,  adopted  by  the  act  of  July 
13, 1892,  which  is  also  the  present  project,  is  to  make  the  channel  100 
feet  wide  and  6  feet  deep  at  mean  low  water  from  the  Boston  and 
Maine  Railroad  (Western  Division)  bridge  up  about  1  mile  to  the 
first  turn  above  Denning's  wharf;  and  thence  2  miles  to  the  head  of 
navigation  at  Medford,  4  feet  deep  at  mean  low  water,  gradually  nar- 
rowing from  100  feet  to  60  feet  at  the  upper  end,  at  an  estimated  cost 
of  $25,000. 

The  amount  expended  to  close  of  the  fiscal  year,  June  30,  1908,  is 
$28,794.88,  with  which  the  projected  channel  was  completed  in  No- 
vember, 1906. 

The  maximum  draft  that  can  be  carried,  June  30,  1908,  at  mean 
low  water  is  6  feet  up  to  the  first  turn  above  Denning's  wharf,  and 
thence  to  the  head  of  navigation  4  feet.  The  mean  range  of  tides  is 
9.8  feet. 

The  head  of  navigation  is  the  upper  limit  of  that  part  of  the 
channel  under  improvement,  at  the  stone  bridge  at  Medford^  to  which 
point,  6  miles  above  its  confluence  with  the  Charles  River  m  Boston 
Harbor,  the  stream  is  navigable  in  fact. 

*  The  conmierce  benefited  by  this  improvement,  chiefly  coal,  amounted 
in  1906  to  17,500  tons  and  in  1907  to  23,791  tons.  It  is  reported 
that  as  the  smallest  barges  go  out  of  use  the  improvement  will  per- 
mit barges  of  the  lightest  draft  remaining  in  service  to  deliver  coal 
at  Medrord  without  the  expense  of  lightermg,  which  would  be  about 
50  cents  per  ton. 

A  report,  with  map  of  the  survey  of  Mystic  River  and  description 
of  the  project,  is  in  tlie  Annual  Report  of  the  Chief  of  Engineers  for 
1891,  page  674. 

Report  of  an  examination  of  the  river,  with  a  view  to  its  improve- 
ment to  the  upper  limits  of  the  city  of  Somerville,  ordered  by  the 
act  of  March  3,  1905,  is  printed  in  House  Document  No.  144,  Fifty- 
ninth  Congress,  first  session. 

The  appropriation  asked  for  will  be  applied  to  maintenance  of 
the  improvement. 

July  1,  1907,  balance  unexpended .- $10,200.00 

Allotted  to  Maiden  River 2,000.00 


July  1,  1908,  balance  unexpended °8,200.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  In  addition  to  the  balance 
unexr)ended  July  1,  1908 (*) 

Submitted  in  compliance  with  requirementB  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


•Includes  $8,000  reserved  In  Treasury  not  yet  formally  allotted. 
*  See  consolidated  money  statement  on  page  58. 
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(&)  Maiden  River. — In  its  original  condition  the  Maiden  had  a 
practicable  channel  4  feet  deep  at  mean  low  water,  extending  only 
2,000  feet  above  its  confluence  with  the  Mystic. 

The  original  project,  adopted  by  the  act  of  August  2,  1882,  was  to 
make  the  channel  100  feet  wide  and  12  feet  deep  at  mean  high  water 
to  the  Charles  Street  Bridge,  about  1.8  miles  above  its  confluence  with 
the  Mystic,  at  an  estimated  cost  of  $35,000. 

The  amount  expended  on  the  Maiden  River  under  the  original 
project  and  prior  to  operations  under  the  existing  project  was  $10,000, 
in  obtaining  a  channel  with  a  least  width  of  50  feet  and  70  feet  at 
turns,  with  a  depth  of  12  feet  at  mean  high  water  from  the  mouth  to 
the  Medford  Street  Bridge  at  Maiden,  a  distance  of  1\  miles. 

The  existing  project,  adopted  by  the  act  of  July  13,  1892,  is  to 
dredge  a  channel  12  feet  deep  at  mean  high  water  100  feet  wide  to 
the  Medford  Street  Bridge,  1.6  miles  above  its  confluence  with  the 
Mystic,  and  75  feet  wide  about  1,200  feet  farther  to  tl^e  Charles  Street 
Bridge,  at  an  estimated  cost  of  $37,000. 

The  amount  expended  under  the  existing  project  to  June  30,  1908, 
is  $40,789.11  (including  $25,802.72  for  mamtenance),  with  which  in 
1897  a  channel  was  completed  100  feet  wide  and  12  feet  deep  at  mean 
high  water  up  to  the  Medford  Street  Bridge.  The  local  officer  has 
reported  the  river  above  this  bridge  to  be  unworthy  of  improvement 
by  the  United  States  at  this  time.  The  expenditure  for  maintenance 
in  the  fiscal  year  1908  was  applied  to  redredging  the  channel  to  the 
full  projected  depth  and  width  from  the  Medford  Street  Bridge  for 
a  distance  of  about  3,600  feet  downstream,  which  work  is  in  progress 
at  the  date  of  this  report. 

The  maximum  draft  that  can  be  carried  at  mean  high  water,  June 
30,  1908,  through  the  improved  channel  is  12  feet.  The  mean  range 
of  tides  is  9.8  feet. 

The  head  of  navigation  is  at  the  Medford  Street  Bridge  at  Maiden, 
to  which  point  the  stream  is  navigable  in  fact,  l.G  miles  above  its  con- 
fluence with  the  Mystic  River. 

The  commerce  amounted  in  1906  to  90,815  tons,  and  in  1907  to 
88,575  tons,  chiefly  coal.  The  improvement  is  reported  to  enable  the 
smallest  barges,  or  larger  barges  with  partial  cargoes,  to  deliver  coal 
at  Maiden,  saving  the  cost  of  lightering — 50  cents  per  ton. 

A  report  of  the  survey  of  Maiden  River  and  description  of  the 
original  project  is  on  page  -532,  Amiual  Report  of  the  Chief  of  Engi- 
neers for  1881. 

The  modifications  of  the  project  are  stated  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1900,  page  1191. 

The  existing  project  is  described  on  page  672,  Annual  Report  of 
the  Chief  of  Engineers  for  1891. 

The  appropriation  asked  for  will  be  applied  to  maintenance  of  the 
improvement. 
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July  1,  1907,  balance  unexiiended $10,800.00 

Allotted  and  transferred  from  Mystic  River 2,000.00 


12,  800.  00 
June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  Improvement 1,  589. 11 


July  1,  190S,  balance  unexpended 11,210.89 

July  1,  1908,  outstanding  liabilities 7, 125.41 


July  1,  1908,  balance  available 4,085.48 


July  1,  1908,  amount  covered  by  uncompleted  contracts 3,244.86 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1910,  for  maintenance  of  Improvement,  In  addition  to  the  bal- 
ance unexpended  July  1,  1908 («) 

Submitted  In  compliance  with  requirements  of  sundrj-  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(c)  Mystic  River  below  the  mouth  of  Island  End  River. — Island 
End  River  is  IJ  miles  above  the  mouth  of  the  Mystic,  at  the  navy- 
yard  in  Charlestown,  and  2,700  feet  above  the  Chelsea  drawbridge 
over  the  Mystic. 

In  its  original  condition  the  Mystic  up  to  Island  End  River  had  a 
narrow  channel  14.4  feet  deep  at  mean  low  water,  but  so  narrow  above 
the  drawbridge  as  to  be  barely  practicable. 

The  original  project,  adopted  by  the  act  of  March  3,  1899,  which  is 
also  the  existing  project,  is  to  dredge  a  channel  25  feet  deep  at  mean 
low  water  and  300  feet  wide,  embracing  1.7  miles  of  the  Mystic, 
extending  from  its  mouth  to  a  point  800  feet  above  Island  End  River, 
at  a  cost  estimated  in  August,  1899,  at  $267,547.50  (reduced  estimate). 

To  June  30,  1908,  $116,189.89  (all  for  improvement,  except  $10,- 
281.92  for  maintenance)  had  been  expended  in  obtaining  a  channel 
25  feet  deep  at  mean  low  water,  with  a  minimum  width  of  150  feet  off 
the  East  Boston  wharves,  200  leet  wide  thence  to  Chelsea  bridge,  and 
300  feet  from  Chelsea  bridge  to  a  point  just  above  the  confluence  of 
the  Island  End  River.  The  exjjenditure  for  maintenance  during  the 
fiscal  year  was  applied  to  restoring  the  depth  and  width  of  the  dian- 
nel  above  Chelsea,  bridge. 

With  funds  appropriated  by  the  act  of  March  2, 1907,  the  dredging 
below  Chelsea  bridge  will  be  completed  in  conjunction  with  the 
dredging  in  the  same  locality  for  the  35-foot  channel  of  Boston 
Harbor. 

The  commerce  of  the  river,  which  in  1901  amounted  to  1,430,650 
tons^  had  increased  to  3,746,463  tons  in  1907,  a  gain  of  162  per  cent 
in  SIX  years.  About  three-fourths  of  all  the  freight  carried  on  the 
river  is  coal. 

The  maximum  draft  that  can  be  carried  June  30,  1908,  over  the 
shoalest  part  of  the  locality  under  improvement  is  at  mean  low  water 
25  feet.    The  mean  range  of  tides  is  9.6  feet. 

^  See  consolidated  money  statement  on  page  58. 
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July  1,  1907,  balance  unexpended $40,000.00 

June  30,  1908,  amount  expended  during  fiscal  year : 

For  works  of  improvement $10, 184. 77 

For  maintenance  of  Improvement 10,000.00 

20,184.77 


July  1,  1908,  balance  unexpended 19, 816. 28 

July  1,  1908,  amount  covered  by  uncompleted  contracts 17, 847. 36 

Amount  (estimated)  required  for  completion  of  existing  project 141,824.30 

CONSOLIDATED. 

July  1,  1907,  balance  unexpended $61,000.00 

June  30,  1908,  amount  expended  during  fiscal  year : 

For  works  of  improvement $10,184.77 

For  maintenance  of  improvement 11,589.11 

21,773.88 


July  1,  1908,  balance  unexpended 39,  226. 12 

July  1,  1908,  outstanding  liabilities 7,125.41 

July  1,  1908,  balance  available ^^ 32,100.71 


July  1,  1908,  amount  covered  by  uncompleted  contracts 21,092.22 

Amount  (estimated)  required  for  completion  of  existing  project 141,824.30 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  maintenance  of  improvement  in  addition  to  the  bal- 
ance unexpended  July  1,  1908 «20,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  B  9.) 

10,  Harbor  at  Boston^  Mass. — In  its  original  condition  the  head- 
lands and  islands  were  without  protection  against  the  sea,  which 
was  extensively  eroding  them.  Dangerous  rocks  obstructed  the  ap- 
proach and  entrance  from  Nantasket  Koads  to  the  lower  main  ship 
chaimel  through  the  Narrows.  That  channel  was  23  feet  deep  at 
mean  low  water  with  a  least  width  of  150  feet.  The  upper  main  ship 
channel  from  President  Koads  to  Boston  had  a  least  depth  of  18  feet 
at  mean  low  water  with  a  least  width  of  100  feet.  The  channel  from 
President  Roads  to  Broad  Sound  in  the  ocean  had  a  least  depth  of 
29  feet  at  mean  low  water  with  a  least  width  of  200  feet. 

The  original  project,  adopted  by  the  act  of  March  2, 1826,  was  "  for 
the  preservation  of  the  islands  in  Boston  Harbor,  necessary  to  the 
security  of  that  place,"  and  until  1866  all  expenditures,  amounting 
to  $546,526.10,  appear  to  have  been  applied  to  that  purpose  in  the 
building  and  repair  of  sea  walls.  The  amount  expended  upon  them 
since  1866  can  not  be  accurately  stated. 

The  project  for  the  improvement  of  the  harbor  adopted  by  the 
act  of  March  2,  1867,  was  (as  modified)  to  make  the  main  ship  chan- 
nel from  Nantasket  Roads  to  Boston  23  feet  deep  at  mean  low  water. 
GOO  feet  wide  through  the  Narrows  to  President  Roads,  and  1,000  feet 
wide  from  President  Roads  to  Boston. 

To  this  project  of  improvement  were  added,  from  time  to  time, 
minor  channels  within  or  tributary  to  the  harbor,  since  completed 
with  allotments  from  the  appropriation  for  Boston  Harbor,  known 

o  For  Mystic  and  Maiden  rivers  only,  no  estimate  being  submitted  for  Mystic 
River  below  mouth  of  Island  End  River. 
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as  Nantasket  Beach  channel,  Nix  Mate  channel,  Jeffries  Point  chan- 
nel, Chelsea  Creek,  and  Fort  Point  channel.  The  Charles  River 
project  is  now  in  progress. 

Under  the  original  project  for  sea  walls  and  supplemental  projects 
for  the  channels  above  named,  there  has  been  expended  for  improve- 
ment and  maintenance  to  June  30, 1908,  $2,612,747.31,  exclusive  of  all 
expenditures  upon  the  five  ejcisting  projects  (three  for  the  main 
channels  and  two  for  tributary  channels),  with  which  expenditure 
3.75  miles  of  sea  walls  were  built,  protecting  the  most  exposed  head- 
lands and  islands,  the  subordinate  channels  described  in  the  preced- 
ing paragraph  (except  Charles  River)  were  completed,  and  a  channel 
obtained  23  feet  deep  at  mean  low  water  from  Nantasket  Roads  to 
Boston,  with  a  least  width  of  625  feet  in  the  Narrows  and  850  feet 
between  President  Roads  and  the  city.  From  sales  of  property 
$122.25  has  been  derived. 

The  amount  requested  for  general  improvement  will  be  applied  to 
necessary  repairs  to  sea  walls  and  maintenance  of  improvements  here- 
tofore made  in  the  tributary  channels  of  the  harbor. 

The  projects  for  improvement  of  the  main  channels  under  which 
operations  were  carried  on  during  the  fiscal  year  are — 

1.  Adopted  by  the  river  and  harbor  act  of  July  13, 1892.  To  widen 
the  main  ship  channel,  from  Nantasket  Roads  to  Boston,  to  1,000  feet, 
and  to  deepen  it  to  27  feet  at  mean  low  water,  at  an  estimated  cost  of 
$1,250,000,  subsequently  increased  to  $1,488,751.    Project  completed. 

2.  Adopted  by  the  river  and  harbor  act  of  March  3,  1899.  To 
widen  the  Broad  Sound  channel  to  1,200  feet,  and  to  deepen  it  to  30 
feet  at  mean  low  water,  at  an  estimated  cost  of  $455,000.  Project 
completed. 

3.  Adopted  by  the  river  and  harbor  act  of  June  13,  1902.  To 
provide  channels  35  feet  deep  at  mean  low  water,  1,200  feet  wide  from 
the  navy-yard  at  Charlestown  and  the  Chelsea  Bridge  and  Charles 
River  Bridge  to  President  Roads,  and  1,500  feet  wide  from  President 
Roads  through  Broad  Sound  to  the  ocean,  at  an  estimated  cost  of 
$7,994,000  in  round  numbers.  This  estimate  differs  from  any  made  in 
the  project  quoted  in  the  act  as  the  basis  of  the  appropriation,  owing 
to  the  different  width  of  the  channels  adopted.  (To  avoid  a  large 
amount  of  rock  excavation  the  35-foot  channel  from  President  Roads 
to  Broad  Sound  is  in  a  different  location  from  the  30- foot  channel.) 

Under  the  project  of  July  13, 1892,  to  June  30,  1908,  not  including 
outstanding  liabilities,  the  amount  expended  was  $1,472,606.29,  of 
which  $58,215.30  was  for  maintenance,  and  $10  derived  from  sales. 
With  the  total  amount  expended  under  this  project  the  upper  and 
lower  main  ship  channels  from  Boston  to  President  Roads  and  from 
President  Roads  to  the  sea  have  been  dredged  to  the  width  of  1,000 
feet  and  depth  of  27  feet  at  mean  low  water.  In  the  upper  main  ship 
channel  the  full  width  and  depth  are  available.  In  the  lower  main 
ship  channel  the  available  width  of  the  27-foot  channel  is  contracted 
by  shoals  to  650  feet.  The  maximum  draft  that  can  be  carried  at 
mean  low  water,  June  30,  1908,  over  the  shoalest  part  of  the  locality 
under  improvement  is  27  feet.  A  map  of  the  project  is  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1894,  page  554. 

Under  the  project  of  March  3,  1899,  to  June  30,  1908,  the  amount 
expended  was  $385,200,  all  for  improvement,  with  which  a  channel 
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July  1,  1907,  balance  unexpended $40,000.00 

June  30,  1908,  amount  expended  during  fiscal  year : 

For  works  of  improvement $10, 184. 77 

For  maintenance  of  Improvement 10,000.00 

20,184.77 


July  1,  1908,  balance  unexpended 19,815.28 

July  1,  1908,  amount  covered  by  uncompleted  contracts 17, 847.86 

Amount  (estimated)  required  for  completion  of  existing  project 141,824.30 

CONSOLIDATED. 

July  1,  1907,  balance  unexpended $01,000.00 

June  30,  1908,  amount  expended  during  fiscal  year : 

For  works  of  improvement $10,184.77 

For  maintenance  of  improvement 11,589.11 

21,773.88 


July  1,  1908,  balance  unexpended 39,  226. 12 

July  1,  1908,  outstanding  liabilities 7,125.41 


July  1,  1908,  balance  avaUable ^^- 32, 100. 71 

July  1,  1908,  amount  covered  by  uncompleted  contracts 21, 092. 22 

Amount  (estimated)  required  for  completion  of  existing  project 141,824.30 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  maintenance  of  Improvement  In  addition  to  the  bal- 
ance unexpended  July  1,  1908 «20,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  B  9.) 

10,  Harbor  at  Boston^  Mass. — In  its  original  condition  the  head- 
lands and  islands  were  without  protection  against  the  sea,  which 
was  extensively  eroding  them.  Dangerous  rocks  obstructed  the  ap- 
proach and  entrance  from  Nantasket  Roads  to  the  lower  main  ship 
chaimel  through  the  Narrows.  That  channel  was  23  feet  deep  at 
mean  low  water  with  a  least  width  of  150  feet.  The  upper  main  ship 
channel  from  President  Koads  to  Boston  had  a  least  depth  of  18  feet 
at  mean  low  water  with  a  least  width  of  100  feet.  The  channel  from 
President  Roads  to  Broad  Sound  in  the  ocean  had  a  least  depth  of 
29  feet  at  mean  low  water  with  a  least  width  of  200  feet 

The  original  project,  adopted  by  the  act  of  March  2, 1825,  was  "  for 
the  preservation  of  the  islands  in  Boston  Harbor,  necessary  to  the 
security  of  that  place,"  and  until  1866  all  expenditures,  amounting 
to  $546,526.10,  appear  to  have  been  applied  to  that  purpose  in  the 
building  and  repair  of  sea  walls.  The  amount  expended  upon  them 
since  1866  can  not  be  accurately  stated. 

The  project  for  the  improvement  of  the  harbor  adopted  by  the 
act  of  March  2,  1867,  was  (as  modified)  to  make  the  main  ship  chan- 
nel from  Nantasket  Roads  to  Boston  23  feet  deep  at  mean  low  water. 
000  feet  wide  through  the  Narrows  to  President  Roads,  and  1,000  feet 
wide  from  President  Roads  to  Boston. 

To  this  project  of  improvement  were  added,  from  time  to  time, 
minor  channels  within  or  tributary  to  the  harbor,  since  completed 
with  allotments  from  the  appropriation  for  Boston  Harbor,  known 

«  For  Mystic  and  Maiden  rivers  only,  no  estimate  being  submitted  for  Mystic 
River  below  mouth  of  Island  E3nd  River. 
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as  Nantasket  Beach  channel,  Nix  Mate  channel,  Jeffries  Point  chan- 
nel, Chelsea  Creek,  and  Fort  Point  channel.  The  Charles  River 
project  is  now  in  progress. 

Under  the  original  project  for  sea  walls  and  supplemental  projects 
for  the  channels  above  named,  there  has  been  expended  for  improve- 
ment and  maintenance  to  June  30, 1908,  $2,612,747.31,  exclusive  of  all 
expenditures  upon  the  five  existing  projects  (three  for  the  main 
channels  and  two  for  tributary  channels),  with  which  expenditure 
3.75  miles  of  sea  walls  were  built,  protecting  the  most  exposed  head- 
lands and  islands,  the  subordinate  channels  described  in  the  preced- 
ing paragraph  (except  Charles  River)  were  completed,  and  a  channel 
obtained  23  feet  deep  at  mean  low  water  from  Nantasket  Roads  to 
Boston,  with  a  least  width  of  625  feet  in  the  Narrows  and  850  feet 
between  President  Roads  and  the  city.  From  sales  of  property 
$122.25  has  been  derived. 

The  amount  requested  for  general  improvement  will  be  applied  to 
necessary  repairs  to  sea  walls  and  maintenance  of  improvements  here- 
tofore made  in  the  tributary  channels  of  the  harbor. 

The  projects  for  improvement  of  the  main  channels  under  which 
operations  were  carried  on  during  the  fiscal  year  are — 

1.  Adopted  by  the  river  and  harbor  act  of  July  13, 1892.  To  widen 
the  main  ship  channel,  from  Nantasket  Roads  to  Boston,  to  1,000  feet, 
and  to  deepen  it  to  27  feet  at  mean  low  water,  at  an  estimated  cost  of 
$1,250,000,  subsequently  increased  to  $1,488,751.    Project  completed. 

2.  Adopted  by  the  river  and  harbor  act  of  March  3,  1899.  To 
widen  the  Broad  Sound  channel  to  1,200  feet,  and  to  deepen  it  to  30 
feet  at  mean  low  water,  at  an  estimated  cost  of  $455,000.  Project 
completed. 

3.  Adopted  by  the  river  and  harbor  act  of  June  13,  1902.  To 
provide  channels  35  feet  deep  at  mean  low  water,  1,200  feet  wide  from 
the  navy-yard  at  Charlestown  and  the  Chelsea  Bridge  and  Charles 
River  Bridge  to  President  Roads,  and  1,500  feet  wide  from  President 
Roads  through  Broad  Sound  to  the  ocean,  at  an  estimated  cost  of 
$7,994,000  in  round  numbers.  This  estimate  differs  from  any  made  in 
the  project  quoted  in  the  act  as  the  basis  of  the  appropriation,  owing 
to  the  different  width  of  the  channels  adopted.  (To  avoid  a  large 
amount  of  rock  excavation  the  35-foot  channel  from  President  Roads 
to  Broad  Sound  is  in  a  different  location  from  the  30- foot  channel.) 

Under  the  project  of  July  13, 1892,  to  June  30,  1908,  not  including 
outstanding  liabilities,  the  amount  expended  was  $1,472,606.29,  of 
which  $58,215.30  was  for  maintenance,  and  $10  derived  from  sales. 
With  the  total  amount  expended  under  this  project  the  upper  and 
lower  main  ship  channels  from  Boston  to  President  Roads  and  from 
President  Roads  to  the  sea  have  been  dredged  to  the  width  of  1,000 
feet  and  depth  of  27  feet  at  mean  low  water.  In  the  upper  main  ship 
channel  the  full  width  and  depth  are  available.  In  the  lower  main 
ship  channel  the  available  width  of  the  27- foot  channel  is  contracted 
by  shoals  to  650  feet.  The  maximum  draft  that  can  be  carried  at 
mean  low  water,  June  30,  1908,  over  the  shoalest  part  of  the  locality 
under  improvement  is  27  feet.  A  map  of  the  project  is  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1894,  page  554. 

Under  the  project  of  March  3,  1899,  to  June  30,  1908,  the  amount 
expended  was  $385,200,  all  for  improvement,  with  which  a  charLtv&V 
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1,200  feet  wide  and  30  feet  deep  at  mean  low  water  was  dredged  from 
President  Roads  to  Broad  Sound,  embracing  the  dreoging  of 
965,383.9  cubic  yards  of  sand,  gravel,  and  clay  and  198.804  cubic 
yards  of  bowlders  and  the  removal  of  156  cubic  yards  of  ledge.  The 
maximum  draft  that  can  be  carried  at  mean  low  'water,  June  30, 1008, 
over  the  shoalest  part  of  the  locality  under  improvement  is  30  feet. 
The  project  is  published  in  Annual  Keport  of  the  Chief  of  Engineers 
for  1898,  page  886. 

Under  the  project  of  June  13,  1902,  continuing  contracts  to  the 
amount  of  $3,600,000  were  authorized  by  the  act  of  that  date,  and 
pursuant  thereto  a  channel  of  the  full  projected  depth,  but  540  feet 
wide,  from  the  navy-yard,  Charles  River  Bridge,  and  Chelsea  Bridge 
to  President  Roads,  and  675  feet  wide  from  President  Roads  through 
Broad  Sound  to  the  ocean,  was  begun  in  1903  and  is  now  nearine 
completion.  By  the  act  of  March  2,  1907,  Congress  authorized 
the  completion  of  the  35-foot  channel  to  the  full  projected  widths, 
appropriating  $500,000  for  the  purpose  and  authorizing  contracts 
to  the  amount  of  $3,894,000  additional,  which  sum  remains  to  be 
appropriated.  Under  this  authorization  a  single  contract  for  all  the 
dredging  required  to  complete  the  channel  has  been  let  and  work  was 
begun  on  October  28,  1907.  Contracts  for  rock  excavation  will  be 
let  from  time  to  time  as  ledge  may  be  uncovered  by  the  dredging. 

To  June  30, 1908,  the  amount  expended,  not  including  outstanding 
liabilities,  was  $2,717,284.87  ($55.89  was  derived  from  sales),  all  for 
improvement,  with  which  8,121,346  cubic  yards  of  mud,  sand,  gravel, 
and  clay,  and  18.642  cubic  yards  of  bowlders  have  been  dredged 
from  the  upper  main  ship  channel;  and  1,938,264  cubic  yards  of 
mud,  sand,  gravel,  clay,  hardpan,  and  cobblestones,  and  82.818  cubic 
yards  of  bowlders  have  been  dredged  from  Broad  Sound  channel. 
The  total  amount  dredged  is  10,059,711  cubic  yards,  or  about  46 
per  cent  in  volume  of  all  the  dredging  under  the  project.  But  as 
there  will  be  a  large  amount  of  costly  rock  excavation,  less  than  46 
per  cent  of  the  project  has  been  accomplished.  The  dredjring  neces- 
sary to  obtain  the  channels  of  partial  width  described  m  uie  pre- 
ceding paragraph  and  begun  in  1903,  is  about  93  per  cent  completed, 
and  the  removal  of  the  ledge  from  this  partial  width  is  about  75  per 
cent  completed  under  two  contracts,  one  let  in  1905,  which  is  about 
90  per  cent  completed,  and  another  in  1907,  which  is  about  50  per 
cent  completed.  No  continuous  channel  with  the  depth  of  35  feet 
at  mean  low  water  has  yet  been  obtained. 

The  appropriation  recommended  will  be  applied  to  dredging  and 
rock  excavation  under  continuing  contracts. 

A  map  of  the  project  is  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1903,  page  768. 

The  mean  range  of  tides  is  9.5  feet  at  Boston  light  and  9.6  feet  in 
the  upper  harbor. 

The  foreign  exports  and  imports  for  the  port  of  Boston  during 
the  calendar  year  ending  December  31,  1906,  amounted  in  value  to 
$209,703,986,  bemg  an  increase  of  $143,017,465  over  the  valuation  in 
1867,  when  the  systematic  improvement  of  the  channels  was  begun. 

As  to  the  effect  of  the  improvement  on  freight  rates,  the  general 
manager  of  the  principal  foreign  steamship  lines  entering  this  port 
states  that  about  thirty  years  ago  steamers  were  employed  with  a 
loaded  draft  of  20  feet  to  24  feet;  twenty-two  or  twenty-three  years 
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ago,  of  25  to  26  feet;  fourteen  years  ago,  27  or  28  feet;  ten  years 
ago,  28  feet  9  inches;  later,  31  feet,  and  recently  one  of  33  feet  lOJ 
inches.    He  states,  generally — 

that  freight  rates,  caused  by  the  larger  class  of  steamers  being  used,  are  about 
50  per  cent  less  than  they  were  some  fifteen  or  twenty  years  ago,  when  very 
much  smaller  steamers  were  engaged  in  the  trade. 

Tributary  cJianneU, — {a)  Charlea  River. — In  the  original  condition 
of  the  9  miles  of  natural  channel  of  this  river,  from  its  mouth  to  the 
dam  at  the  head  of  navigation  at  Watertown,  the  depth  at  mean  low 
water,  from  the  mouth  4f  miles  to  the  Western  Avenue  Bridge,  was 
not  less  than  7  feet,  except  in  several  places,  covering  about  1\  miles, 
below  Brookline  Bridge,  where  the  depth  varied  from  4^  to  7  feet. 
From  Western  Avenue  Bridge  2J  miles  to  the  Arsenal  Street  Bridge 
the  depth  was  4  feet.  Thence  If  miles  to  the  dam  it  varied  between 
0  and  9i  feet. 

The  original  project,  adopted  by  the  act  of  June  14,  1880,  which  is 
also  the  existing  project,  is  to  widen  and  deepen  the  natural  channel 
so  that  at  mean  low  water  it  shall  be  from  its  mouth  to  Western 
Avenue  Bridge  200  feet  wide  and  not  less  than  7  feet  deep ;  thence  to 
Market  Street  Bridge  80  feet  wide  and  6  feet  deep ;  thence  to  the  dam 
60  feet  wide  and  2  feet  deep;  at  an  estimated  cost  of  $125,000. 

The  amount  expended  to  June  30,  1908,  is  $57,500,  all  for  improve- 
ment, with  which  the  channel  has  been  completed  as  prescribed  in  the 
project  up  to  the  Arsenal  Street  Bridge  (now  called  also  Western 
Avenue  Bridge).    The  project  has  been  40  per  cent  completed. 

The  maximum  draft  tnat  can  be  carried  June  30, 1908,  at  mean  low 
water  over  the  shoalest  part  of  the  locality  improved  is  6  feet.  The 
mean  range  of  tides  is  9.3  feet. 

The  head  of  navigation  is  at  the  dam  at  Watertown,  the  upper  limit 
of  that  part  of  the  channel  under  improvement,  to  which  point,  9 
miles  above  its  confluence  with  Mystic  River  in  Boston,  the  stream  is 
navigable  in  fact. 

The  improvement  made  by  the  United  States  lies  wholly  above  the 
West  Boston  (Cambridge)  drawless  bridge,  completed  in  1907,  which 

Erecludes  the  passage  of  all  masted  vessels.  The  tidal  basin  is  now 
eing  converted  by  the  State  of  Massachusetts  into  a  fresh-water  lake 
with  dam  and  lock;  almost  the  entire  river  front  has  been  acquired 
for  park  purposes ;  and  on  the  section  of  the  river  under  improvement 
all  but  three  commercial  wharves  have  been  extinguished.  The  com- 
merce benefited  by  the  improvement  consisted  in  1906  of  113.341  tons 
and  in  1907  of  83,335  tons,  all  coal,  the  improvement  enabling  the 
delivery  at  wharves  on  the  river  without  breaking  cargoes  at  Boston, 
saving  the  cost  of  one  handling  and  the  greater  cost  of  transportation 
from  Boston  by  rail. 

The  district  officer  is  of  opinion  that  so  much  of  the  existing  project 
as  provides  for  a  channel  from  Brackett's  wharf  to  Market  Street 
Bridge,  a  distance  of  about  1,300  feet,  and  from  Market  Street  Bridge 
to  the  dam  at  Watertown,  is  unworthy  of  prosecution  by  the  General 
Government.  This  opinion  is  concurred  m.  The  river  and  harbor 
act  of  September  19,  1890,  appropriated  $20,000  for  continuing  im- 
provement of  Charles  River — 

Provided,  That  no  expenditure  of  said  twenty  thouFtnnd  doUars  shall  be  made 
until  the  draws  in  the  Arsenal  Street  pnd  Market  Street  bridf?es  shall  be  mad« 
to  conform  to  the  projecteil  channel  without  cost  to  the  United  ^^^Aft'i^. 
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The  Arsenal  Street  Bridge  has  been  altered  to  conform  to  the  pro- 
jected channel,  and  as  the  Market  Street  Bridge  is  above  the  limite  to 
which  it  is  now  believed  that  the  channel  should  be  extended,  it  is 
recommended  that  Congress  authorize  the  expenditure  of  the  $20^000 
appropriated  in  1890  in  obtaining  a  channel  of  the  projected  width 
and  depth  to  Brackett's  wharf  ana  in  maintaining  the  Charles  River 
improvement.  • 

A  full  description  of  the  project,  together  with  map  of  the  river 
showing  the  progress  of  the  improvement  to  this  date,  is  on  page  612, 
Annual  Report  of  the  Chief  of  Engineers  for  1884. 

(b)  Fort  Point  channel. — In  its  original  condition  the  mid-channel 
depth  was  12  feet  at  its  mouth  and  16  leet  thence  to  the  Federal  Street 
Bridge,  excepting  at  the  draw  in  the  Congress  Street  Bridge,  where  it 
was  14.5  feet  at  mean  low  water. 

The  original  project,  adopted  by  the  act  of  August  5, 1886,  which  is 
also  the  eidsting  project,  is  to  dredge  a  channel  175  feet  wide  and  23 
feet  deep  at  mean  low  water  from  the  entrance  about  4,190  feet  to 
near  Federal  Street  Bridge,  at  an  estimated  cost  of  $100,000,  reduced 
in  1887  to  $78,750. 

The  total  cost  to  the  United  States  was  $70,527  (including  $9^19.10 
for  maintenance)  with  which  the  improvement  was  completed  in  No- 
vember, 1907.  In  the  execution  of  uiis  work  there  were  dredged  in 
1897, 94,211  cubic  yards,  and  in  1907, 157,940  cubic  yards;  total,  252,151 
cubic  yards.  The  expenditure  of  $9,219.10  for  maintenance  in  the 
fiscal  year  1908  was  due  to  deterioration  of  the  dredging  done  in  1887. 

The  maximum  draft  that  can  be  carried  June  30, 1908,  at  mean  low 
water  over  the  shoalest  part  of  the  improved  channel  is  23  feet.  The 
mean  range  of  tides  is  9.6  feet. 

The  head  of  navigation  is  the  southern  extremity  of  South  Bay^  at 
Massachusetts  avenue,  Boston,  Mass.,  to  which  point,  about  2  nules 
from  the  entrance  to  the  channel  in  Boston  Harbor,  the  channel  is 
navigable  in  fact. 

The  commerce  benefited  by  this  improvement  consists  of  coal,  sugar, 
building  materials,  and  miscellaneous  merchandise,  which  amounted 
in  the  calendar  year  1906  to  1,416,671  tons,  and  in  1907  to  1,443,686 
tons. 

For  a  description  of  the  project  see  Annual  Report  of  the  Chief  of 
Engineers  for  1888,  page  452. 

PROJECT   FOR  GENERAL   IMPROVEMENT. 

July  1,  1007,  balance  unexpended $89,858.80 

June  80,  1908,  amount  expended  during  fiscal  year  for  works  of 

improvement 14,  779. 57 


July  1,  190S,  balance  unexpended 75,070.23 


Amount  (estimated)  required  for  completion  of  existiujj  project 47,500.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ondlnjr  June  30, 
1010.  for  maintenance  of  Improvement,  In  addition  to  the  balance 
unexpended  July  1,  1908 25.000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1807,  and  of  section  7  of  the  river  and  harbor  act  of  1800. 
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PBOJECT  OF  1892  FOB  27-FOOT  CHANNEL. 

July  1, 1907,  balance  unexpended $55,605.16 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 
improvement 22, 605. 16 


July  1, 1908,  balance  unexpended 33, 000. 00 

PBOJECT  OF  1899  FOB  30-FOOT  CHANNEL  THBOUGH   BBOAD   SOUND. 

July  1,  1907,  balance  unexpended $69,800.00 

July  1, 1908,  balance  unexpended 69,800.00 

PBOJECT  OF  1902  FOB  35-FOOT  CHANNEL. 

July  1, 1907,  balance  unexpended $2, 059,  711. 11 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 
improvement 676, 940. 09 


July  1,  1908,  balance  unexpended 1,382,771.02 

July  1,  1908,  outstanding  liabilities 318, 270. 43 


July  1,  1908,  balance  available .. 1,064,500.59 


July  1, 1908,  amount  covered  by  uncompleted  contracts 3, 407, 808. 35 

Amount  (estimated)  required  for  completion  ef  existing  project 3, 894, 000. 00 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 1,400,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act 
of  June  4,  1897. 
(See  Appendix  B  10.) 

11.  Dorchester  Bay  and  Neponset  River^  Massachusetts. — Dorches- 
ter Bay  is  at  the  mouth  of  Neponset  River,  in  Boston  Harbor.  The 
present  controlling  depth  at  mean  low  water  in  the  bay  up  to  Commer- 
cial Point,  at  the  mouth  of  the  river,  is  13  feet ;  thence  up  the  river  to 
the  highway  bridge  at  Neponset,  1^  miles  above  its  mouth,  it  is  8  feet, 
and  from  said  bridge  up  to  Milton  Mills,  4  miles  above  its  mouth  and 
at  the  head  of  navigation,  it  is  3^  feet. 

The  original  project,  which  is  also  the  existing  project,  adopted  by 
the  act  of  March  2,  1907,  is  to  obtain  by  dredging  a  channel  175  feet 
wide  and  18  feet  deep  at  mean  low  water  through  Dorchester  Bay 
and  the  mouth  of  the  river  to  Commercial  Point ;  and  100  feet  wide 
and  15  feet  deep  at  mean  low  water  in  Neponset  River  from  Com- 
mercial Point  to  the  Neponset  highway  bridge;  estimated  to  cost 
$125,233.34. 

The  act  of  March  2,  1907,  appropriated  the  full  amount  of  the 
estimate,  with  the  proviso : 

That  no  part  of  tills  sum  sliall  be  expended  untU  tlie  Secretary  of  War  shall 
have  received  satisfactory  assurance  that  the  Improvement  of  that  portion  of  the 
Neponset  River  descrll)ed  In  said  House  document  [No.  83,  59th  Cong.,  second 
session  1,  which  lies  above  the  project  herein  adopted,  shall  be  made  and  here- 
after maintained  by  the  State  of  Massachusetts  or  other  agency  without  expense 
to  the  Government  of  the  United  States. 

The  improvement  contemplated  under  this  proviso  is  to  secure  a 
channel  6  feet  deep  from  Neponset  highway  bridge  to  Milton  Mills, 
100  feet  wide  between  the  said  bridge  and  the  Granite  bridge,  75  feet 
wide  thence  to  Godfrey's  wharf,  and  thence  50  feet  wide  for  a  farther 
distance  of  250  feet. 
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The  legislature  of  Massachusetts  by  the  following  resolves,  approved 
by  the  governor  June  24,  1007,  and  Mareh  5,  lOOS.  respectively,  has 
given  assurance  satisfactory  to* the  Secretary  of  War  that  the  im- 
jn-ovement  of  the  river  above  Neponset  bridge  will  be  made  and  here- 
after maintained  by  the  State  of  Massachusetts: 

That  there  be  allowed  and  paid  out  of  the  tn»nsnry  of  the  Coiniuonwealtli  n 
Piim  not  exceeding  thirty-four  thousand  two  huntlred  and  sevcMity  doUars  and 
forty-four  cents  to  be  exiKMided  under  the  direction  of  the  liart>or  and  land 
commissioners  in  the  iniprovemont  of  tliat  part  of  the  NeiK>nRet  River  which 
lit^s  above  the  Neimnset  highway  bridge:  Prori(1e*i,  hoirrrrr.  That  no  part  of 
siiid  amount  shall  be  so  exi)ende<l  until  the  United  States  shall  have  completed 
the  improvement  of  Dorchester  Bay  and  the  Neponset  River  to  a  point  at  the 
aforesaid  Neponset  highway  bri<lge. 

That  the  conditions  set  forth  in  the  act  of  Congress  known  as  the  river  and 
hnrbor  act  approve<l  March  second,  ninettHMi  hun«lred  and  seven,  which  requires 
that  no  part  of  the  sum  appropriated  by  Congress  by  said  act  shall  l»e  exi^ended 
nntil  the  Secretary  of  War  shall  have  received  sjitisfactory  assurance  that  the 
inii)rovenient  of  a  certain  part  of  the  NeiK)nset  Kiver  above  the  improvement 
provided  for  by  the  said  act  of  Congress  shall  hereafter  be  maintained  by  tlie 
Commonwealth  of  Massachusetts  or  other  agency,  without  expense  to  the  Gov- 
ernment of  the  United  States,  are  hereby  acc(M>t<'d,  an<l  the  SjUd  <H)ndition8  shall 
bo  <»bserved  by  the  Commonwealth  in  accordance  with  the  terms  of  the  act  of 
Congress  aforesaid. 

The  amount  expended  on  this  project  to  June  80,  1008,  is  JivlO.48.  in 
payment  for  printing  specifications  and  other  office  expenses.  Dredg- 
ing is  about  to  be  commenced  under  a  contract  for  the  completion  of 
the  entire  improvement  authorized  by  Congress. 

The  maximum  draft  that  can  be  carried  at  mean  low  water  over  the 
shoalest  part  of  the  channel  to  be  improved  is  13  feet  to  Commei'cial 
Point,  and  8  feet  to  Neponset  highway  bridge.  The  mean  range  of 
tides  is  9.6  feet. 

During  the  calendar  year  1000  the  total  commerce  of  the  bay  and 
river  was  334,020  tons,  and  in  1907,  340,704  tons,  of  which  04,384  tons 
was  carried  to  Milton  above  the  limits  of  the  improvement  under- 
taken by  the  United  States. 

The  purpose  of  the  improvement  is  to  permit  the  delivery  at  the 
localities  concerned  of  freight,  principally  coal,  at  the  lowest  freight 
rates,  by  providing  a  depth  of  water  necessaiy  to  accommodate  ocean- 
going barges. 

The  head  of  navigation  is  at  Milton  Mills,  to  which  point  4  miles 
above  the  mouth  of  the  river  the  stream  is  navigable  in  fact. 

The  project  for  the  improvement  of  the  bay  and  river,  with  i\*i>ort 
and  map  of  survey,  is  published  in  House  Document  No.  S3,  Fifty- 
ninth  Congress,  second  session.  The  report  of  an  examination  of  this 
rivei-  made  in  1802  is  printed  in  the  Annual  Rej)()rt  of  the  Chief  of 
Engineers  for  1803,  page  800:  and  the  report  of  an  examination  and 
survey  in  1807,  in  the  Annual  Report  for  1807.  page  87(>. 

July  1,  1907,  balance  uiiexpondod :?1  i."*,  233. 00 

Juno  30,  1008,  auiount  expended  durlnj?  fiscal  yoar  for  works  of 

iniprovonient 40. 4S 

July  1,  lOOS,  balance  uncxiH^ndod _.      _.    125.192.52 

July  1,  1008,  amount  covorcd  by  uncompleted  contracts 77.  350. 00 

(Se<?  Api)endix  B  11.) 

12.  Weymouth  Rirei\  Massach nseftx, —  [a)  Wvym o ufh  Fore  liiver.-^^ 
In  its  original  condition  the  channel  had  a  depth  of  18  feet  at  mean 
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low  water  with  a  least  width  of  300  feet  up  to  a  point  about  1  mile 
below  Weymouth  Fore  River  bridge,  at  Quincy  I^oint,  the  18-foot 
chamiel  extending  3,400  feet  above  that  point,  out  too  tortuous  for 
safe  navigation  of  large  vessels.  In  the  remaining  1,800  feet  to  the 
bridge  the  channel,  when  surveyed,  was  150  feet  wide  and  13  feet  deep 
at  mean  low  water,  but,  before  the^  adoption  of  the  project,  had  been 
increased  without  expense  to  the  United  States  to  the  width  of  200 
feet  and  depth  of  15  feet  at  mean  low  water.  Above  the  bridge  the 
channel  was  12  feet  deep  at  mean  low  water  for  a  distance  of  2,200 
feet,  6  feet  deep  with  a  practicable  width  a  distance  of  4,000  feet 
farther,  and  3  feet  deep  a  distance  of  7,000  feet  farther;  but  the  chan- 
nel was  too  narrow  to  be  practicable. 

The  original  project,  adopted  by  the  act  of  September  19, 1890,  was 
to  obtain  m  Wejrmouth  Fore  River  for  a  distance  of  7,000  feet  below 
the  head  of  navigation  a  channel  with  the  uniform  depth  of  6  feet 
at  mean  low  water  with  the  width  of  100  feet  to  near  Weymouth 
Landing,  80  feet  thence  to  Braintree  Bridge,  and  50  feet  thence  950 
feet  above  that  bridge,  at  an  estimated  cost  of  $40,000.  The  amount 
exi)ended  under  that  project  was  $42,750  (including  $2,750  for 
maintenance) ,  with  which,  except  for  four  small  ledges  uncovered  by 
dredging,  there  was  dredged  and  maintained  to  1906  a  channel  of  the 
full  projected  dimensions,  the  future  maintenance  of  which  devolves 
upon  the  State  of  Massachusetts  under  acts  of  Congress  and  the  legis- 
lature of  Massachusetts,  printed  on  pages  824  and  825  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1905. 

The  existing  project,  adopted  by  the  act  of  March  3, 1905,  embraces 
only  that  portion  of  the  river  extending  from  its  mouth  in  Hingham 
Bay  about  3^  miles  up  to  Weymouth  Fore  River  bridge  at  Quincy 
Pomt,  and  is  to  dredge  a  channel  about  1  mile  long,  300  feet  wide,  and 
18  feet  deep  up  to  that  bridge,  at  an  estimated  cost  of  $57,500. 

The  amount  expended  on  this  project  is  $53,034.20,  all  for  improve- 
ment, with  which  the  authorized  channel  has  been  completed. 

The  maximum  draft  that  can  be  carried  through  the  portion  of 
the  river  embraced  in  this  improvement  is  18  feet  at  mean  Tow  water. 
The  mean  range  of  tides  is  9.5  feet. 

The  head  of  navigation  is  2.7  miles  above  this  improvement  at  East 
Braintree,  to  which  latter  point  the  navigable  length  of  Weymouth 
River  from  its  mouth  is  6.2  miles. 

The  freight  carried  on  the  river  amounted  in  1904  to  95,843  tons, 
and  in  1907  to  170,551  tons,  of  which  more  than  87  per  cent  was  coal. 
The  increased  depth  obtained  is  of  importance  chiefly  to  the  Fore 
River  Ship  Buildmg  Company,  which  builds  at  its  extensive  plant  at 
Quincy  Point  large  passenger  and  freight  steamers,  cruisers,  and 
battle  ships  up  to  20,000  tons.  This  company  states  that  while  no 
direct  reduction  in  freight  rates  has  been  realized,  the  improved  chan- 
nel has  proven  of  greater  value  and  benefit  in  permitting  the  entrance 
of  larger  barges  loaded  with  coal  and  lumber  and  the  passage  of 
vessels  of  greater  draft  between  the  harbor  and  the  shipyards  on  the 
river. 

The  original  project  of  improvement  (above  Weymouth  Fore 
River  bridge)  is  printed  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1800,  page  522.  A  report  of  the  survey  of  the  river  (below 
Weymouth  Fore  River  bridge)  is  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1904,  pages  891-898. 
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July  1,  1907,  balance  unexpended $0,018.10 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement      1, 547. 30 


July  1, 1908,  balance  unexpended 4,466. 80 

July  1, 1908,  outstanding  liabiUties 1, 700. 00 


July  1,  1908,  balance  avaUable 2, 705. 80 

(b)  Weymouth  Back  River. — In  its  oriffinal  condition  Weymouth 
Back  River  had  a  practicable  channel  not  Jess  than  200  feet  wide  and 
not  less  than  12  feet  deep  at  mean  low  water  from  its  confluence  with 
Weymouth  Fore  River,  8,000  feet  to  the  wharf  of  the  American 
Agricultural  Chemical  Company,  except  on  its  bar,  400  feet  across, 
one-fourth  of  a  mile  above  its  mouth,  where  the  depth  was  11  feet, 
and  except  the  2,000  feet  next  below  that  wharf,  where  the  depth 
graduall}^  shoaled  from  12  feet  to  6  feet  at  mean  low  water. 

The  original  project  adopted  by  a  proviso  in  the  act  of  August  18, 
1894,  which  is  also  the  existing  project,  is  to  dredge  in  Weymouth 
Back  River  a  channel  12  feet  deep  at  mean  low  water  200  feet  wide 
through  the  bar  and  to  extend  the  channel  12  feet  deep  at  mean  low 
water  and  200  feet  wide  2,200  feet  to  the  wharf  of  the  Ainerican  Agri- 
cultural Chemical  Company,  at  an  estimated  cost  of  $22,000. 

The  amount  expended  on  this  project  is  $22,000  (including 
$1,521.32  for  maintenance),  with  which  the  channel  has  been  dredged 
to  the  dimensions  authorized  by  the  project.  After  the  completion  of 
the  improvement,  by  the  application  of  the  remaining  funds  in  main- 
tenance during  the  past  nscal  year  the  full  depth  of  channel  pre- 
viously dredged  was  restored  with  the  width  of  176  feet  through  the 
bar  near  the  mouth  of  the  river  and  180  feet  thence  to  the  head  of 
the  improvement.  The  present  deficiency  in  width  is  due  to  deteriora- 
tion of  the  portion  of  the  channel  dredged  in  1897,  and  the  amount 
estimated  as  a  profitable  expenditure  for  the  fiscal  year  ending  June 
30,  1910,  will  be  applied  to  restoring  the  full  width  of  the  improved 
channel. 

The  maximum  draft  that  can  be  carried  at  mean  low  water  over  the 
shoalest  part  of  the  locality  under  improvement  is  12  feet.  The  mean 
range  of  tides  is  9.4  feet- 

The  head  of  navigation  is  about  4  miles  above  the  bar  at  the  mouth 
of  the  river,  and  about  3  miles  above  the  wharf  of  the  Chemical  Com- 
pany, which  is  the  upper  limit  of  the  improvement. 

The  commerce  benefited  by  the  improvement  comprised,  in  1906, 
130,500  tons,  and  in  1907  169,756  tons,  of  which  about  seven-eighths 
was  raw  and  manufactured  fertilizer  products. 

A  report  of  the  survey  of  Weymouth  Back  River  is  printed  in  the 
Annual  Report  of  the  (jhief  of  Engineers  for  1891,  page  688. 

July  1,  1907,  balance  unexpended $10, 142. 12 

June  30,  1908,  amount  expended  during  fiscal  year: 

For  works  of  Improvement $8, 65 

For  maintenance  of  Improvement 1, 52l7 

142.12 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  i 

1910,  for  maintenance  of  improvement 1      5^  000^ 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of        * 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899.  ^ 
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CONSOLIDATED. 

July  1,  1907,  balance  unexpended $16,165.22 

June  80,  1908,  amount  expended  during  fiscal  year : 

For  works  of  improvement $10,168.10 

For  maintenance  of  improvement 1, 521. 32 

11,689.42 


July  1, 1908,  balance  unexpended 4, 465. 80 

July  1, 1908,  outstanding  liabilities 1,  700. 00 


July  1,  1908,  balance  available 2, 705. 80 


'Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1910,  for  maintenance  of  improvemeut,  in  addition  to  the  balance 
unexpended  July  1,  1908 <>5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  B  12.) 

IS,  Bingham  Harbor^  Massachusetts. — In  its  original  condition  the 
channel  leading  to  Hingham,  south  of  Kagged  and  Sailor  islands,  was 
very  narrow  and  crooked  and  obstructed  by  sunken  rocks  and  shoals, 
over  which  the  least  depth  was  4  feet  at  mean  low  water,  while  the 
available  width  of  channel  was  but  30  feet. 

The  original  project,  adopted  by  the  act  of  March  3,  1875,  was  to 
widen  and  deepen  the  natural  channel  by  dredging  and  blasting  to 
the  width  of  100  feet  and  depth  of  8  feet  at  mean  low  water  from 
deep  water  near  the  head  of  the  harbor  to  the  steamboat  wharf,  a 
distance  of  about  2,500  feet,  at  an  estimated  cost  of  $11,000.  This 
improvement  was  completed  in  1884,  with  the  expenditure  of 
$9,316.58,  all  for  improvement,  allotted  from  the  appropriation  for 
improving  harbor  at  Boston,  Mass. 

The  existing  project,  adopted  by  the  act  of  August  5,  1886,  and 
completed  in  1893,  is  to  deepen  the  improved  channel  100  feet  wide 
to  10  feet  at  mean  low  water  and  remove  a  mid-channel  ledge,  in  the 
lower  channel  between  Chandlers  and  Ragged  islands,  at  an  estimated 
cost  of  $18^750.  By  the  act  of  March  2,  1907,  without  previous  esti- 
mate, $10,000  was  appropriated  for  redredging  the  channel. 

In  accordance  with  the  desire  of  local  commercial  interests,  active 
steps  toward  the  application  of  this  appropriation  have  been  sus- 
pended awaiting  action  by  Congress  to  make  the  funds  available  for 
extension  instead  of  maintenance  of  channel. 

To  June  30,  1908,  $19,327.72  (including  $327.72  for  maintenance) 
has  been  expended  under  the  existing  project. 

The  maximum  draft  that  can  be  carried  June  30,  1908,  over  the 
shoalest  part  of  the  locality  under  improvement  is  8i  feet  at  mean 
low  water.    The  mean  range  of  tides  is  9.5  feet. 

The  commerce  benefited  bv  the  improvement  consists  of  coal  and 
building  materials,  of  which  1G,313  tons  was  received  during  the 
calendar  year  1907,  slightly  more  than  the  freight  reported  received 
in  1883;  but  the  line  of  Boston  passenger  steamers  which  at  the  time 
the  improvpment  was  made  landed  at  the  pier  at  the  head  of  the 
improved  channel  has  long  since  been  discontinued. 

•  For  Weymouth  Back  River* 
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The  original  project,  with  survey  of  the  harbor,  is  in  the  Annual 
Eeport,  Chief  or  Engineers,  for  1875,  Part  2,  page  417.  A  report  of 
the  survey  upon  which  the  present  project  is  based  is  in  the  Annual 
Eeport  for  1885,  page  555,  and  a  map  of  the  harbor  in  the  report  for 
1888,  page  456. 

July  1,  1907,  balance  unexpended 18,680.98 

June  30,  li>OS,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 8. 70 

July  1,  1908,  balance  unexi)ended 9,672.28 

(See  Appendix  B  13.) 

H.  Harbor  at  Scituate.  Mass. — In  its  original  condition  the  depth 
on  the  bar  was  about  2.5  leet  at  mean  low  water,  and  the  entrance  was 
obstructed  by  many  sunken  bowlders;  of  the  low-water  area  of  about 
57  acres,  6  acres  had  a  depth  of  at  least  3  feet  at  mean  low  water,  and 
there  was  little  protection  against  the  sea. 

The  original  project  seems  to  have  been  to  protect  th«  beach  between 
Cedar  Point  and  the  mainland  on  the  northerly  side  of  the  entrance 
to  the  harbor,  upon  which,  prior  to  operations  under  the  existing 
project  (in  1829  to  1852),  $1,090.98  was  expended  in  building  450 
linear  feet  of  brush  and  stone  bulkhead  and  385  linear  feet  of  stone 
apron  10  feet  wide. 

The  existing  project,  adopted  by  the  act  of  June  14, 1880,  is  to  build, 
of  rubblestone,  a  north  breakwater  800  feet  and  a  south  breakwater 
730  feet  long,  to  dredge  an  anchorage  basin  of  30  acres  and  an  en- 
trance channel  2,700  feet  long  and  300  feet  wide,  with  depths  at  mean 
low  water  of  15  feet  at  the  entrance,  12  to  15  feet  between  the  break- 
waters, 12  feet  immediately  back  of  the  south  breakwater,  10  feet  in 
the  anchorage  basin,  and  3  feet  in  the  channel  to  the  wharves,  at  an 
estimated  cost  of  $100,000  for  the  breakwaters  and  of  $190,000  for  the 
dredging;  total,  $290,000. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1908,  there  had 
been  expended  on  the  work  under  the  existing  project  $103,500.  Of 
this  amount  about  $56,000  was  expended  for  dredging,  including 
about  $9,500  expended  from  1899  to  1901  in  maintenance  of  the 
dredged  channel.  The  amount  previously  expended  for  maintenance 
is  not  ascertainable. 

With  that  expenditure  all  known  bowlders  obstructing  the  entrance 
to  the  harbor  have  been  removed ;  the  anchorage  basin,  350  feet  by  400 
feet,  has  been  dredged  7  feet  at  mean  low  water,  and  the  channel  from 
the  sea  to  the  basin  has  been  dredged  7  feet  deep,  100  feet  wide,  and 
1,600  feet  long;  the  channel,  2,150  feet  long  from  the  anchorage  basin 
to  the  town  wharves,  has  been  dredged  3  feet  at  mean  low  water  at 
least  100  feet  wide;  and  720  linear  leet  of  the  north  breakwater  and 
450  linear  feet  of  the  south  breakwater  have  been  built. 

Fifty  per  cent  of  breakwater  construction  and  21  per  cent  of  the 
dredging  authorized  have  been  completed. 

Through  deterioration  of  the  dredged  channel,  as  reported  by  local 
interests,  the  channel  depth  has  been  reduced  to  less  thaai  2  leet  at 
mean  low  water.    The  mean  ran^e  of  tides  is  9.8  feet. 

The  commerce  benefited  by  this  improvement  consists  of  coal  and 
building  materials,  of  which  about  15,000  tons  was  carried  in  1902 


BIVEB  AND  HABBOB  IMPROVEMENTS.  69 

and  8,087  tons  in  1907.  In  1883,  prior  to  any  dredging  by  the  United 
States,  the  value  of  the  annual  commerce  was  reported  to  be  $677,837, 
which  had  in  1907  declined  to  less  than  one-tenth  of  that  sum. 

In  pursuance  of  a  resolution  of  the  Committee  on  Rivers  and  Har- 
bors of  the  House  of  Representatives,  the  Board  of  Engineers  for 
Rivers  and  Harbors  in  1903  considered  the  project  for  this  work,  and 
in  its  report,  published  in  the  Annual  Report  of  the  Chief  of  En- 
^neers  tor  that  year,  pages  777-780,  concurred  in  the  opinion  of  the 
aistrict  officer  that  this  place  is  not  worthy  of  further  miprovement 
as  a  harbor  of  refuge,  but  in  order  to  realize  the  greatest  advantage 
from  work  already  done,  recommended  the  discontinuance  of  the 
present  project  for  the  improvement  of  Scituate  Harbor  and  the  adop- 
tion of  a  project  for  obtaining  a  channel  6  feet  deep  at  mean  low 
water  and  100  feet  wide  from  the  entrance  to  the  docks,  at  the  cost  of 
$18,000. 

No  appropriations  have  been  made  for  this  work  for  nine  years 
past,  and  the  district  officer  has  reported  that,  by  reason  of  the  diminu- 
tion in  water-borne  commerce,  and  the  scarcity  of  light-draft  vessels 
suitable  for  the  authorized  depth,  the  public  benefits  to  be  anticipated 
are  entirely  disproportionate  to  the  cost  of  completing  the  improve- 
ment and  the  excessive  cost  of  maintaining  it.  For  these  reasons  no 
farther  estimate  for  the  improvement  of  the  harbor  is  submitted. 

The  existing  project,  as  reported  by  a  Board  of  Engineers  Septem- 
ber 18, 188(h  with  map  of  the  harbor,  is  published  in  Annual  Report 
of  the  Chiei  of  Engineers  for  1881,  page  523. 

Amount  (estimated)  required  for  completion  of  existing  project..  $186,500.00 
(See  Appendix  B  14.) 

16.  Harbor  at  Duxbury^  Mass. — ^This  harbor  has  two  channels 
leading  from  deep  water  in  the  "  Cow  Yard  "  in  Plymouth  Harbor. 
The  elderly  channel  to  the  east  of  Captains  Hill  is  in  Duxbury  Bay, 
an  extensive  area  of  sandy  shoals  separated  from  the  ocean  by  Dux- 
bury  Beach,  a  slender  beach  about  4^  miles  in  length;  the  westerly 
channel,  known  as  the  Miles  channel,  leads  into  Kingston  Bay,  west 
of  Captains  Hill. 

In  its  original  condition  the  easterly  channel  had  a  practicable 
width  with  a  depth  of  6  feet  at  mean  low  water  to  a  point  2,600  feet 
firom  the  wharf  at  Duxbury,  in  Duxbury  Bay,  and  the  Miles  channel 
a  depth  of  8  feet  at  mean  low  water  and  a  practicable  width  to  a  point 
2400  feet  from  the  wharf  at  Duxbury,  in  Kingston  Bay. 

The  original  projects  appear  to  have  been — 

1.  For  the  protection  or  the  beach,  authorized  by  the  act  of  July  4, 
1886,  by  building  groins  of  stakes  and  brush. 

S.  For  the  improvement  of  the  channel,  authorized  by  the  act  of 
June  10,  1872,  to  extend  the  Miles  channel  by  dredging  to  the  depth 
of  8  feet  and  width  of  200  feet  for  a  distance  of  2,300  feet  up  to  a 
point  200  feet  above  the  wharf  at  Duxbury,  in  Kingston  Bay. 

On  these  projects  there  was  expended  prior  to  operations  under 
existing  project  $25,000,  with  which  some  protection  was  given  to 
Dnxbury  Beach,  and  the  Miles  channel  was  extended  the  aforesaid 
diirtanct  with  the  aforesaid  depth  and  width. 
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The  existing  project,  approved  by  the  Secretary  of  War  August 
12,  1899  (a  modification  of  a  project  submitted  November  28,  1887), 
is  to  dredge  a  channel  6  feet  deep  at  mean  low  water  60  feet  wide, 
increasing  to  100  feet  on  the  curve,  from  the  southerly  wharf  at  Dux- 
bury,  in  Duxbury  Bav,  3,600  feet  to  the  head  of  the  easterly  channel, 
at  an  estimated  cost  (as  increased  in  1899)  of  $17,820. 

To  the  close  of  the  fiscal  year  ending  June  30, 1908,  there  had  been 
expended  under  the  existing  project  $12,000,  all  for  improvement. 
With  this  expenditure  the  easterly  channel  has  been  extended  with 
the  depth  of  6  feet  the  entire  distance  of  3,600  feet  to  the  wharf,  with 
a  width  of  80  feet  at  the  wharf,  60  feet  at  the  turn,  and  40  feet  else- 
where.   The  project  is  81  per  cent  completed. 

No  survey  has  been  made  to  determine  the  extent  of  the  deteriora- 
tion of  the  channel,  but  periodical  reports  from  the  only  firm  receiv- 
ing water-borne  freight  show  a  gradual  shoaling  in  the  upper  part  of 
the  channel  until  at  the  present  time  the  maximum  continuous  depth 
at  mean  low  water  is  but  1  foot.    The  mean  range  of  tides  is  9.8  feet. 

In  1907  the  commerce  of  the  harbor,  exclusive  of  fishing  boats,  con- 
sisted of  2,496  tons  of  coal  and  lumber,  received  for  local  consump- 
tion, the  average  receipts  for  the  past  five  years  being  2,329  tons. 
Although  the  depth  of  channel  obtamed  in  1900  was  suflScient  to  per- 
mit the  passage  of  medium  draft  vessels  engaged  in  the  coal  and  lum- 
ber trade,  no  appreciable  increase  in  water  traffic  occurred,  and  in 
view  of  the  increasing  difficulty  of  chartering  vessels  of  suitable  draft 
none  is  to  be  expected.  It  is  the  opinion  of  tne  district  officer  that  the 
commerce  involved  is  not  of  sufficient  magnitude  to  justify  the  United 
States  in  undertaking  the  restoration  of  the  channel  or  increasing  the 
width  as  originally  projected. 

The  project  for  beach  protection,  adopted  in  1836,  is  in  the  Annual 
Report  of  the  Chief  of  En^neers  for  1806,  Part  2,  page  36. 

The  ori^nal  project  for  improving  the  harbor  is  m  Annual  Beport 
of  the  Chief  of  En^neers  for  1872,  pages  947  and  964. 

The  existing  project  (without  modifications  approved  August  IS, 
1899)  is  in  Annual  Report  of  the  Chief  of  Engineers  for  1888,  pace 
473,  together  with  maps  of  the  harbor.    No  map  or  description  of  tne 
channel  as  modified  under  the  project  of  1899  has  been  published. 
Amount  (estimated)  required  for  completion  of  existing  project |5,S20l00 

(See  Appendix  B  15.) 

16.  Harbors  of  Plymouth  and  Provincetown^  Mass. — (a)  Harbor 
at  Plymouth. — In  the  original  condition  of  the  harbor  the  channd 
and  low-water  line  were  about  2,500  feet  from  the  wharf  at  Ply- 
mouth. Long  Beach,  between  the  harbor  and  the  ocean,  was,  for  tne 
most  part,  low  and  narrow,  and  liable  to  inroads  by  the  sea  that  would 
injure  or  destroy  the  harbor. 

All  projects  and  expenditures  prior  to  1875  appear  to  have  been  for 
the  construction  of  works  for  the  preservation  of  the  beach. 

The  original  project  for  the  improvement  of  the  channel,  adopted 
by  the  act  of  March  3,  1875,  was  to  dredge  a  channel,  100  feet  wide 
and  G  feet  deep  at  mean  low  water,  through  the  flats  from  the  channel 
in  the  inner  harbor  to  Long  Wharf  in  Plymouth,  at  an  estimated  cost 
of  $28,000. 
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Prior  to  operations  under  the  existing  project,  $198,859.22  had  been 
expended  in  preserving  Lon^  Beach  and  in  dred^ng  under  the  proj- 
ect of  March  3, 1875,  as  modified,  which  resulted  in  obtaining  a  chan- 
nel 150  feet  wide  and  9  feet  deep  and  a  basin  directly  in  front  of  the 
town  wharves  866  feet  long,  150  feet  wide,  and  9  feet  deep.  Of  this 
amount  $60,727.52  was  expended  for  maintenance. 

The  existing  project  for  the  protection  of  the  beach,  adopted  by  the 
act  of  March  3,  1899.  is  to  strengthen  the  sections  of  beacn  damaged 
by  the  great  storm  ot  November,  1898,  and  to  restore  Eel  River  to  its 
former  course,  discharging  into  the  head  of  the  harbor,  from  its 
course  into  the  sea,  to  which  it  was  changed  by  the  storm.  The  esti- 
mated cost  was  $95,700. 

The  amount  expended  on  the  work  of  improvement  under  the  ex- 
isting project  to  tne  close  of  the  fiscal  year  ending  June  30,  1908,  is 
$78,437.28,  with  which  11,843  linear  feet  of  rubblestone  dike  was  built 
on  Long  Beach,  which  has  resulted  in  strengthening  the  beach  by  the 
accretion  of  a  large  volume  of  sand  and  beach  shingle;  Eel  River  was 
restored  to  its  former  course,  and  536  linear  feet  of  stone  dike  was 
built  to  prevent  the  river  from  being  again  turned  into  the  sea.  In 
addition  to  the  aforesaid  amount  expended  under  the  present  project, 
$8,954.42  has  been  expended  for  maintenance  in  redredging  the  turn- 
ing basin,  which  had  been  dredged  at  the  wharves  under  the  project 
of  March  8,  1875. 

By  wav  of  refundment,  $4,530.12  was  collected  as  damages  from  the 
surety  of  a  failing  contractor. 

In  the  report  of  January  20, 1899,  submitting  the  project  with  esti- 
mate of  cost,  it  was  said : 

The  following  estimate  for  this  work  should  be  considered  approximate  only, 
for  the  reason  that  further  changes  are  likely  to  occur  before  the  work  can  be 
accompIlBhed,  which  changes  may  materially  increase  or  diminish  the  amount  of 
work  necessary  to  restore  the  boach  to  a  safe  condition. 

The  accretion  of  the  beach  before  the  stone  dike  was  built  materi- 
ally diminished  the  cross  section  of  a  considerable  part  of  it,  and  per- 
mitted its  extension  to  protect  other  places  where  further  erosion  has 
occurred. 

It  is  proposed  to  apply  the  available  balance  to  repairing  the  riprap 
dike  on  the  beach. 

TTie  commerce  consists  chiefly  of  coal  and  lumber,  of  which  33^64 
tons  was  received  in  190C  and  40,615  in  1907. 

It  is  reported  by  the  harbor  master  at  Plymouth  that  the  improve- 
ment of  tnis  local it}r  by  the  United  States  has  effected  a  saving  of  60 
cents  per  ton  in  freight  rates. 

The  maximum  draft  that  can  be  carried,  June  30, 1908,  at  mean  low 
water,  over  the  shoalest  part  of  the  locality  under  improvement  is  7.5 
feet    The  mean  range  of  tides  is  10.1  feet. 

The  original  project  for  dredging  is  published  in  the  Annual  Re- 
port of  ^e  Chief  of  Engineers  for  1874,  Part  2,  page  348.  The 
project  of  1899  is  printed  m  the  report  for  that  year,  page  1089.  A 
map  of  the  dredged  channel  and  basin  is  printccl  in  the  Annual  Re- 
port of  the  Chief  of  Engineers  for  1888,  page  460. 

July  1, 1907,  balance  unexpended $8, 270. 04 

jQljr  1, 1W8,  tmlance  i]nexi)ended 8, 270. 04 

Ammmt  (estboated)  required  for  completion  of  existing  project ^A^l^!^.^^ 
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(6)  Harbor  at  Provincetown^  Mass. — ^This  is  an  important  harbor 
of  refuge  in  the  bight  at  the  extremity  of  Cape  Cod. 

In  its  original  condition  the  width  and  depth  of  its  entrance  and 
the  depth  of  its  anchorage  were  ample  for  the  largest  vessels,  but 
actual  or  threatened  inroads  by  the  sea  across  the  low  and  narrow 
part  of  the  cape  east  of  the  town,  and  at  intervals  along  about  1-1 
miles  of  the  narrow  beach  southwest  of  the  town,  were  a  serious 
menace  to  the  harbor. 

The  original  project,  adopted  by  the  act  of  May  20, 1826,  was  "  for 
the  preservation  of  the  point  of  land  forming  Provincetown  Harbor." 

The  project  from  1826  continuously  to  this  date  has  been,  by  build- 
ing dikes  and  groins  and  by  other  sand-catching  devices,  to  arrest  the 
erosion  and  promote  the  accretion  of  the  barrier  of  beach  and  sand 
dunes  which  protects  and  preserves  the  harbor. 

The  amount  expended  to  June  30,  1908,  is  $218,661.81,  all  applied 
to  improvement. 

Tlie  preservation  of  the  harbor,  whose  importance  as  a  harbor  of 
refuge  requires  no  elaboration,  de{>ends  upon  the  maintenance  of  the 
barrier  from  Abel  Hill  to  Long  Point  as  a  protection  against  westerly 
and  southwesterly  seas.  Since  the  commencement  of  the  improvement 
it  has  been  sought  to  maintain  this  barrier  by  means  of  timber  struc- 
tures of  temporary  character,  designed  to  catch  and  hold  the  sand 
moved  by  the  sea  and  wind.  Although  in  the  vicinity  of  and  below 
Wood  End  they  have  been  partially  successful  in  accimiulating  sand 
moved  by  the  wind,  for  the  greater  part  of  the  distance  between  Abel 
Hill  and  Wood  End  they  have  failed  in  the  long  run  to  accomplish 
their  purpose,  and  now  for  a  considerable  part  of  this  distance  uiere 
exists  between  the  ocean  and  the  harbor  only  a  light,  sand-filled. 
wooden  bulkhead,  built  on  the  beach  whose  crest  is  below  the  level  or 
spring  tides.  The  failure  of  these  works  may  be  attributed  to  ab^nce 
of  any  great  quantity  of  wind-driven  sand,  and  to  the  inability  of 
light  timber  structures  to  withstand  the  inroads  of  the  sea.  As  a 
result  of  storms  of  the  past  winter,  a  portion  of  the  beach  is  now  in 
such  a  condition  that  temporary  expedients  can  not  be  relied  upon  or 
expected  to  hold  it  through  another  winter  of  average  westerly  storms. 
For  the  security  of  the  harbor  a  rubblestone  dike  is  required  across 
House  Point  Island  flats  from  the  vicinity  of  Stevens  Point  to  a 
point  northeasterly  from  Wood  End  Light,  as  shown  in  a  general 
wny  on  the  map  at  page  576  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1886,  estimated  to  cost  $135,000,  and  to  this  purpose 
the  appropriation  asked  for  will  be  applied.  It  is  recommended  that 
provision  for  the  entire  work  be  made  at  one  time,  either  by  a  single 
appropriation  or  by  the  continuing-contract  system. 

The  maximum  draft  that  can  be  carried  to  the  anchorage  is  ample 
for  the  largest  vessels. 

The  balance  available  will  be  applied  to  works  of  protection  for 
preserving  and  strengthening  the  beach  that  preserves  the  harbor. 

A  description  and  plan  of  works  are  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1876,  1879,  1886,  and  1897,  pages  181,  278, 
574,  and  878,  respectively. 

The  commerce  of  this  port  is  a  small  factor  in  this  improvement 
compared  with  the  preservation  of  this  very  excellent  and  important 
harbor  of  refuge. 
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July  1,  1907,  balance  unexpended |10, 428. 60 

June  80,  1908,  amount  expended  during  fiscal  year  for  works  of  Im- 
provement       8, 261. 48 


July  1,  1908,  balance  unexpended 7,167.13 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  SO, 
1910,  for  works  of  improvement  in  addition  to  the  balance  unex- 
pended July  1,  1908 135.000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

OONBOLIDATED, 

July  1,  1907,  balance  unexpended $18,699.63 

June  80,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement       8, 201. 46 


July  1, 1908,  balance  unexpended 15, 438. 07 


Amount  (estimated)  required  for  completion  of  existing  project 20,700.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  improvement  in  addition  to  the  balance  unex- 
pended July  1,  1908 «136,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  B  16.) 

17.  Charmel  between  North  and  South  Hero  islands.  Lake  Ghamr- 
pUun^  Vermont. — By  the  original  project,  adopted  by  the  act  of  July 
4, 1886,  this  channel,  sometimes  called  the  "  Grut,"  was  deepened  by 
dredging  to  8  feet  at  mean  low  water.  The  work  was  completed  in 
1839,  at  a  total  expense  of  $21,000. 

In  1881  it  was  found  by  survey  that  the  channel,  about  1^  miles 
long,  had  an  average  de[)tn  of  10|  feet,  with  sufficient  width,  except 
that  it  was  obstructed  at  its  western  entrance  by  a  bar  through  which 
the  diannel  was  40  feet  wide  and  7  feet  deep,  and  at  its  eastern 
entrance  by  a  bar  through  which  the  channel  was  100  feet  wide  and  8 
feet  deep. 

The  existing  project,  adopted  by  the  act  of  August  11,  1888,  is  to 
obtain  a  channel  160  feet  wide  and  10  feet  deep  at  both  entrances,  at 
an  estimated  cost  of  $14,300.  The  dredging  was  done  in  1889  and 
the  diannel  reported  as  completed. 

Since  1897  it  has  been  reported  that  the  western  entrance  to  the 
passage  was  obstructed  by  a  dangerous  bowlder  in  mid-channel  and 
that  uie  channel  was  1  to  4  feet  shoal  and  26  feet  narrower  than  the 
project  prescribed.  A  survey  of  the  channel  made  in  Januarv,  1906, 
in  connection  with  the  complaint  that  the  bridge  of  the  Kutland 
Bailroad  Company  is  an  unreasonable  obstruction  to  navigation 
through  the  channel,  shows  that  the  channel  has  shoaled  to  the  depth 
of  approximately  7  feet  at  low  lake  level.  Under  an  order  of  the 
Secretary  of  War  requiring  that  company  to  alter  its  bridge  or 
restore  and  maintain  the  authorized  channel  dimensions,  the  work  of 
restoring  the  channel  is  very  nearly  completed. 

To  June  80, 1908,  the  amount  expended  under  the  existing  project 
is  $10,000,  appropriated  by  the  act  of  1888. 

•For  Provincetown  Harbor. 
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This  channel  is  the  main  water  connection  between  the  commer- 
cial channel  on  the  western  side  and  Swanton  Harbor  and  St.  Albans 
Bay  on  the  eastern  side  of  the  lake,  and  is  generally  used  by  steam 
and  sailing  vessels  plying  in  that  part  of  the  lake,  but  the  amount  of 
commerce  benefited  by  the  improvement  can  not  be  accuratelv  stated. 
Two  steamers,  carrying  freight  and  considerable  numbers  or  passen- 
gers, eacli  pass  through  this  channel  twice  daily  during  the  season  of 
navigation. 

The  existing  project,  with  report  of  survey,  is  published  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1897,  page  3299. 

18.  Harbor  at  Burlington^  Vt. — Before  improvement  there  was 
ample  depth  of  water  along  the  docks  and  wharves,  but  they  were 
witliout  protection  against  wind  and  seas  from  Lake  Champlam.  In 
the  greatest  exposure  during  the  prevalent  northwesterly  gales  the 
wind  has  a  sweep  obliquely  across  the  lake  of  about  10  nautical  miles. 

The  original  project,  adopted  by  the  act  of  July  4,  1886,  was  to 
build  a  breakwater  parallel  with  the  shore  and  about  1,000  feet  from 
the  docks  and  wharves. 

Under  the  original  and  modified  projects  the  amount  expended  for 
construction  prior  to  the  adoption  of  the  project  of  1886  was 
$601,811.07,  with  which  3,551  feet  of  breakwater  was  built. 

The  existing  project,  adopted  in  1886,  is  to  extend  the  breakwater 
1,500  feet  (500  feet  northerly  and  1,000  feet  southerly),  at  an  esti- 
mated cost  of  $150,000 ;  enlarged  in  1894  and  1902  to  embrace  repairs 
and  replacing  the  crib  superstructure  (4,157  feet)  with  one  of  stone 
or  concrete,  at  a  cost  estimated  at  $173,750,  a  total  of  $323,750. 

The  repair  of  the  superstructure  is  being  carried  on  under  continu- 
ing contract  for  which  the  full  amount  authorized  has  been  appropri- 
ated. In  the  execution  of  this  work  it  developed  that  tnrough 
deterioration  of  the  timber  cribs,  the  substructure  on  the  lake  faoe  of 
the  breakwater  for  a  distance  of  1,165  feet  is  in  a  serious  condition  as 
to  stability.  A  rubble  mound  extending  the  full  height  of  the  sub- 
structure cribs,  estimated  to  cost  $52,000,  should  be  built  without 
delay  to  support  and  protect  the  lake  face  of  the  substructure. 

Under  the  existing  project  there  was  expended  to  June  30,  1908| 
$210,507.10,  of  which  $59,738.69  was  applied  to  extending  the  break- 
water 606  feet  (364  feet  northerly  and  242  feet  southerly),  mftlrifig 
the  total  length  of  the  structure  4,157  feet  The  remainder,  $160,- 
768.41,  was  applied  to  repairs  and  completing  the  rebuilding  of  8,240 
feet  of  superstructure,  inchiding  $24,555  expended  in  repairing  por- 
tions of  the  substructure  thereunder,  the  necessity  for  wnich  repairs 
could  not  be  foreseen  until  the  old  superstructure  was  removed. 
From  sales  there  was  derived  $146.  The  extension  is  40  per  cent 
and  the  rebuilding  of  the  superstructure  78  per  cent  completed. 

The  extreme  variation  of  level  of  water  surface  is  6^  feet  and  the 
usual  variation  about  4  or  5  feet. 

Of  the  appropriation  asked  for,  $52,000  will  be  applied  to  the  con- 
struction of  a  rubble  protection  for  the  substructure  of  a  portion  of 
the  breakwater,  and  $34,555  to  rebuilding  the  superstructure  in  ac- 
cordance with  the  project  of  1902,  this  sum  being  the  cost  of  sub- 
structure or  foundation  repairs  which  had  to  be  made  prior  to  the 
erection  thereon  of  said  superstructure.  This  maintenance  work  on 
the  timber  cribs  of  the  substructure  to  the  present  time  has  required 
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the  exi>enditure  of  $24,555  from  funds  on  hand  designed  for  continu- 
ing the  rebuilding  of  the  superstructure,  and  for  like  repairs  to  sub- 
structure now  in  progress  $10,000  additional  will  be  required. 

The  commerce  amoimted  in  1904  to  107,421  tons,  and  in  1907  to 
260,669  tons,  of  which,  in  1907,  nearly  80  per  cent  was  lumber. 

A  description  of  the  existing  project  for  repairs  and  maintenance 
may  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1901,  page  1072,  and  a  description  and  history  of  the  work  in  the 
Annual  Report  for  1897,  page  8296. 

July  1,  1907,  balance  unexpended $42, 691. 18 

Receipts  from  sales 136.00 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908 16, 855. 00 


69,682.18 
June  80,  1908,  amount  expended  during  fiscal  year  fbr  maintenance 
of  improvement ^ 26, 688. 28 

July  1,  1908,  balance  unexpended 32,908.00 

July  1,  1908,  outstanding  liabilities 6,078.06 

July  1.  1908,  balance  available 26,910.06 

July  1,  1008,  amount  covered  by  uncompleted  contracts 6,019.82 

Amount  (estimated)  required  for  completion  of  existing  project <*124, 555. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80, 1910,  for  maintenance  of  Improvement  in  addition  to  the  bal- 
ance unexpended  July  1,  1908 *  86, 666. 00 

Bnbmltted  In  compliance  with  requirements  of  sundry  civil  act  of 
,    Jmie  i,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1890. 

(See  Appendix  B  17.) 

19.  Narrows  of  Lake  Ghamplain^  New  York  and  Vermont — In  its 
original  condition  the  15  miles  of  this  waterway  extending  from  the 
noraiem  terminus  of  the  Champlain  Canal,  at  Whitehall,  northerly  to 
Bonscm  Landing,  Vt,  had  a  narrow  and  tortuous  channel  not  more 
than  9^  feet  to  10  feet  deep  on  the  shoals  at  low  water. 

The  original  project,  adopted  by  the  act  of  August  6, 1886,  was  to 
obtain,  by  dredging  and  by  a  small  amount  of  rock  excavation,  a 
channel  with  a  least  width  of  150  feet  and  depth  of  12  feet  at  low 

•Amount  estimated  required  for  completion  of  existing  project: 
Improvement — Extension  of  brealLwater  000  feet  (project  of  1886) 

balance $00, 000 

Maintenance,  project  of  1002— 
Bzpendltures  for  repairs  to  substructure  or  foundation  prior  to 

rabnilding  the  superstructure 24,666 

Bequired  for  like  repairs  to  substructure,  now  in  progress 10,000 


124,555 
^Appropriation  recommended,  for  maintenance  of  improvement: 

Repairs  to  substructure  already  made,  see  preceding  note $24, 555 

Repairs  to  substructure  now  in  progress,  see  preceding  note 10, 000 

Biibbl«tone  protection  for  substructure 52, 000 

86,666 
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water  from  Whitehall  to  deep  water  below  Benson  Landing,  a  dis- 
tance of  15  miles.  On  the  original  project  (as  extended  in  1890  to 
widen  and  straighten  the  middle  reaches  of  the  channel)  the  amount 
expended  prior  to  operations  under  existing  project  was  $63^00. 

The  existing  project,  adopted  by  the  act  of  March  8,  1899,  is  to 
widen  the  channel  and  restore  it  to  the  depth  of  12  feet  at  mean  low 
water  in  five  localities;  also  to  provide  fenders  for  protecting  barees 
from  collision  with  the  rocky  banks  of  the  channel  at  Puts  rock,  uie 
Narrows,  and  Pulpit  Point,  at  an  estimated  cost  of  $22,500. 

To  June  30,  1908,  the  amount  expended  under  the  existing  project 
was  $24,015,  including  $15  for  maintenance,  with  which  the  project 
has  been  completed.  Available  funds  will  be  applied  to  maintenanoe 
of  the  improvement. 

To  June  30,  1908,  the  maximum  draft  that  can  be  carried  over  the 
shoalest  part  of  the  locality  under  improvement  is  12  feet  at  low 
water.  The  extreme  variation  of  level  of  water  surface  is  6J  feet, 
and  the  usual  variation  about  4  or  5  feet. 

From  the  foot  of  the  canal  at  Whitehall  to  the  head  of  Lake  Cham- 
plain  at  Crown  Point  the  navigable  len^  of  the  Narrows  is  87 
miles.  From  Whitehall  navigation  is  contmued  to  the  Hudson  River 
and  Erie  Canal  by  the  Champlain  Canal,  which  is  65  miles  long, 
from  the  southern  extremity  of  the  Narrows  at  Whitehall  to  TSx)y, 
N.  Y. 

The  commerce  consists  principally  of  coal,  pulp  wood,  building 
material,  and  general  merchandise,  and  amounted  m  1904  to  651,592 
tons,  and  in  1907  to  724,529  tons. 

The  original  project,  with  report  and  map  of  the  survOT  of  the 
channel,  is  published  in  the  Annual  Report  of  the  Chief  of  EWineers 
for  1885,  pages  2312  and  2315,  and  the  existing  project  in  the  Annual 
Report  for  liB97,  page  3302,  and  1898,  page  1046. 

July  1,  1907,  balance  unexpended Ht  985.00 

July  1,  1908,  balance  unexpended 4,986.00 

(See  Appendix  B  18.) 

20,  Removing  sunken  vessels  or  craft  ohstructing  or  endangering 
navigation, — (a)  Wreck  of  schooner  Phincas  II.  Gay  at  the  entrance 
to  liroad  SonmL  Boston  IJarhor^  Ma^s, — This  vessel  was  sunk  Sep- 
tember 3,  1907,  forming  a  dangerous  menace  to  navigation.  On  De- 
cember 23, 1907,  the  wreck  had  been  removed  under  contract,  at  a  cost 
of  $r)00.  to  the  required  depth  of  40  feet  at  mean  low  water,  so  that  it 
was  no  longer  a  menace  to  navigation. 

(&)  Wreck  of  schooner  Julia  A,  Decker^  in  Newbury  port  H arbor  ^ 
Mass, — This  vessel,  which  sunk  September  15, 1901,  when  reported  as 
a  dangerous  obstruction,  lay  on  the  north  or  Salisbury  Beacm  side  of 
the  cliannel  in  Newburyport  Harbor,  about  midway  between  the  shore 
end  of  the  north  jetty  and  Badger  rocks.  It  was  removed  under 
contract  and  completed  December  20, 1907,  at  a  cost  of  $750. 

{c)  Wreck  of  canal  boat  F,  W.  Avery  in  Great  Chazy  River ^  N»  F. — 
The  larger  portion  of  the  wreck  was  lodged  against  the  Coopersville 
highway  bridge  and  the  remainder  against  the  center  pier  of  the 
Delaware  and  Hudson  Eailroad  bridge.  The  work  of  removal  was 
completed  on  January  23, 1908,  under  contract  at  a  cost  of  $500. 
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(d)  Wreck  of  Mchooner  Helen  F.  Ward  in  Provincetown  Harbor^ 
Mass. — ^This  vessel  was  sunk  in  November,  1901,  approximately  325 
feet  east-southeast  from  the  beacon  on  old  Union  wharf.  The  re- 
moval of  the  wreck  was  completed  April  13,  1908,  under  informal 
agreement  at  a  cost  of  $150. 

{e)  Wreck  of  steamer  City  of  Birmingham^  in  Boston  Harbor^ 
Mass. — ^This  steamer  sunk  in  Boston  Harbor  on  November  4, 1907,  on 
the  southerly  side  of  the  27-foot  channel  and  about  1,800  feet  north- 
westerly from  Castle  Island.  Contract  for  its  removal  has  been  let 
and  work  is  in  progress  at  the  date  of  this  report. 

(See  Appendix  B  19.) 

■XAMINATIONS    AND   SURVEYS    MADE    IN    CJOMPUANCE   WTTH    BIVER   AND 
HARBOR  ACT  APPROVED  MARCH  2,   1907. 

Reports  dated  October  24, 1907,  and  March  13, 1908,  on  preliminary 
exammation  and  survejr,  respectively,  of  Lynn  Harbor^  Massachitsetts^ 
with  a  view  to  further  improvement  required  by  the  nver  and  harbor 
act  of  March  2, 1907,  were  duly  submitted  by  the  district  officer.  They 
were  reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors, 

Sursuant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
[ouse  Document  No.  948,  Sixtieth  Congress,  first  session.    A  plan 
for  improvement  at  an  estimated  cost  of  $179,000  is  presented. 

The  local  officer  was  also  charged  with  the  duty  of  making  other 
preliminary  examinations  and  surveys  provided  for  in  the  river  and 
narbor  act  of  March  2,  1907,  as  follows,  and  reports  thereon  will  be 
duly  submitted  when  received: 
1.  Plymouth  Harbor,  Massachusetts. 
9.  Cfioucester  Harbor,  Massachusetts. 

5.  Mystic  River,  Massachusetts. 

4*  Merrimac  River,  Massachusetts, 

6.  Burlington  Harbor,  ^^The  Gut,^'*  and  Harbor  at  St.  Albans,  Lake 
Champlain,  Vermont. 

IMPBOVBMENT  OF  RIVERS  AND  HARBORS  IN  THE  NEWPORT,  RHODE 

ISLAND,  DISTRICT. 

This  district  was  in  the  charge  of  Col.  J.  H.  Willard,  Corps  of 
Engineers,  to  February  28,  1908,  and  in  the  temporary  charg;e  of 
Maj.  Harry  Taylor,  Corps  of  Engineers,  since  that  date.  Division 
engineer,  Col.  John  G.  D.  ICnight,  Corps  of  En^neers. 

7.  Harbor  of  refuge  at  Nantucket,  Mass. — ^This  harbor  is  the  only 
one  between  the  harbors  of  Marthas  Vineyard  (Vineyard  Haven  and 
Edffartown)  and  Provincetown,  a  distance  of  100  miles,  except  the 
smiul  harbor  of  Hyannis,  on  the  north  side  of  Nantucket  Sound.  It 
has  considerable  area,  with  a  depth  of  water  in  excess  of  12  feet,  and 
the  object  of  the  improvement  is  to  make  it  a  harbor  of  refuge  for 
vessels  plying  between  ports  north  and  south  of  Cape  Cod.  Inci- 
dentally it  forms  a  commercial  harbor  for  the  island  of  Nantucket, 
and  it  is  the  only  one  on  the  island.  So  far  as  known  it  has  never 
been  used  to  any  extent  as  a  harbor  of  refuge. 

In  its  original  condition  the  channel  entrance  was  obstructed  by  a 
bar  L6  miles  in  width,  on  which  there  was  only  6  feet  of  water  at 
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low  tide,  the  channel  being  very  crooked  and  subject  to  changes  in 
location.  Between  1829  and  1844  an  ineffectual  attempt  was  made 
to  dredge  a  channel  through  the  bar;  $45,734.75  was  expended  prior 
to  beginning  operations  under  the  existing  project. 

The  present  project,  adopted  in  1880  and  modified  in  1886,  pro- 
vides for  the  construction  of  two  jetties,  one  on  each  side  of  the 
entrance,  and  for  dredging  when  necessary,  in  order  to  obtain  a 
channel  depth  of  from  12  to  15  feet  at  low  water.  Estimated  C06t| 
$375,000,  exclusive  of  cost  of  dredging. 

The  amount  expended  on  the  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  30.  1908,  exclusive  of  outetanding  liabilities, 
was  $387,302.44,  of  which  $7,210  was  expended  in  repairs  to  the  west 
jetty,  $6,312.90  to  the  east  jetty,  and  $50,000  in  dredging. 

About  83  per  cent  of  the  west  jetty  and  90  per  cent  of  the  east  jetty 
have  been  constructed.  A  channel  200  feet  wide  and  12  feet  deep  at 
mean  low  water  was  dredged  between  the  jetties  during  the  wortang 
season  of  1905. 

The  mean  rise  and  fall  of  the  tide  is  about  3  feet. 

During  an  unusually  severe  storm  in  December,  1896,  a  breach  was 
made  througli  the  Haulover  beach  between  the  ocean  and  the  head  of 
the  harbor.  The  beach  still  remains  open,  and  it  is  believed  that  its 
influence  has  been  to  retard  the  deepening  of  the  jetty  channel. 

The  de[)th  of  water  in  the  passage  through  the  Haulover  beach  is 
said  by  the  fishermen  using  it  to  be  somewhat  less  since  dredging  the 
jetty  channel.  It  would  be  a  benefit  to  the  jetty  channel  to  have  this 
passage  closed.  Its  closure,  however,  by  any  works  at  the  Haul- 
over  would  be  a  matter  of  very  great  expense,  but  increasing  tiie 
waterway  by  dredging  in  the  jetty  channel  will  increase  the  navi- 

fation  facilities  and  at  the  same  time  promote  the  closing  of  the 
reach  at  the  Haulover. 

A  large  portion  of  the  3,955  feet  of  the  west  jetty,  built  prior  to 
18S4,  has  been  damaged  somewhat  by  storms  and  ice  and,  having^no 
core  of  small  stone,  allows  considerable  sand  to  pass  through  it  This 
should  be  repaired  so  as  to  be  as  sand  tight  as  possible  and  raised  to 
its  original  height.  It  is  estimated  that  $30,000  will  be  required  to 
complete  the  repairs  in  addition  to  the  estimated  cost  of  the  project. 

TIic  approved  project  for  this  work  contemplates  building  two 
converging  jetties  and  the  excavation  by  dredging  of  so  mudi  of  the 
channel  as  may  not  be  deepened  by  the  tidal  scour.  The  estimate  of 
the  aj:)proved  project  was  $375,000  for  the  jetties  alone.  But  the 
hoi^dit  above  low  water  was  left  to  be  determined  by  experience,  and 
it  will  be  some  years  before  the  work  can  be  considered  as  complete. 
Owing  to  the  exposed  situation,  the  character  of  the  bottom,  ang  the 
eiVoct  of  ice,  $13,522.90  of  the  ap])ro])riati<m  for  construction  is  prop- 
erly chargeable  to  maintenance,  for  which  no  special  allotment  was 
made.  Dredging,  which  was  included  in  the  project  but  not  in  the 
estimate,  had  been  postponed  year  by  year  to  observe  the  action  of 
the  jetties,  but  $50,000  for  the  purpose  of  dredging  was  first  applied 
from  the  appropriation  of  March  3, 1905.  The  dredged  channel,  now 
about  200  feet  wide  and  12  feet  deep  at  mean  low  water,  should  be 
increased  in  width  from  the  deep  water  off  Brandt  Point  in  the  inner 
harbor  to  the  12-foot  contour  at  the  jetty  entrance,  and  the  estimate 
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for  completion  includes  $50,000  for  that  purpose,  making  a  total  in- 
crease in  the  estimate  of  cost  of  $100,000  on  account  of  dredging. 

Further  work  under  the  project  will  consist  in  raising  the  incom- 
plete portions  of  both  jetties  as  may  be  required,  and  widening  the 
dredged  channel,  with  a  view  to  the  extension  and  maintenance  of 
the  benefits  to  be  derived  from  the  improvement. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure to  widening  tne  12-foot  channel  by  dredging  and  to 
enlarging  and  strenguiening  such  portions  of  the  jetty  as  may  be 
necessary. 

The  entire  commerce  of  Nantucket  is  carried  on  at  this  harbor, 
amounting  in  1907  to  about  43,919  tons.  The  effect  of  this  work  will 
be  to  afford  a  place  of  refuge  easy  of  access  and  secure  from  storms 
for  coasters  and  fishing  vessels. 

For  reference  to  reports  containing  more  detailed  information  see 
Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  76. 

July  1,  1907,  balance  unexpended $38, 736. 93 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 
improyement 36, 711. 62 


July  1,  1908,  Imlance  unexpended 2, 024. 31 

Amount  (estimated)  required  for  completion  of  existing  project 101,312.90 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement  and  for  maintenance,  in 
addition  to  the  balance  unexpended  July  1,  1008 80,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  C  1.) 

t.  Harbor  at  Vineyard  Haven,  Massachusetts. — ^Vineyard  Haven  is 
a  deep  indentation  on  the  northern  shore  of  Marthas  Vineyard  Island, 
on  the  southern  side  of  Vineyard  Sound. 

The  headlands  on  either  side  of  the  entrance  to  the  harbor  were 

Sadually  wearing  away  and  the  adjacent  parts  of  the  harbor  were 
oaling.    The  mean  range  of  tide  is  1.7  feet. 

The  existing  project  of  April  11,  1888,  as  modified  in  1889,  pro- 
vides for  the  protection  of  the  "  Chops  "  (or  headlands)  from  erosion 
and  the  intervening  harbor  from  being  filled  with  the  eroded  mate- 
rial, the  whole  to  be  done  by  means  of  stone  sea  walls  and  jetties  built 
along  the  beach  in  front  of  the  bluffs  at  both  headlands.  The  total 
cost  was  estimated  in  1889  at  $G0,000,  the  whole  of  which  has  been 
appropriated. 

The  sum  of  $55,387.35  had  been  expended  on  this  work  up  to  Juno 
80,  1908,  by  which  there  had  been  built  a  series  of  riprap  jetties  and 
sea  wall,  which  appear  to  have  afforded  the  needed  protection. 

This  harbor,  being  at  present  the  most  accessible  refuge  for  the 
immense  fleet  of  coasting  vessels  plying  between  points  north  and 
south  of  Cape  Cod,  is  more  extensively  used  than  any  other  on  the 
southern  coast  of  New  England.  Additional  work  in  this  locality 
would  be  for  the  extension  of  benefits. 

For  reference  to  former  reports  giving  more  extended  information, 
see  Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  77. 
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Further  work  at  this  harbor  will  depend  upon  the  action  taken 
upon  the  report  of  the  Board  of  Engineers  provided  for  by  the  river 
and  harbor  act  of  June  13,  1902. 

July  1,  1907,  balance  unexpended $4,612.66 

July  1,  1908,  balance  unexpended 4,612.66 

(See  Appendix  C  2.) 

S.  Woods  Hole  channel^  Mdssdchusctts, — ^^Voods  Hole  is  a  water- 
way or  strait  connecting  Buzzards  Bay  and  Vineyard  Sound  and 
lying  near  the  southwestern  part  of  Cape  Cod,  Massachusetts. 

Before  improvement  in  the  strait  the  channels  were  crooked  and 
obstructed  by  bowlders,  and  the  velocity  of  the  currents  at  certain 
stages  of  the  tide  was  from  5  to  7  miles  per  hour.  The  site  of  the 
wharves  and  basins  of  the  United  States  Fish  Conmiission  and 
Revenue-Marine  Service  was  a  submerged  point  of  land  from  the 
shore  of  Great  Harbor. 

The  original  project  of  1879  provided  for  making  a  channel 
through  the  bar  at  the  entrance  to  Little  Harbor  and  widening  and 
deepening  the  channel  through  the  strait.  The  project  of  1883, 
extended  in  1884  and  1886,  provided  for  the  construction  of  retaining 
walls  on  shore,  a  stonepier,  and  a  wooden  wharf,  mainly  for  the  use 
of  the  United  States  Fish  Conmiission  and  incidentally  for  tiie  use 
of  other  branches  of  the  public  service,  all  of  which  work  had  been 
completed  prior  to  1889. 

The  amount  expended  on  the  original  and  modified  projects  prior 
to  beginning  operations  on  the  existing  project  was  $113,699.92,  by 
which  the  entrance  to  Little  Harbor  had  been  dredged  to  10  fe^ 
depth,  and  a  direct  channel  9  feet  deep  had  been  dredged  through  the 
strait,  where  none  previously  existed.  The  retaining  walls,  stone 
pier,  and  wooden  wharves  at  the  United  States  Fish  Commission  had 
also  all  been  built  and  repaired. 

The  existing  project,  that  of  Jime  3,  1896,  provides  for  deepening 
the  channel  through  the  strait  to  13  feet  at  mean  low  water  ana 
widening  the  same  to  300  feet;   estimated  cost,  $396,000. 

The  amount  expended  on  the  existing  project  up  to  the  dose  of  the 
fiscal  year  ending  June  30,  1908,  exclusive  of  outstanding  liabilities 
was  $149,820.11,  resulting  in  the  removal  of  all  obstructmg  shoals, 
with  the  exception  of  a  small  point  of  rock  which  could  not  be  dis- 
lodged by  the  dredge  and  will  have  to  be  removed  with  dynamite, 
and  the  removal  of  the  small  shoal  off  Mink  Point,  the  nortneastem 
extremity  of  Nonamesset  Island.  The  portion  of  this  shcxal  lying 
within  the  lines  of  the  "  Broadway  channel "  formed  a  partial  bar- 
rier to  its  southerly  entrance  and  its  removal  was  regaroed  as  prop- 
erly within  the  scope  of  the  existing  project.  A  clear  passage  of  13 
feet  depth  at  mean  low  tide,  with  the  slight  exception  noted  above, 
now  exists  through  the  strait  by  both  channels. 

The  mean  rise  and  fall  of  the  tide  is  about  4  feet  at  the  Buzzards 
Bay  end  of  the  channel  and  1.65  feet  at  the  Vineyard  Sound  end. 

The  coinmerce  of  Woods  Hole  was  about  27,100  tons  for  1907,  no 
account  being  kept  of  vessels  passing  through  the  strait 

Tlie  only  work  remaining  to  complete  the  existing  project  is  the 
bla^^ting  away  of  the  shoal  spot  referred  to  above. 
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The  prices  at  which  the  contracts  for  this  work  have  been  let  have 
been  much  less  than  the  ori^nal  estimates,  and  the  relative  proportion 
of  the  large  bowlders  to  the  smaller  and  lighter  material  less  than 
the  estimated  amount  based  on  previous  work,  so  that  the  project  will 
be  completed  for  much  less  than  the  amount  originally  estimated. 

For  reference  to  reports  containing  more  extended  information,  see 
Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  79. 

July  1,  1907,  balance  unexpended $106,738.73 

June  30,  1908,  amount  expended  during  fiscal  year,  for  works  of 
improvement 26, 558. 84 

July  1,  1908,  balance  unexp^ded 80, 179. 89 

July  1, 1908,  outstanding  Uabilities 6, 972. 11 

July  1,  1908,  balance  available 73. 207. 78 

(See  Appendix  C  3.) 

4.  Harbori  at  New  Bedford  and  Fairhaven^  Mass. — New  Bedford 
Harbor  is  an  estuary  of  Buzzards  Bay,  the  Fairhaven  side  of  the 
harbor  beinc  called  Fairhaven  Harbor.  New  Bedford  is  the  port  of 
the  cities  of  New  Bedford  and  Fairhaven. 

Before  improvement  the  channel  had  a  depth  of  12.6  feet  at  mean 
low  water.  The  improvement  of  this  harbor  has  been  carried  on 
iinder  a  number  of  distinct  projects,  the  first  being  the  removal  of  a 
wreck  and  dredging  the  sand  bar  formed  by  it  in  1836-1839,  on  which 
$10,000  was  expended.  The  projects  of  1874  and  1877  provided  for 
a  <^nnel  300  leet  wide  and  15  feet  deep  at  mean  low  water  from  the 
deep  water  just  above  Palmers  Island  to  the  wharves  of  New  Bed- 
ford.   This  work  was  completed  in  1877  at  a  cost  of  $20,000. 

This  was  followed  after  1887  by  various  projects  in  which  the  con- 
trolling depth  was  18  feet  at  mean  low  water  and  comprised  chan- 
nels 200  feet  wide  from  Buzzards  Bay  to  New  Bedford,  about  150 
feet  wide  alonff  the  city  wharf  front  above  and  below  the  New  Bed- 
ford and  Fairhaven  bridge,  an  anchorage  area  about  one-half  mile 
long  and  600  feet  wide  on  the  northerly  side  of  the  main  channel 
between  New  Bedford  and  Fairhaven,  and  a  channel  250  feet  wide 
leading  from  the  anchorage  area  through  the  draw  in  the  bridge  to 
the  wharves  above  with  a  turning  basin  above  the  bridge.  The  total 
cost  of  the  18-foot  projects,  which  were  completed  m  1906,  was 
$187,709. 

The  existing  project  was  adopted  by  the  river  and  harbor  act  of 
March  2,  1907,  ana  provides  for  dredging  channels  25  feet  deep  at 
mean  low  water,  300  feet  wide  from  Buzzards  Bay  to  New  Bedtord, 
250  feet  wide  through  the  draw  in  the  New  Bedford  and  Fairhaven 
bridge?  with  a  turning  basin  above  the  bridge,  and  an  anchorage  area 
of  about  114  acres,  25  feet  deep,  between  New  Bedford  and  Fair- 
haven, at  an  estimated  cost  of  $527,000.  An  appropriation  of 
$100,000  was  made  and  contracts  authorized  in  the  sum  of  $200,000, 
whicb  has  since  been  appropriated  for  prosecuting  the  work. 

At  the  adoption  of  the  existing  project,  18  feet  depth  of  water  was 
avmilable  for  vessels  to  reach  the  wharves  of  New  Bedford,  but  the 
67101— khq  1908 6 
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channel  was  too  narrow,  the  anchorage  small,  and  the  depth  insuf- 
ficient to  accommodate  the  commercial  demands  of  the  port. 

The  amount  expended  on  the  existing  project  up  to  the  close  of 
the  fiscal  year  endm^  June  30,  1908,  was  $90,210.95,  exclusive  of  out- 
standing liabilities,  by  which  the  work  of  dredging  was  commenced 
August  21, 1907,  under  a  continuing  contract,  and  continued  through- 
out the  remainder  of  the  fiscal  year.  About  one-half  the  authorized 
work  was  done  chiefly  in  the  anchorage  area  and  the  channel  leading 
to  the  drawbridge.  The  channel  leading  from  Buzzards  Bay  to  ttie 
anchorage  area  and  the  channel  and  turning  basin  above  the  bridge 
are  included  within  the  present  contract  and  will  probably  be  com- 
pleted during  the  coming  year,  the  former  for  a  width  of  but  200 
feet,  to  be  subsequently  widened  to  300  feet  under  future  appro- 
priations. 

Eighteen  feet  of  water  at  mean  low  tide  can  now  be  carried  from 
Buzzards  Bay  through  the  harbor  to  the  deep  water  above  the  draw- 
bridge connecting  Fish  and  Popes  islands  and  to  the  wharves  above 
and  below  the  bridge,  a  distance  of  3.2  miles.  A  farther  distance  of 
about  2  miles  up  tne  Acushnet  River  is  navigable,  with  a  natural 
depth  of  from  6  to  15  feet  of  water. 

The  mean  ranee  of  the  tide  is  about  4.2  feet 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable 
expenditure  to  widening  the  channel  and  enlarging  the  anchorage 
area  by  dredging  to  the  full  projected  dimensions.  The  additional 
work  will  be  an  extension  of  the  benefits  secured  by  the  work  now  in 
progress. 

The  commerce  of  the  harbor  amounted  to  about  1,189,562  tons  in 
1907.  The  effect  of  the  deep  water  on  commerce  is  the  use  of  deeper 
draft  vessels  than  formerly,  larger  cargoes,  and  a  consequent  redxic- 
tion  in  water  freight  charges. 

For  reference  to  reports  containing  more  detailed  information, 
see  Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  81. 

The  report  of  the  survey  of  New  Bedford  and  Fairhaven  harbors, 
dated  May  18,  1906,  upon  which  the  existing  project  is  based,  is 
printed  as  House  Document  No.  271,  Fifty-nmUi  Congress,  second 
session. 

July  1, 1907,  balance  unexpended $100, 000. 00 

Amount  appropriated  by  sundry  ciyll  act  approved  May  27, 1008- 200»000i  00 


800,000.00 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement  1 —    90, 20.0. 96 

July  1, 1908,  balance  unexpended . 209, 789. 05 

July  1,  1908.  outstanding  liabilities 70,685.93 

July  1,  1908,  balance  available 189, 2{S8. 12 


July  1,  1908,  amount  covered  by  uncompleted  contracts 118, 164. 24 

Amount  (estimated)  required  for  completion  of  existing  project. 227,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1910,  for  works  of  improvement  in  addition  to  the  balance  un- 
expended July  1,  1908 227*000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  C  4.) 
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5.  Sakonnet  Harbor^  Rhode  Island. — Sakonnet  Point  is  a  rocky 
headland  on  the  eastern  side  of  the  mouth  of  Sakonnet  River,  and 
lies  about  6  miles  east  of  Newport.  This  point  in  connection  with 
Churchs  Cove  forms  an  anchorage  known  as  Sakonnet  Harbor. 
Before  improvement  this  harbor  was  protected  from  storms  from 
the  northeast,  south,  and  southeast  by  the  mainland,  but  was  exposed 
to  westerly  storms.  In  1827  a  project  was  prepared  for  a  break- 
water 400  feet  long  at  this  point,  and  about  200  feet  of  this  was  built 
at  that  time.  The  project  of  1899  provided  for  prolonging  the  old 
breakwater  out  to  a  rock  nearly  north  of  it  and  raising  the  whole  to 
a  height  of  8  feet  above  mean  low  water.  This  project  was  com- 
pleted in  1900  at  a  cost  of  $25,000. 

The  existing  project,  adopted  by  the  act  of  March  2, 1907,  provides 
for  the  removal  of  a  rock  from  the  harbor  to  the  depth  of  8  feet 
at  mean  low  water  at  an  estimated  cost  of  $10,000. 

The  amount  expended  on  the  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  30, 1908,  was  $16.51,  exclusive  of  outstanding 
liabilities,  by  whidi  a  contract  for  the  removal  of  the  rock  had  been 
entered  into,  and  the  greater  portion  of  the  work  was  done. 

It  is  proposed  to  apply  the  available  funds  to  the  completion  of  the 
project 

For  more  detailed  information,  see  Annual  Reports  of  the  Chief  of 
Engineers  for  1889,  page  649;  1895,  page  749;  1897,  page  935;  1901, 
page  1126,  and  for  the  report  on  prelmimary  examination  and  survey 
upon  which  the  existing  project  is  based,  page  1148  of  the  same 
report  for  1901. 

July  1, 1907,  balance  unexpended $10,000.00 

June  80,  1908,  amount  expended  during  fiscal  year  for  works  of 
ImproTement 16.51 

July  It  1908,  balance  unexpended 9,988.49 

July  1. 1908,  outstanding  liabilities 8. 00 

July  1,  1908»  balance  available . 9, 975. 49 

July  1, 1908,  amount  covered  by  uncompleted  contracts 7, 600. 00 

(See  Appendix  C  6.) 

6.  Taunton  River^  Massachusetts. — ^This  river  rises  in  Norfolk 
Ck>im^,  Mass.,  and  empties  into  Mount  Hope  Bay  at  Fall  River. 

In  its  original  condition  the  channel  was  narrow  and  obstructed  by 
bowlders,  and  from  Berkley  bridge  to  Taunton  the  depth  was  in 
places  not  more  than  6  feet  at  mean  high  water.  A  vessel  of  30  tons 
Dorden  was  as  large  as  could  go  up  to  Taunton.  From  1870  to  1879 
$68,000  was  appropriated  to  secure  9  feet  depth  at  high  water.  This 
wcffk  was  completed  in  1879. 

The  existing  project,  adopted  July  14, 1880,  provides  for  the  widen- 
ing and  deepening  of  the  river  so  as  to  secure  a  channel  of  at  least  12 
feet  depth  at  hi^h  water,  with  100  feet  width  from  its  mouth  up  to 
Berkley  bridjge  (above  Di^hton) ;  thence  12  feet  depth  with  80  feet 
width  (100  leet  width  at  bends)  up  to  Briggs  shoal ;  thence  11  feet 
depth  with  80  feet  width  up  to  the  ^^  shipyard ;"  thence  with  11  feet 
depth  with  60  feet  width  up  to  Weir  bridge,  Taunton ;  all  at  a  total 
cost  estimated  in  1898  at  $125,000,  all  of  which  has  been  appropriated. 
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The  amount  expended  on  the  existing  project  up  to  June  30,  ld08, 
exclusive  of  outstanding  liabilities,  was  $130,010.55  by  which  all  pro- 
jected work  had  been  practically  completed  and  the  shoals  offering 
the  greatest  obstruction  to  the  navigation  of  the  river  had  been  re- 
dredged.  About  $24,000  of  the  above  amount  has  been  expended  in 
the  maintenance  of  the  channel.  Vessels  of  11  feet  draft  can  reach 
Taunton  at  high  water,  but  at  some  points  the  11-foot  channel  is  very 
narrow.  It  is  estimated  that  $5,000  every  four  years  will  be  required 
to  maintain  the  channel. 

The  head  of  navigation  is  at  Weir  bridge.  No  portion  of  the  river 
has  been  improved  above  this  point. 

The  mean  range  of  the  tide  is  about  6}  feet  at  Dighton  and  8.4  feet 
at  Taunton. 

With  the  $5,000  appropriated  by  the  river  and  harbor  act  of  March 
3,  1905,  for  the  purpose  of  redredging  portions  of  the  channel  which 
have  shoaled  since  the  original  dredging,  a  contract  has  been  awarded 
for  dredging  a  shoal  opposite  the  stove-lining  works  at  the  lower  end 
of  Weir  village  and  the  removal  of  obstructing  bowlders  at  points 
farther  down  the  river.  The  contract  will  be  made  and  work  oegun 
early  in  July. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure to  dred^ng  in  such  portions  of  the  river  as  may  i^oal  by 
freshets  or  otherwise. 

The  tonnage  of  1907  was  about  193,100  tons. 

Further  work  on  this  river  will  be  for  the  maintenance  of  benefits 
secured  by  the  improvement. 

For  reference  to  reports  giving  more  extended  information,  see 
Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  82. 

July  1,  1907,  balance  unexpended $5,000.00 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 10. 65 


July  1,  1908,  balance  unexpended 4,988.45 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  maintenance  of  improvement,  in  addition  to  the  bal- 
ance unexpended  July  1,  1908 5,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  C  6.) 

7.  Sdkonnet  River^  Rhode  Island. — Sakonnet  River  is  an  arm  of 
the  sea  between  the  island  of  Rhode  Island  and  the  mainland,  ex- 
tending from  the  ocean  to  Mount  Hope  Bay.  around  the  head  of 
Rhode  Island.  Before  improvement  it  was  obstructed  at  its  upper 
end  by  a  causeway,  known  as  the  "  Stone  Bridge,"  extending  across 
it.  This  causeway  had  two  openings,  one  covered  by  a  draw  whidi 
was  of  insufficient  width  and  depth  for  the  needs  or  commerce,  but 
the  causeway  offered  such  obstniction  to  the  ebb  and  flow  of  the  tides 
that  the  currents  through  the  openings  made  the  passage  dangerous 
even  to  boats  of  such  dimensions  as  could  pass  through  them  under 
ordinary  circumstances. 

The  existing  project,  adopted  June  3,  1896,  provides  for  increasing 
the  width  and  depth  of  the  draw  opening  in  the  Stone  Bridge,  owned 
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by  the  State  of  Rhode  Island,  so  as  to  provide  an  opening  100  feet 
wide  and  25  feet  deep  at  mean  low  water,  estimated  to  cost  $40,000. 

Due  to  delay  in  securing  necessary  legislative  action  by  the  State 
of  Khode  Island  with  reference  to  the  Stone  Bridge,  no  work  had 
been  done  and  no  funds  expended  prior  to  May,  1905,  when  prelimi- 
nary steps  were  taken.  The  work  was  finally  completed  October  8, 
1905. 

The  amount  expended  on  the  existing  project  up  to  June  30,  1908, 
exclusive  of  outstanding  liabilities,  was  $38,426.95,  by  which  the 
work  of  enlarging  the  draw  opening  was  completed. 

While  the  passage  of  this  pomt  is  greatly  improved  by  the  increased 
depth  and  width,  the  velocity  of  the  current  has  not  wen  materially 
reauced.  The  new  drawbridge,  which  is  to  be  of  the  bascule  tjrpe,  is 
not  yet  completed. 

No  further  work  is  contemplated  under  the  approved  project. 

July  1,  1907,  balance  unexpended $3,060.48 

June  80,  190i8,  amount  expended  during  fiscal  year  for  works  of  im- 
provemait l 1, 487. 38 

July  1,  1908»  balance  unexpended 1,573.05 

(See  Appendix  C  7.) 

8.  Pawtucket  {Seekonk)  River ^  Rhode  Island. — This  river  is  the 
upper  portion  of  the  Providence  River,  the  navigable  portion  extend- 
ing from  Pawtucket  to  Providence,  a  distance  of  4  miles.  Before 
improvement  the  channel  in  the  river  was  narrow  and  had  a  ruling 
depth  of  about  5  feet  at  mean  low  water.  Between  1867  and  1873 
$52,000  was  appropriated  to  dredge  the  channel  to  7  feet  depth. 
This  work  was  finished  in  1876.  The  project  of  July  5.  1884,  pro- 
vided for  deepening  the  river  so  as  to  secure  a  channel  ox  at  least  12 
feet  depth  at  low  water  with  lOO^feet  width  from  its  mouth,  at  Provi- 
dence, up  to  Grant  &  Co.'s  wharf  at  Pawtucket,  and  thence  12  feet 
depth  with  40  feet  width^  through  a  ledge  rock  for  a  short  distance 
farther,  to  Pawtucket  bridge,  the  head  of  navigation,  all  at  a  total 
cost  estimated  in  1888  at  $382,500,  of  which  $284,000  has  been  appro- 
priated. 

The  river  and  harbor  act  of  March  3,  1899,  modified  this  project 
80  as  to  provide  for  straightening  that  portion  of  the  channel  be- 
tween Tenmile  Kiver  and  Bucklins  Island.  The  project,  with  its 
modification,  has  been  completed,  with  an  expenditure  of  $282,444.91. 
TUs  gave  the  channel  12  feet  depth,  but  at  a  few  points  it  has 
d]j|;fatfy  shoaled  and  needs  a  small  amount  of  dredging  to  restore  the 
onnnal  depth. 

The  existmjg  pro^'ect,  adopted  by  the  river  and  harbor  act  of  March 
8,  1905,  provides  for  deepening  the  channel  to  16  feet  at  mean  low 
water  with  100  feet  width  ana  a  channel  through  the  ledge  rock  at 
Pawtucket  of  16  feet  depth  at  mean  low  water  and  50  feet  wide,  at  an 
estimated  cost  of  $237,875. 

The  amount  expended  on  the  existing  project  up  to  June  30, 1908, 
was  $808,282.60  by  which  a  channel  16  feet  deep  was  excavated 
throng  the  ledge  rock  for  a  length  of  about  200  feet. 
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The  river  and  harbor  act  of  March  2,  1907,  contains  the  following 
item: 

Improying  Pawtneket  River,  Rhode  Island :  Ck)mpletliig  improyCTient»  one  hun- 
dred and  thirty-five  thousand  five  hundred  and  eighty-four  dollars:  Provided, 
That  no  part  of  this  sum  shall  be  expended  unless  the  further  amount  of  sixty- 
seven  thousand  seven  hundred  and  ninety-two  dollars  shall  be  proyided  by  the 
State  of  Rhode  Island  or  other  agency,  and  made  subject  to  the  order  of  the 
Secretary  of  War  in  such  manner  as  he  may  direct,  to  be  expended  under  his 
direction  upon  said  project  for  its  completion. 

The  general  assembly  of  the  State  of  Khode  Island  passed  an  act 
making  this  appropriation,  but — 

Provided^  That  requisition  for  one-half  of  said  sum  shall  be  made  on  or  after 
the  first  day  of  July,  A.  D.  1908,  and  requisition  for  the  remainder  of  said  sum 
shall  be  made  on  or  after  the  first  day  of  July,  A.  D.  1909,  by  said  Secretary 
of  War. 

In  accordance  with  the  provisions  of  the  act  of  March  2, 1907,  pro- 
posals, to  be  opened  July  22,  1908,  were  invited  for  all  the  work 
required  to  complete  the  existing  project. 

The  mean  rise  and  fall  of  the  tide  is  about  5  feet. 

The  effect  of  the  work  thus  far  done  on  the  new  project  is  to  facili- 
tate the  handlinff  of  vessels  in  Pawtucket  Harbor,  but  the  full  benefit 
of  the  16-foot  channel  will  not  be  experienced  until  the  project  is 
completed. 

The  full  capacity  of  the  12  feet  depth  of  channel  was  utilized  imme- 
diately on  its  completion  and  the  demand  for  deeper  water  is  now 
made  in  order  that  cargoes  of  coal  coming  from  southern  ports  and 
carried  only  in  the  deeper  draft  barges  may  be  taken  to  ]Pawtucket 
without  the  expense  of  lightering  at  Providence. 

For  reference  to  report  containing  more  extended  information, 
see  Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  84. 
Reference  to  report  on  preliminary  examination  ordered  by  the  river 
and  harbor  act  of  March  3,  1905,  will  be  found  on  page  ^  of  the 
report  for  1906. 

July  1, 1907,  balance  unexpended $1419  019.43 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 
improvement 298. 44 

July  1, 1908,  balance  unexpended 141,820.99 

July  1,  1908,  outstanding  llabiUties 22.79. 

July  1,  1908,  balance  available 141,298.20 

(See  Appendix  C  8.) 

9.  Providence  River  and  Harbor  and  Narragansett  Bay^and  Oreen 
Jacket  shoal^  Rhode  Island. — (a)  Providence  River  and  u arbor  and 
Narragansett  Bay. — The  object  of  this  improvement  is  to  famish  a 
wide  and  deep  channel  for  forei^  and  coastwise  commerce  from  the 
ocean  to  Providence  and  to  provide  a  deep-water  anchorage  for  that 
harbor. 

Before  the  improvement  of  the  river  in  1853  the  available  low- 
water  depth  was  limited  to  4.5  feet.  Between  1852  and  1878^  %69fiO0 
was  expended  in  securing  first  9  feet  and  then  12  feet  depth  of 
channel. 

The  approved  project  of  1878,  as  modified  in  1882,  provided  for 
deepening  the  river  and  deepening  and  widening  its  anchorage  bamie 
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80  as  to  secure  a  channel  of  at  least  25  feet  depth  at  low  water  with  300 
feet  width  from  the  deep  water  of  Narragansett  Bay  up  to  Provi- 
dence, R.  I.,  and  so  as  to  secure  anchorage  basins  of  20  feet  depth  with 
600  feet  width,  18  feet  depth  with  725  feet  width,  12  feet  depth  with 
940  feet  width,  and  6  feet  depth  with  1,060  feet  width  from  Fox 
Point  to  Fields  Point,  all  at  a  total  cost  estimated  in  1882  at  $675,000. 
This  project  was  completed  in  1895. 

Another  project  originated  in  the  river  and  harbor  act  of  June  8, 
1896,  providing  for  securing  a  ship  channel  400  feet  in  width  and  of  a 
depth  of  25  feet  at  mean  low  water  from  Sassafras  Point,  in  Provi- 
dence Harbor,  through  Providence  River  and  Narragansett  Bay  by 
the  most  direct  route  practicable  to  the  ocean  by  way  of  the  "  Western 
Passage,"  so  called,  at  an  estimated  cost  of  $732,820.  This  project 
was  put  under  the  continuing-contract  system  and  the  amount 
expended  on  the  work  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1908,  exclusive  of  outstanding  liabilities,  was  $476,210.28,  by 
which  the  channel  400  feet  wide  and  25  feet  deep  had  been  completed 
from  Sassafras  Point  to  the  deep  water  of  Narragansett  Bay  by  the 
Western  Passage. 

Under  date  of  June  11, 1904,  the  Chief  of  Engineers  authorized  the 
use  of  $2^000  of  the  balance  remaining  on  hand  of  the  appropriation 
for  securing  a  channel  through  the  T^^stem  Passage  of  Narragansett 
Bay  for  the  removal  of  certain  obstructing  rocks  in  Dutch  Island 
Harbor,  Rhode  Island. 

The  total  amount  expended  on  projects  previous  to  the  existing 
project  was  $1,174,700.87. 

Tlie  existing  project,  adopted  by  the  river  and  harbor  act  of  June 
18,  1902,  provides  for  an  enlarged  anchorage  area  of  26  feet  depth, 
extending  the  full  width  of  the  harbor  from  Fox  Point  on  the  north 
and  Long  Bed  and  Sassafras  Point  on  the  south,  including  the  area 
known  as  Green  Jacket  shoal,  at  an  estimated  cost  of  $607,778.  This 
project  was  cmlarged  by  the  river  and  harbor  act  of  March  2,  1907, 
80  as  to  include  an  area  of  uniform  width  to  the  eastward  of  the  main 
ship  channel  between  Long  Bed  and  Kettle  Point,  which  is  to  be 
dredged  to  a  depth  of  25  feet  at  mean  low  water,  for  which  $90,750 
was  appropriated,  making  the  total  estimated  cost  $698,528. 

The  river  and  harbor  act  of  March  8, 1905,  placed  this  work  under 
the  continuing-contract  system,  and  a  contract  for  the  work  has  been 
entered  into  for  dredging  all  the  soft  material  from  the  projected 
anchorage  area.  The  removal  of  a  small  amount  of  hard  material  in 
the  southeast  comer  of  the  area  is  to  form  the  subject  of  another  con- 
tract after  the  overlying  soft  material  has  been  removed. 

The  amount  expended  on  the  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  80,  1908,  was  $572,397.20,  by  which  the  soft 
material  had  been  dredged  from  all  that  portion  of  the  proposed  an- 
ehorage  area  north  of  Ix>ng  Bed,  including  Green  Jacket  shoal,  about 
60  per  cent  of  the  hard  material  forming  that  portion  of  Long  Bed 
covered  by  the  existing  project,  and  about  92  per  cent  of  the  area  to 
the  eastward  of  the  main  ship  channel  between  Long  Bed  and  Kettle 
Point 

Further  work  under  this  project  will  extend  the  benefits  secured 
Ham  fur. 

It  18  proposed  to  apply  the  existing  balance  to  the  completion  of 
Hie  esiKing  project. 
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The  improvement  in  mneral  has  been  of  great  benefit  to  oommBrcBi 
which  in  1906  amounted  to  $8,086,003.  No  special  benefit  is  ^qpuent 
from  the  dredging  in  the  Western  Passage,  which  haa  shorteDed  tiie 
channel  a  little  for  a  part  of  the  conmieroe  of  Providenpe. 

For  reference  to  reports  containing  more  extended  infannation, 
see  Annual  Beport  of  we  Chief  of  Engineers  for  190(L  |Mige  8B. 

Reference  to  reports  of  examination  and  survey  made  in  p 

of  act  of  March  2, 1907,  will  be  found  on  page  07  of  this  report 

(b)  Green  Jacket  shoal. — ^This  shoal  was  in  that  part  of  ^Nm- 
dence  River  which  constitutes  the  harbor  of  Providence.  It  Imw  off 
the  wharves  on  the  south  front  of  the  city  and  occupied  a  part  m  tiie 
harbor  that  is  required  for  anchorage  purposes,  covering  an  axea  of 
about  18  acres  between  the  15-foot  curves  and  about  80  acres  in  alL 

In  its  original  condition  the  shoal  in  many  places  carried  only  1 
foot  of  water  and  was  a  very  troublesome  obstruction. 

The  project  for  the  removal  of  this  shoal  was  adopted  Angmt  fi^ 
1886. 

The  sum  of  $104,250  was  expended  on  this  work  up  to  Jane  SCL 
1904,  by  which  28.8  acres  out  of  the  original  80  of  tnia  shoal  had 
been  dredged  to  25  feet  depth,  and  a  16-foot  depth  had  been  eaeued 
over  the  central  and  larg^  portion  of  the  shoal,  in  addition  to  a 
20-foot  depth  in  the  main  channel,  making  an  important  additiea  to 
the  anchorage  facilities  of  Providence  Harbor. 

In  the  river  and  harbor  acts  of  June  13, 1902,  and  Mardi  8^  190S, 
provision  was  made  for  the  removal  of  the  remaining  porticHoa  of  tliia 
shoal  in  connection  with  the  prmect  for  an  enlarged  anchorage  ttea 
in  Providence  Harbor,  and  all  ox  the  remaining  portions  of  tiie  aboal 
were  removed  under  the  appropriations  made  by  these  acta. 

There  has  been  some  shoaling  over  those  portions  of  the  area 
dredged  prior  to  this  year,  which  probably  extends  along^  the  eastern 
side  of  the  recently  dredged  anchorage  area.  It  is  estunated  that 
$15,000  will  be  required  tot  the  maintenance  of  this  harbor  dnzing 
the  fiscal  year  ending  June  30, 1910. 

The  removal  of  the  shoal  enables  vessels  to  anchor  outside  of  the 
channel,  and  thus  removes  an  obstruction  to  vessels  going  to  or  from 
the  Providence  wharves  and  to  Pawtucket. 

For  reference  to  reports  containing  more  extended  informatioo  aee 
Annual  Report  of  the  Chief  of  Engineers  for  1&05,  page  86.  ^ 

July  1, 1907,  balance  unexpended mO^SiSLli 

June  30,  1908,  amount  expended  during  fiscal  year  tor  works  of  lm> 
provement 140^  TUL  M 

July  1, 1908,  balance  unexpended 120^180.80 

July  1, 1908,  outstanding  liabilities d«Ma88 

July  1, 1908,  balance  avaUable 8A|88L81 

July  1, 1908,  amount  covered  by  uncompleted  contracts 48^  6B8l  14 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1910,  f6r  maintenance  of  improyement,  in  addition  to  the  bal- 
ance unexpended  July  1, 1908 UbOOQlOO 

Submitted  in  compliance  with  requirements  of  sundry  dvU  act  of 
June  4, 1897,  and  of  section  7  of  the  riyer  and  harbor  act  of  I8OOI1 

(See  Appendix  0  9.) 
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10.  Harbor  at  Fall  River^  Mass. — Fall  River  lies  at  the  mouth  of 
Taunton  River,  in  the  northeastern  -angle  of  Mount  Hope  Bay,  which 
empties  into  the  ocean  through  Narrangansett  Bay  and  Sakonnet 
River.  It  forms  the  port  of  entry  of  the  city  of  Fall  River,  the 
lai^fest  cotton  manufacturing  city  in  the  United  States. 

Before  improvement  the  depth  of  water  in  the  reentrant  in  the 
wharf  line  north  of  the  Old  Colony  Steamboat  Company's  wharf  was 
only  about  6  feet,  and  a  considerable  area  of  the  harbor,  especially  in 
front  of  the  upper  wharves,  carried  much  less  depth  of  water  than 
existed  in  its  approaches. 

The  project  oi  1874  provided  for  deepening  an  area  in  front  of  the 
wharves  immediately  north  of  the  Old  Colony  Steamboat  Company's 
wharf  160  feet  wide  to  12  feet,  and  an  additional  wjidth  of  100  feet  to 
11  feet  at  mean  low  tide.  This  improvement  was  completed  in  1878 
at  a  cost  of  $30,000. 

The  existing  project,  adopted  by  the  river  and  harbor  act  of  March 
8, 1899,  and  enlarged  by  the  act  of  June  13, 1902,  provides  for  a  chan- 
nel 800  feet  wide  and  25  feet  deep  at  mean  low  water  along  the  city 
front  between  the  Old  Colony  wharf  and  deep  water  at  the  upper  end 
of  the  city  front;  also  for  a  channel  of  the  same  dimensions  through 
Mount  Hope  Bay  to  connect  the  deep  water  in  front  of  the  city  with 
the  deep  water  of  Narragansett  Bay,  at  a  total  estimated  cost  of 
$175,411.94.  Provision  was  made  in  this  act  for  placing  the  work 
under  the  continuing-contract  system. 

The  sum  of  $175,412  had  been  expended  on  the  existing  project  to 
June  80, 1908,  by  which  the  project  had  been  completed. 

The  mean  rise  and  fall  of  the  tide  is  about  4.7  feet. 

The  improvement  will  give  increased  facilities  for  deeper  draft 


For  reference  to  reports  containing  more  extended  information  see 
Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  86. 

July  1,  1907,  balance  unexpended $1,410.50 

Jane  80,  1008,  amount  expended  during  fiscal  year  for  works  of  im- 
provement        1, 410. 50 

(See  Appendix  C  10.) 

lU  Harbor  at  Newport^  R.  I. — ^This  harbor  is  at  the  main  entrance 
to  Narramnsett  Bay,  and  all  the  year  it  serves  as  an  easily  accessible 
harbor  or  refuge  to  foreign  and  coastwise  commerce. 

Before  improvement  the  capacity  of  the  inner  harbor  was  limited 
by  dioals,  and  it  was  not  adequate  to  the  number  and  size  of  the 
vessels  seeking  it  for  refuge.  The  southern  or  main  entrance  was 
obetmcted  by  a  bar  which  stretched  out  from  Goat  Island  and  the 
northern  entrance  by  a  sharp,  rocky  spit  near  Rose  Island,  and  the 
ffeneral  business  wharves  of  the  city  could  not  be  reached  at  low  tide 
1^  vessels  drawing  more  than  8  feet.  The  mean  tidal  range  is  about 
8.76  feet  Between  1873  and  1875,  $28,500  was  appropriated  to  secure 
12  feet  depth  in  the  harbor.    This  work  was  completed  in  1876. 

The  approved  project,  adopted  in  1880  and  modified  in  1882,  1883, 
1884,  1890,  and  1895,  provided  for  widening  and  deepening  of  the 
chaimel  from  Narragansett  Bay  into  Newport,  so  as  to  secure  15  feet 
depth  at  mean  low  water  with  at  least  750  feet  width ;  for  the  exten- 
sion of  the  18-foot  depth  and  10-foot  depth  anchorage  basins,  and  for 
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dredging  a  channel  10  feet  deep  along  the  State  harbor  line  southward 
to  opposite  the  gas  company's  wharf;  for  the  partial  cutting  off  of  the 
shoal  spit  at  the  southern  end  of  Goat  Island,  and  for  the  construction 
of  jetties  on  the  western  shore  of  Goat  Island,  so  as  to  protect  the  end 
of  this  island  from  erosion  and  to  prevent  the  drift  of  sand,  eta, 
around  the  island  into  the  adjacent  parts  of  the  harbor  and  channel, 
and  for  the  removal  of  Spindle  rock,  a  sharp,  rocky  spit  near  'Rose 
Island ;  aU  at  a  total  cost  estimated  in  1895  at  $206,200. 

The  amount  expended  on  the  original  and  modified  projects  prior  to 
operations  under  the  existing  project  was  $244,888.06,  by  which  the 
projected  work  was  completed. 

The  existing  project,  adopted  by  the  river  and  harbor  act  of  March 
2,  1907,  provides  for  dredging  a  channel  750  feet  wide  and  18  feet 
deep  at  mean  low  water  around  the  southerly  end  of  Goat  Idand  and 
northward  through  the  harbor,  in  accordance  with  House  Document 
No.  121,  Fifty-eighth  Congress,  second  session,  and  for  the  extension 
of  the  13-foot  anchorage  area  southward  to  the  harbor  line  and  the 
removal  of  Nourmahal  rock  in  Brentons  Cove  off  the  Fort  Adams 
shore,  to  a  depth  of  18  feet,  in  accordance  with  House  Document  No. 
438,  Fifty-ninth  Congress,  second  session,  at  a  total  estimated  cost  of 
$250,900,  of  which  $85,000  was  appropriated  by  the  act  of  March  2, 
1907,  and  $112,100  by  the  sundry  civil  act  of  May  27,  1908,  leaving 
a  balance  to  be  appropriated  of  $53,800.  The  work  is  carried  on 
under  a  continuing  contract. 

The  amount  expended  on  the  existing  project  up  to  tiie  dose  of  the 
fiscal  year  ending  June  30,  1908,  was  $76,907.30,  dv  which  the  chan- 
nel 750  feet  wide  and  18  feet  deep  through  the  harbor  was  completed 
and  the  removal  of  Nourmahal  rock  and  the  enlargement  of  the  13- 
foot  anchorage  area  were  commenced. 

It  is  proposed  to  apply  the  existing  balance  and  the  amount  esti- 
mated for  profitable  expenditure  for  the  fiscal  year  ending  June  80. 
1910,  to  enlarging  the  13-foot  anchorage  area  in  the  southern  part  oi 
the  harbor,  and  the  removal  of  Nourmahal  rock. 

The  expenditure  for  the  18-foot  channel  is  for  new  work  and  is  to 
make  that  portion  of  the  harbor  available  for  that  depth ;  the  remain- 
der of  the  proposed  expenditures  are  for  the  extension  of  benefits 
already  secured. 

As  the  improvement  of  this  harbor  has  progressed  there  has  been 
a  large  increase  in  the  size  and  number  of  vessels  using  it.  It  has 
become  an  important  port  of  call  for  orders  for  the  large  coaling  fleet 
of  not  only  Narragansett  Bay,  but  of  the  more  eastern  ports,  and  is 
the  port  of  refuge  for  the  fishing  fleet  as  weU  as  for  landing  and 
reshipment  of  the  fish  when  the  schools  come  upon  this  coast.  At 
times  the  harbor  is  greatly  crowded  and  a  strong  demand  is  made  for 
a  greater  depth  of  water.  The  commerce  for  1907  shows  a  tonnage 
of  about  2,106,590  tons,  principally  fish,  coal,  and  general  merchan- 
dise. This  includes  freight  passing  through  the  harbor  but  destined 
for  other  ports. 

For  reference  to  reports  containing  more  extended  information, 
see  Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  87* 


BIVEB  AND  HASBOB  IMPB0VEMBNT8.  91 

July  1,  1907,  balance  unexpended $84, 766. 88 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908 112, 100. 00 

196,866.88 
June  80, 1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement     76, 668. 18 


July  1, 1908,  balance  unexpended 120,192.70 

July  1, 1908,  outstanding  liabilities 20, 783. 76 


July  1, 1908,  balance  available 99, 408. 94 


July  1,  1908,  amount  covered  by  uncompleted  contracts 83, 620. 62 

Amount  (estimated)  required  for  completion  of  existing  project 63, 800. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1910,  for  woriu  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1908 63,800.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
I    June  4,  1897. 

(See  Appendix  C  11.) 

IS.  Harbor  of  refuge  at  Point  Judith^  Rhode  Island. — ^Point  Judith 
is  the  southeastern  extremity  of  South  Kingston,  R.  I.,  and  marks  the 
southwestern  entrance  to  Narragansett  Bay.  A  long  ledge,  known  as 
Squid  ledge,  extends  for  nearly  a  mile  in  a  direction  south  by  east 
about  1.5  miles  west  qf  the  point 

At  the  adoption  of  the  project  this  place  was  especially  dangerous 
for  vessels  to  pass  during  storms  and  even  ordinarily  bad  weather. 

The  existing  project  of  September  19,  1890,  provides  for  the  con- 
struction at  tnis  point  of  a  national  harbor  of  refuge  nearly  a  mile 
square  by  means  of  stone  breakwaters  built  partly  on  Squid  ledge 
and  planned  so  as  to  give  protection  against  easterly,  southerly,  and 
westerly  storms,  the  mainland  itself  forming  a  protection  on  the 
north,  all  at  a  total  cost  estimated  in  1889  at  $1,250,000.  This  project 
was  modified  by  the  report  of  a  Board  of  Engineers  convened  to 
consider  and  report  upon  the  construction  of  this  harbor,  which  was 
approved  November  16,  1896,  and  provided  for  raising  the  crest  of 
the  eastern  arm  and  extending  the  western  arm  to  its  originally  pro- 
jected length,  at  an  estimated  cost  of  $444,311,  and  deferring  the  con- 
struction of  the  easterlv  detached  breakwater  as  a  part  of  the  main 
project  until  the  completion  of  the  main  breakwater  should  demon- 
strate its  necessity  or  otherwise.  The  river  and  harbor  act  of  June 
18, 1902,  made  a  further  modification  by  providing  for  the  construc- 
tion of  the  easterly  detached  breakwater  and  continuing  it  to  the 
shore,  at  an  estimated  cost  of  $196,193  for  the  detached  breakwater 
and  $187,658.80  for  the  shore  extension.  A  further  modification  was 
made  by  the  act  of  March  2,  1907,  authorizing  an  extension  seaward 
of  the  shore-arm  breakwater  at  an  additional  estimated  cost  of 
$186,248.20,  making  the  total  cost  of  the  shore  arm  $570,000  and  a 
total  estimate  for  the  project  and  its  modifications  of  $2,264,311. 

The  river  and  harbor  act  of  March  2,  1907,  provided  for  the  fur- 
ther extension  of  the  easterly  shore  arm  of  the  breakwater  under  the 
oontinuing-contract  system,  appropriating  $100,000  therefor  and  au- 
thorizing the  expenditure  of  an  additional  $170,000  (appropriated 
bj  the  sundry  civil  act  of  May  27,  1908)  for  its  completion.  Under 
date  of  May  11, 1907,  a  continuing  contract  was  entered  into  for  tiie 
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extension  of  the  shore  arm  seaward.  The  work  is  to  be  completed 
within  ten  months  after  notification  of  approval  exclusive  of  the 
months  of  December,  January,  February,  and  March.  Work  under 
this  contract  was  commenced  June  15,  1907^  and  suspended  Sep- 
tember 6,  1907,  awaiting  further  appropriations.  It  was  resumed 
June  18,  1908.  The  completion  of  this  contract  will  complete  the 
easterly  shore  arm  and  leave  an  easterly  opening  into  the  harbor 
1,200  feet  in  width. 

The  sum  of  $1,626,993.62  had  been  expended  on  this  work  up  to 
June  30,  1908,  of  which  $6,417.32  was  for  maintenance.  By  this 
expenditure  the  main  breakwater  had  been  built  to  a  total  length  of 
6,970  feet  with  a  height  of  10  feet  above  mean  low  water,  and  the 
easterly  shore  arm  had  been  completed  for  a  distance  of  1,858  feet 
out  from  the  high-water  line  on  shore  to  about  25  feet  depth  of  water^ 
with  110  feet  forming  the  incomplete  slope  at  the  end,  and  about  650 
feet  additional  runnrng  nearly  west,  of  which  400  feet  is  about  the 
high-water  level  and  the  balance  submerged. 

Before  the  construction  of  the  breakwater  the  area  inclosed  within 
the  lines  upon  which  it  has  been  built  and  the  shore  was  about  640 
acres,  of  which  390  acres  has  over  25  feet  of  water  and  198  acres 
additional  over  18  feet. 

Proceedings  for  the  condemnation  of  land  required  for  the  shore 
end  of  the  breakwater  are  in  progress.  The  decree  condemning  the 
land  to  the  uses  of  the  United  States  was  entered  on  May  26,  1906, 
and  the  commission  to  assess  the  land  damages  viewed  the  land  May 
23,  1907. 

A  hearing  was  held  before  the  commissioners  at  Narragansett  Pier 
on  August  14,  1907. 

Six  hundred  and  seventy-two  vessels  used  the  harbor  of  refuge  dur- 
ing the  year,  of  which  246  were  schooners,  206  sloops,  70  barges,  70 
steamers,  54  tugs,  11  yawls,  6  schooner  yachts,  4  steam  yachts,  8  sloop 
yachts,  1  knockabout,  and  1  launch. 

The  unusually  severe  storms  of  the  winter  of  1907-8  accompanied 
by  high  tides  damaged  the  main  breakwater  to  a  considerable  extent, 
which  should  be  repaired  before  another  winter's  storms.  It  is  esti- 
mated that  these  repairs  will  cost  $10,000. 

It  is  proposed  to  apply  the  existing  balance  and  the  amount  esti- 
mated for  profitable  expenditure  for  the  fiscal  year  ending  June  80, 
1910,  toward  the  completion  of  the  easterly  shore  arm,  and  such  other 
work  as  the  available  funds  will  permit. 

The  river  and  harbor  act  of  March  2,  1907,  provided  for  an  ex- 
amination with  a  view  to  further  improvement  of  the  harbor.  The 
report  of  this  examination  was  printed  as  House  Document  No.  911, 
Sixtieth  Congress,  first  session,  in  connection  with  which  matter 
House  Document  No.  935,  Sixtieth  Congress,  first  session,  contains 
certain  j)apers  relating  to  Point  Judith  Harbor  of  Refuge,  bearing 
upon  its  importance  and  the  necessity  for  a  landing  pier  at  that  place. 
Iso  estimate  is  submitted  for  further  work  on  the  existing  project  for 
this  locality  pending  action  by  Congress  on  the  modmed  plan  of 
improvement  contained  in  the  report  of  examination  just  mentioned. 
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Jnly  1, 1907,  balance  unexpended $118, 157.74 

Amoimt  appropriated  by  sundry  civil  act  approved  May  27,  1908 170, 000. 00 


288, 157. 74 
June  80,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement      95, 107. 75 


July  1, 1908,  balance  unexpended 103,049.99 

July  1,  1908,  outstanding  liabilities 25, 326. 23 


July  1,  1908,  balance  available 167.723.76 


July  1, 1908,  amount  covered  by  uncompleted  contracts 131, 955. 36 

Amount  (estimated)  required  for  completion  of  existing  project 444, 311. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  Improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  C  12.) 

IS.  Entrance  to  Point  Judith  Pond^  Rhode  Island. — Point  Judith 
Pond  is  a  shallow  salt  pond,  lying  in  the  rear  of  the  sandy  beach  of 
the  Rhode  Island  shore,  just  west  of  Point  Judith. 

The  improvement  desired  at  this  place  by  the  people  of  the  neigh- 
borhood IS  widening  and  deepening  the  present  opening  into  the 
pond  and  the  construction  of  jetties  for  the  maintenance  of  such 
opening. 

The  State  of  Rhode  Island  and  the  town  of  South  Kingston  are 
making  the  opening  into  the  pond. 

No  eeneral  project  for  the  improvement  of  this  channel  has  been 
formea.  The  appropriation  of  March  3,  1905,  provided  for  the 
expenditure  of  $10,000  to  assist  in  the  work  in  process  of  execution 
by  the  local  authorities.  This  was  expended  in  extending  and 
strengthening  the  western  jetty  at  the  ocean  end  of  the  channel. 

The  river  and  harbor  act  of  March  2,  1907,  provides  $8,000  for 
**  continuing  improvement  and  for  maintenance,"  "  which  amount 
shall  be  expended  for  dredging." 

In  1905  the  excavated  channel  through  the  beach  proper  was  about 
8|000  feet  long  and  carried  a  navigable  depth  of  about  6  feet,  but  for 
a  like  distance  beyond  this  point  there  was  practically  no  navigable 
depth  at  low  tide,  there  being  a  wide  sand  bar  crossed  by  irre^lar 
streams  rarely  carrying  as  much  as  1  foot  of  water.  On  the  pond  side 
of  this  bar  there  was  about  6  feet  depth.  The  difference  of  level 
between  the  pond  and  the  ocean,  togetlier  with  the  relatively  small 
sectional  area  of  the  channel,  is  such  as  to  create  very  strong 
carrents.  No  dredging  through  this  bar  would  be  permanent  with- 
out some  auxiliary  directing  works  to  control  the  flow  of  the  current. 
An  appropriation  of  $6,000  was  made  at  the  1907  session  of  the  Rhode 
Islana  general  assembly,  and  it  was  expected  that  the  use  of  the  com- 
bined appropriations  might  result  in  some  benefit  to  the  work,  but 
the  threatened  cutting  away  of  the  sand  behind  the  westerly  jetty  at 
th6  entrance  to  the  pond  will  probably  make  it  necessary  to  use  the 
State  money  in  an  effort  to  check  this  wash. 

Up  to  June  30,  1908,  $12,000  had  been  expended  in  surveys,  for  the 
expenses  of  the  Board  of  Engineers  authorized  by  the  river  and  har- 
bor act  of  June  18, 1902,  and  for  the  extension  of  the  west  jetty. 
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For  reference  to  reports  containing  more  extended  information,  see 
Annual  Report  of  the  Chief  of  Engineers  for  1906,  page  90. 

July  1,  1907,  balance  unexpended $8,000.00 

July  1,  1908,  balance  unexpended 8»  000. 00 

(See  Appendix  C 13.) 

H.  Harbor  of  refuge  at  Block  Island^  Rhode  Island.— Tina  island 
is  about  14  miles  east  of  the  eastern  end  of  Long  Island,  and  about  10 
miles  distant  from  the  nearest  point  of  the  mainland. 

The  object  of  the  improvement  is  to  furnish  a  harbor  of  refuge  for 
medium-draft  vessels  engaged  in  foreign  and  coastwise  commerce. 

Before  the  construction  of  the  present  harbor  Block  Island  had  no 
harbor  at  all. 

The  mean  tidal  range  is  about  3  feet. 

Between  1870  and  1876,  $285,000  was  appropriated  for  a  break- 
water for  a  harbor  for  medium-draft  vessels,  this  work  being  com- 
pleted in  1878.  Between  1880  and  1882,  $25,000  was  appropriated  for 
dredging  an  inner  basin  and  the  protection  of  the  shore  next  to  the 
breakwater,  this  work  being  completed  in  1884.  In  1884,  $15,000  was 
appropriated  for  additions  to  the  old  breakwater,  this  money  b^ng 
so  spent  and  the  work  completed  in  1884r-85. 

The  project  of  1884,  as  modified  in  1888,  provided  for  the  construc- 
tion of  a  harbor  of  refuge  on  the  eastern  side  of  the  island,  consisting 
of  an  enlarged  inner  harbor  (or  basin)  800  feet  square  for  small  ves- 
sels and  an  exterior  harbor  for  larger  ones,  at  a  total  cost  estimated 
in  1888  at  $75,000.    This  project  was  practically  completed  in  1893. 

The  total  expenditure  prior  to  commencing  work  on  the  ftyiafnng 
project  was  $399,000. 

The  existing  project  of  June  3, 1896,  provides  for  raising  the  entire 
breakwater  to  nroper  height  and  stopping  sand  leaks  between  certain 
points  and  drea^ng  the  main  inner  harbor  to  a  depth  of  10  feet,  at  an 
estimated  cost  oi  $83,985. 

At  the  adoption  of  the  present  project  this  harbor  was  neither  large 
enough  nor  well  enough  protected  for  the  proper  harborage  of  toe 
craft  seeking  refuge  at  this  place  during  storms  and  bad  weather. 

The  sum  of  $119,171.75  had  been  expended  on  the  existing  project 
up  to  June  30,  1908,  of  which  $17,839.74  was  for  maintenance.  By 
this  expenditure  the  entrance  to  the  inner  harbor,  which  had  shoaled 
up  from  the  drift  of  sand,  had  been  partially  dredged  to  a  depth  of 
12  feet  and  redredged  to  a  depth  of  10  feet  several  times.  The  north 
wall  of  the  enlarged  inner  harbor  had  been  strengthened  and  repaired 
and  the  existing  project  completed.  The  accumulation  of  sand  along 
the  westerly  side  of  the  breakwater,  as  noted  for  a  number  of  years, 
continues,  and  it  is  estimated  that  $12,500  would  be  required  to  remove 
the  existing  bar  to  the  depth  of  10  feet  at  mean  low  water. 

The  completion  of  the  project  provides  an  anchorage  of  about  17 
acres,  with  a  least  depth  of  10  feet  at  mean  low  water,  10  acres  of 
which  is  within  the  walls  of  the  enlarged  inner  harbor. 

Reference  to  reports  of  an  examination  and  survey  made  in  pur- 
suance of  act  of  March  2, 1907,  will  be  found  on  page  97  of  this  report 

For  reference  to  reports  containing  more  extended  informatioHi  see 
Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  91. 
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July  1, 1907,  balance  unexpended $21,966.08 

June  80,  1908,  amount  expended  during  fiscal  year  for  works  of 
improyement 21, 246. 66 


July  1, 1908,  balance  unexpended 719. 42 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 12, 500. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  C  14.) 

16.  Cheat  Salt  Pond^  Block  Island.  Rhode  Island. — ^The  Great  Salt 
Pond  is  located  about  the  center  ox  Block  Island  and  contains  an 
anchorage  area  of  150  acres  for  vessels  drawing  18  feet  and  over. 
The  woni  of  converting  the  pond  into  a  harbor  of  refug[e  by  making 
a  channel  through  the  beach  on  the  west,  connecting  it  with  deep 
water  in  the  ocean,  was  started  by  the  State  of  Rhode  Island  and  the 
town  of  New  Shoreham. 

The  channel,  under  the  existing  project  of  June  3, 1896,  as  modified 
in  1900,  is  to  be  600  feet  wide  and  nave  a  central  depth  of  25  feet  for 
a  width  of  150  feet,  sloping  gradually  to  12  feet  in  a  width  of  504 
feet,  the  channel  seaward  to  be  protected  on  the  south  by  a  jetty 
extending  to  350  feet  beyond  the  original  18-foot  contour,  and  on  the 
north  by  a  jetty  about  1,200  feet  lon^,  and  the  sides  of  the  channel 
where  it  passed  through  the  original  oea^h  to  be  protected  by  stone 
revetments  and  sand  fences,  at  a  total  estimated  cost  of  $305,000. 

At  the  time  the  work  commenced  under  the  General  Government 
A  channel  of  varying  width  and  depth  had  been  dredged  with  the 
money  appropriated  oy  the  State  and  town,  which  woiud  permit  of 
12-foot  araft  bein^  carried  in. 

The  south  jetty  nad  been  built  out  837  feet,  and  a  north  jetty  250 
feet  long  had  also  been  built,  but  at  a  distance  of  720  feet  from  the 
Muih  jetty  instead  of  600  feet,  as  called  for  in  the  adopted  project 

Tlie  mean  rise  and  fall  of  the  tide  is  about  3  feet. 

Up  to  June  30, 1908,  $191,151.41  had  been  expended  by  the  General 
Government  on  the  existing  project,  of  which  $9,803.24  had  been 
used  for  maintenance  and  repair.  By  this  expenditure  the  south 
jetty  had  be<m  extended  439  feet  beyond  the  ori^nally  projected 
Igngt^j  making  a  total  of  1,691  feet  from  the  initifd  point  on  shore. 
Some  damage  done  by  a  severe  storm  in  the  spring  of  1900  had  been 
repaired.  Tne  25-foot  deep  channel  150  feet  wide  had  been  completed, 
and  a  cut  23  feet  deep  and  30  feet  wide  had  been  made  on  either  side 
of  it|  that  on  the  northerly  side  of  the  channel  going  but  about  half 
way  through.    The  18- foot  depth  had  been  dredged  to  a  width  of  300 


There  remains  to  complete  the  existing  project  the  construction 
of  jetties  as  planned  ana  dredjging  to  secure  the  widths  and  depths 
projected^  and  the  appropriation  asked  for  will  be  applied  to  this 
wonc 

The  work  required  to  complete  the  existing  project  is  for  the  pur- 
poee  of  extending  the  benefits  of  the  improvement. 

For  reference  to  reports  containinjg  more  extended  information,  see 
Annual  Beport  of  the  Chief  of  Engmeers  for  1905,  page  92. 
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July  1,  1907,  balance  unexpended 182,701.91 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  Im- 
provement      28,  MS.  82 


July  1,  1908,  balance  unexpended 8,848.69 

July  1,  1908,  outstanding  liabilities 7,600.60 


July  1,  1908,  balance  available 1,247. 


Amount  (estimated)  required  for  completion  of  existing  project- 105,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane  30, 
1910,  for  works  of  improvement,  in  addition  to  the  balance  unez- 
IKjnded  July  1,  1908 106,000.00 

Submitted  In  compliance  with  requirements  of  sundry  dvil  act  of 
June  4,  1897. 

(See  Appendix  C  15.) 

16.  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation — steamer  Queen  Gity^  schooner  Jaines  S.  Steele^  barge 
Excels?  or  J  barge  Expounder^  schooner  Demozelle^  schooner  kebecca 
Shepard^  schooner  Jesse  Barlow^  schooner  Alice  T.  Boardman. 

(a)  Steamer  Queen  City^  of  115  gross  tons,  burned  and  sunk  in 
Sakonnet  Harbor,  Ehode  Island.  Eemoval  completed  September  24, 
1907. 

(&)  Schooner  James  S.  Steele^  Gloucester  fisherman  of  78  gross 
tons,  sunk  on  the  Middle  Ground  shoal.  Vineyard  Sound,  Massachu- 
setts.   Removal  completed  October  10,  1907. 

(c)  Unknown  baree  sunk  near  Watch  Hill,  R.  I.,  afterwards  found 
to  be  the  barge  Excelsior.    Removal  completed  November  23,  1907. 

(d)  Barge  Expounder,  sunk  on  the  western  side  of  Providence 
Harbor  below  Sassafras  Point,  Rhode  Island.  Removal  completed 
December  7,  1907. 

(e)  Schooner  Dem^zelh  (British),  sunk  near  the  western  entrance 
to  Vineyard  Sound,  Massachusetts.  Unsuccessful  attempts  were 
made  to  locate  the  wreck  by  sweeping  between  December  9  and  14, 
1907.    Wreck  had  probably  been  destroyed  by  storms. 

(/)  Schooner  Rebecca  ^hepard,  411  gross  tons,  sunk  on  Pollock 
Rip  shoal,  at  eastern  entrance  to  Nantucket  Sound,  Massachusetts. 
Removal  completed  January  2,  1908. 

{g)  Schooner  Jesse  Barlow,  276  cross  tons,  sunk  near  Pollock  Rip 
light  ship  at  eastern  entrance  to  Nantucket  Sound,  Massachusetts. 
Removal  completed  January  11,  1908. 

(A)  Schooner  Alice  T.  Boardman,  sunk  in  Hyannis  Harbor,  Massa- 
chusetts.   Removal  completed  February  4,  1908. 

The  amount  expended  during  the  year  on  the  removal  of  wrecks 
is  $4,709.31. 

(See  Appendix  C  16.) 

EXAMINATIONS    AND    SXTRVEYS    MADE    IN    COMPLIANCE    WITH    BIVKH    AND 
HARBOR   ACT  APPROVED   MARCH  2,  1907. 

Reports  on  preliminary  examinations  and  survevs  required  by  the 
river  and  harbor  act  of  March  2,  1907,  of  the  Mlowing  localities 
within  this  district  were  duly  submitted  by  the  district  oflSser.  They 
were  reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors, 
pursuant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
documents  as  indicated: 
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1.  Preliminary  examination  and  survey  of  harbor  of  refuge^  Block 
Island^  Rhode  Island^  with  a  view  to  securing  a  greaier  navigable 
depth  and  a  larger  anchorage  area. — ^Reports  dated  September 
26,  1907,  and  January  18,  1908,  respectively,  are  printed  in  House 
Document  No.  828,  Sixtieth  Congress,  first  session.  A  plan  for  im- 
provement at  an  estimated  cost  of  $132,000  is  presented. 

2.  Preliminary  examinMion  and  survey  of  Wickford  Harbor^  Rhode 
Island^  with  a  view  to  obtaining  a  depth  of  15  feet^  and  for  the  re- 
moval of  a  ledge  known  as  General  rock. — Reports  dated  JuW  22, 
1907,  and  January  22,  1908,  respectively,  are  prmted  in  House  Docu- 
ment No.  905,  Sixtieth  Congress,  first  session.  A  plan  for  improve- 
ment at  an  estimated  cost  of  $56,800  is  presented. 

S.  Preliminary  examination  and  survey  of  Providence  River j  Rhode 
Island^  with  a  view  to  extending  the  deep-water  area  to  Kettle 
Point. — ^Reports  dated  July  1, 1907,  and  February  4, 1908,  are  printed 
in  House  Document  No.  919,  Sixtieth  Congress,  first  session.  A  plan 
for  improvement  at  an  estimated  cost  of  $184,800  is  presented. 

4.  Examination  of  Point  Judith  Harbor  of  Refuge^  Rhode  Island, — 
Report  dated  January  22,  1908,  is  printed  in  House  Document  No. 
911,  Sixtieth  Congress,  fii-st  session.  A  project  for  improvement  at 
an  estimated  cost  of  $921,502.80  is  presented. 

IMPROVEBfBNT  OF   ElVERS   AND   HARBORS   IN   THE    NEW   LONDON, 
CONNECTICUT,  DISTRICT. 

This  district  was  in  the  charge  of  Maj.  Harry  Taylor,  Corps  of 
Engineers.  Division  engineer,  Col.  John  G.  D.  Knight,  Corps  of 
Engineers. 

i.  Pawcatuck  River^  Rhode  Island  and  Connecticut. — ^The  navi- 
gable part  of  the  Pawcatuck  River  extends  5  miles  from  Westerly, 
BL  I.,  to  its  outlet,  in  Little  Narragansett  Bay,  through  the  northern 

Sirt  of  which  a  navigable  channel  extends  2^  miles  to  Stonington 
arbor,  Connecticut,  through  which  Lon^  Island  Sound  is  reached. 

Before  improvement  the  channel  of  the  river  was  crooked  and 
obstructed  by  numerous  shoals,  on  some  of  which  there  was  1  to  1^ 
feet  of  water,  and  the  greatest  depth  that  could  be  carried  through 
the  bay  channel  was  4^  feet. 

The  original  projects,  that  of  1871  for  the  river  channel  and  that 
of  1879  for  the  channel  across  the  bay,  provided  for  depths  of  5^  and 
7  feet  and  widths  of  75  and  200  feet,  respectively.  The  expenditure 
on  the  original  projects  was  $97,500.01. 

The  present  project,  adopted  in  1896,  provides  for  a  channel  10 
feet  deep  from  Stonington,  Conn.,  to  Westerly,  R.  I.,  with  a  width 
of  200  feet  from  Stonington  to  Avondale,  R.  I.,  a  distance  of  about  4 
miles;  a  width  of  100  feet  from  Avondale  to  the  lower  wharves  at 
Westerly,  a  distance  of  about  3  miles,  and  a  width  of  40  feet  between 
the  upper  and  lower  wharves  of  Westerly,  a  distance  of  about  one- 
half  mile,  at  a  total  estimated  cost  of  $200,361.60.  The  river  and 
harbor  act  of  March  3, 1905,  authorized  the  use  of  $1,000  of  the  appro- 
priation for  the  improvement  of  the  Pawcatuck  River  in  the  removal 
of  obstructions  at  Watch  Hill,  at  the  southeastern  part  of  the  liitth^ 
ITarramnsett  Bay.  The  greater  portion  of  the  obstructions  was  ro- 
movecTin  January  and  February,  1906,  at  a  cost  of  $865.8-2. 
6T101--«iio  1908 1 
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On  this  project  $52,540.25  had  been  exi)ended  to  June  30,  1908. 
therewith  completing  the  section  40  feet  wide  along  the  wharves  ox 
Westerly,  extending  the  100- foot  channel  downstream  1^800  feeL  and 
making  a  part  channel  through  Little  Narragansett  Bay.  Of  this 
amount  $15,114.58  was  applied  to  maintenance.  The  project  is  about 
25  per  cent  completed. 

The  maximum  draft  which  could  be  carried  June  30, 1908,  was  8.5 
feet  in  the  bay  channel,  7  feet  in  the  river,  and  6  feet  near  Watch 
Hill.  The  mean  rise  of  tide  is  2.6  feet  at  the  mouth  of  the  river  and 
2.3  feet  at  WcvSterly. 

The  effect  of  the  improvement  is  to  permit  coal,  lumber,  and  build- 
ing material  to  be  delivered  in  vessels  at  Westerlj,  and  to  ship  there- 
from granite  in  vessels  instead  of  by  rail,  thus  giving  water  competi- 
tion for  these  materials,  with  a  resulting  benefit  in  the  reduction  of 
freight  rates. 

The  available  balance  and  the  appropriation  asked  for  will  be 
applied  toward  maintenance  and  the  completion  of  the  project 

The  reported  tonnage  for  1907  was  47,589,  valued  at  $857,868.84. 

July  1,  1907,  balance  unexpended $88,845.83 

June  30,  1908,  amount  expended  during  fiscal  year: 

For  works  of  Improvement $7,150.64 

For  maintenance  of  improvement 735.05 

7,885.69 


July  1,  1908,  balance  unexpended 25, 450. 74 

July  1,  1908,  outstanding  liabilities 8,683.17 

July  1,  1908,  balance  available 21,826.57 

July  1,  1908,  amount  covered  by  uncompleted  contracts 20,060.21 

Amount  (estimated)  required  for  completion  of  existing  project 188,842.01 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  Improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1,  1908 16,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1890. 

(See  Appendix  D  1.) 

£,  New  London  Harbor^  Connecticut. — ^New  London  Harbor,  which 
comprises  the  lower  3  miles  of  the  Thames  River,  has  a  navigable 
width  of  one-quarter  to  IJ  miles  and  depth  of  26  feet  or  more  in  the 
main  channel  from  Long  Island  Sound  to  the  railroad  drawbrid^ 
which  crosses  the  river  above  the  New  London  dock  front.  This 
channel,  especially  opposite  New  London,  follows  the  east  bank. 
Between  it  and  the  city  docks  is  a  nearly  level  area  having  a  general 
d(»pth  of  10  to  15  feet.  Before  improvement  part  of  the  docks  were 
accessible  to  vessels  of  16  to  18  feet  draft  at  high  tide  only. 

The  ori^nal  and  present  project,  adopted  by  the  act  of  June  13, 
1002,  provides  for  dredging  and  maintaining  a  ship  channel  400  feet 
or  more  in  width,  23  feet  deep,  and  about  6,000  feet  long.  This  chan- 
nel leaves  the  deep  water  of  the  river  opposite  Fort  Trumbull  on  the 
west  side,  skirts  tne  water  front  of  the  city,  including  that  of  Win- 
throp  Cove  to  the  Central  Vermont  Railroad  bridge  and  the  east  side 
of  the  Central  Vermont  dock,  and  joins  the  natural  deep  channel  at  a 
distance  of  about  4,000  feet  upstream  from  the  point  of  beginning. 
The  estimated  cost  of  the  improvement  was  $145,000,  and  $1,000  per 
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annum  for  maintenance.  For  map  see  House  Document  No.  392, 
Fifty-sixth  Congress,  first  session. 

Up  to  June  30, 1908,  $141,080.59  had  been  expended  on  the  project 

The  project  dredring  was  completed  under  a  continuing  contract 
in  October,  1904.  This  completed  the  project  except  at  two  small 
areas  of  led^e  rock  in  the  Fort  Trumbull- Shaws  Cove  arm  of  the  chan- 
nel, where  there  were  depths  of  about  18  feet,  and  at  -a  part  of  a  city 
Sipe  sewer  crossing  the  middle  of  the  dredged  channel,  'miere  the  lea^ 
epth  was  21.6  feet  The  rock  in  the  channel  was  removed  in  1907. 
A  draft  of  23  feet  can  be  carried  to  opposite  all  the  principal  docks. 
The  additional  work  proposed  is  to  maintain  the  improvement. 

The  effect  of  this  improvement  has  been  to  materially  reduce 
freight  rates. 

The  mean  range  of  tide  is  2.6  feet 

Under  a  modification  of  the  existing  Thames  River  project,  adopted 
in  1892,  Shaws  Cove,  a  branch  of  New  London  Harbor,  has  been 
dredged  to  12  feet. 

The  reported  tonnage  of  this  port  for  the  year  1907,  principally 
coal,  building  material,  oil,  and  steamboat  freight,  and  exclusive  of 
that  pertaining  to  Shaws  Cove  and  Thames  River,  was  649,438,  val- 
ued at  $12,111,900.06. 

Reference  to  reports  on  examination  and  survey  made  in  pursuance 
of  act  of  March  2, 1907,  will  be  found  on  page  122  of  this  report 

Julj  1, 1907,  balance  unexpended $13, 149.08 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement       7, 229. 67 


I  Julj  1, 1908,  balance  unexpended 5, 919. 41 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 

unexpended  July  1,  1908 8,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
.    June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  D  2.) 

S.  Thames  River^  Connecticut, — ^This  is  a  tidal  stream  from  Nor- 
widi,  Conn.,  the  head  of  navigation,  to  Long  Island  Sound,  a  dis- 
tance of  15  miles.  For  4  miles  below  Norwich  the  natural  depths 
were  6  feet  or  more  at  low  water  with  widths  of  400  to  1,000  feet.  Be- 
low this  point  depths  were  13  feet  or  more  and  widths  800  to  3,000 
feet 

The  original  project,  adopted  in  1836,  provided  for  a  channel  11 
feet  deep  at  low  water,  to  be  secured  by  dredging  and  building  dikes. 
On  this  project  $40,300  had  been  expended  when,  in  1839,  work  was 
stopped,  the  project  riot  having  been  completed. 

The  existing  project,  adoptSi  June  23,  1866,  and  modified  in  1879, 
1882,  1888,  1892,  and  1907,  is  to  dredge  and  build  training  walls  to 
secure  a  cnannel  200  feet  wide  with  depths  of  20  feet  from  New 
London  to  AJlyns  Point  and  14  feet  thence  5  miles  to  Norwich ;  also 
to  dredge  Shaws  Cove  at  New  London  to  a  depth  of  12  feet.  Esti- 
mates or  cost  were  $473,870  for  construction  and  $9,500  annually  for 
maintenance. 

Up  to  June  80, 1908,  $458,165.31  had  been  expended  on  this  project 
and  its  modifications,  of  which  $32,308.57  had  been  applied  to  main- 
tenance.   The  proposed  training  walls  had  been  completed;  a  cJaaxl- 
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nel  had  been  completed  to  AUyns  Point,  200  feet  in  width  and  16 
feet  in  depth ;  thence  to  Norwich  the  project  depth  of  14  feet  had  been 
secured  in  a  channel  varying  in  width  troia  100  to  200  fdet;  and  the 
proposed  dredging  in  Shaws  Cove  had  been  completed.  Tiie  upper 
portion  of  the  channel  was  redredged  for  maintenance  during  the 
year. 

Mean  range  of  tide  is  2.6  feet  at  New  London  and  8.1  feet  at 
Norwich. 

With  the  balance  on  hand  it  is  proposed  to  complete  the  project. 
The  appropriation  recommended  will  be  applied  to  maintenance  of  the 
improvement. 

Commerce  at  Allyns  Point  is  coal,  and  at  Norwich  and  intermediate 
landings  it  is  mainly  coal,  lumber,  cotton  and  wool,  and  steamboat 
freight.  The  reported  tonnage  for  1907  was  459,016,  valued  at 
$2,826,977.16,  including  20,789  tons,  valued  at  $126,462.80,  for  Shawa 
Cove  commerce. 

The  work  done  has  reduced  the  cost  of  transportation  by  enabling 
freight  to  be  brought  in  vessels  of  16  and  18  foot  draft  instead  of  8 
foot  draft.  The  river  commerce  of  the  present  day  could  not  be  car- 
ried except  for  the  increased  depths  thus  obtained. 

The  modification  of  project  adopted  by  act  of  March  2,  1907,  is 
printed  in  House  Document  No.  265,  Fifty-ninth  Congress,  second 
session. 

July  1,  1907,  balance  unexpended $48,866.22 

June  30,  1908,  amount  expended  during  fisoal  year: 

For  works  of  Improvement $7,215.27 

For  maintenance  of  improvement 7,  215. 28 

14,430.53 


July  1,  1908,  balance  unexpended 29,4S4.( 


July  1,  1908,  amount  covered  by  uncompleted  contracts 14,300.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 9,600.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  D  3.) 

4,  Connecticut  River  between  Ilartford^  Conn.^  and  HolyoJce^ 
Mass. — ^This  portion  of  the  river  is  34  miles  long,  and  is  naturally 
divided  into  three  distinct  sections.  From  Hartford  to  the  foot  of 
Enfield  Rapids,  10^  miles,  the  river  has  a  gentle  slope,  with  a  sandy, 
shifting  bottom;  from  the  foot  to  the  head  of  Enfield  Bapids,  5i 
miles,  the  total  fall  at  low  water  is  32  feet,  and  the  bed  of  the  river  is 
largely  rock;  from  Enfield  Falls  to  Ilolyoke,  18  miles,  the  river  is  of 
moderate  width,  gentle  slope,  fair  depth,  and  stable  bottom. 

In  its  original  condition  the  lower  section  had  a  navigable  depth  of 
2  feet  or  less  at  low  water ;  the  second  section  could  be  navigated  up- 
stream only  with  great  difficulty  and  only  by  boats  of  shallow  drait; 
the  third  section  was  navigable  by  boats  drawing  4  to  5  feet  of  water. 

At  Enfield  Rapids  a  canal  with  locks  80  feet  m  length  and  18  feet 
in  width,  designed  for  boats  with  draft  of  about  3  feet  at  low  water, 
has  been  constructed  by  private  enterprise  as  part  of  a  water-power 
development  scheme. 


RIVER  AND  HARBOR  IMPROVEMENTS.  101 

_  Prior  to  June  30, 1898,  $93,059.70  was  expended  'in  the  construction 
of  wing  dams  and  dredging  to  provide  a  temporary  improvement 
below  Enfield  Rapids,  and  in  extensive  surveys  and  examinations 
which  were  made  with  a  view  to  permanent  improvement  of  the  whole 
stretch  from  Hartford  to  Holyote. 

No  work  of  improvement  has  been  carried  on  in  this  section  of  the 
river  since  1886. 

A  complete  history  of  the  improvement  of  this  section  of  the  river, 
up  to  that  date,  with  maps  and  plans,  is  given  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1878,  pages  248-391. 

Examinations  and  surveys  with  a  view  to  future  permanent  im- 
provement have  been  made  under  the  river  and  harbor  acts  of  June 
8, 1896^  June  13, 1902,  and  March  3, 1905.  The  Board  appointed  by 
authority  of  the  last-named  act  suggested  three  plans  of  improvement 
other  than  those  which  had  been  already  reported  upon.  One  of  these 
plans  provided  for  dredging,  the  use  of  wing  dams  and  training  walls, 
and  rock  excavation  from  Hartford  up  to  a  point  above  the  mills  at 
Windsor  Locks;  thence  by  a  new  lock  and  the  upper  portion  of  the 
existing  canal,  and  thence  to  Holyoke,  at  a  cost  of  $1,465,600.    This 

Elan  was  approved  by  the  Board  of  Engineers  for  Rivers  and  Har- 
ors,  provided  that  all  rights  claimed  to  be  infringed  by  this  work 
shoma  be  ceded  to  the  United  States  without  cost.  The  amount  ex- 
pended on  this  survey  was  $22,838.47. 

The  appropriation  of  March  2, 1907,  is  for  the  purpose  of  investiga- 
tion ana  further  examination,  in  connection  with  the  recommenda- 
tion of  the  Board  of  Engineers  for  Rivers  and  Harbors  referred  to,  to 
determine  what  rights  may  be  infringed  and  if  they  can  be  obtained 
without  cost  to  the  United  States. 

To  June  30, 1908,  the  amount  expended  from  the  appropriation  of 
March  2, 1907,  was  $210.32. 

No  permanent  benefit  has  resulted  from  the  work  thus  far  done. 

July  1, 1907,  balance  unexpended •$14, 068. 78 

June  80, 1908,  amount  expended  during  fiscal  year $177. 27 

June  80,  1908,  amoont  covered  into  the  surplus  fund  of 

tbe  Treasury 6, 940. 30 

7, 117. 67 

July  1, 1908,  balance  unexpended 6, 951. 21 

July  1, 1908,  outstanding  liabilities 1. 39 

Joly  1, 1908,  balance  arailable 6,949.82 

(See  Appendix  D  4.) 

5.  Connecticut  River  below  Hartford,  Conn. — ^The  part  of  the  river 
under  improvement  is  50  miles  long  from  Lon^  Island  Sound  to 
Hartford.  Beyond  Hartford  the  river  is  navigaole,  by  means  of  a 
small  private  canal  at  Windsor  Locks,  Conn.,  34  miles  to  Holyoke, 
Mass.,  although  the  navigation  is  limited  by  reason  of  low  fixed 
bridges  and  the  inadequacy  of  the  canal.  Before  be^nnin^  improve- 
ment below  Hartford  the  available  depth  over  Sajrbrook  oar  at  the 
mouth  of  the  river  was  7  feet,  and  thence  to  Hartford  at  the  shoalest 
of  the  river  bars  about  5  feet. 

The  original  project,  adopted  in  1836,  provided  for  the  removal  of 
the  Saybrook  bar  by  dredging.    Up  to  1843  an  11  to  12  foot  channel 

•  IndudflS  I2461JS8  from  the  act  of  June  13,  1902,  available  for  surveys  only, 
and  |4,MeM  from  tbe  act  of  March  2,  1907. 
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had  been  dredged  60  feet  wide  and  1,500  feet  long,  at  a  cost  of 
$23,471.57.  No  further  work  was  done  until  1870,  by  which  time  the 
dredged  channel  had  been  nearly  obliterated  by  storms  and  freshets. 

A  project  for  permanent  improvement  was  adopted  in  1870  and 
modified  in  1873  and  1880,  under  which  two  jetties  were  built  at  Say- 
brook  bar  and  dikes  constructed  at  Hartford  and  Glastonbury  bars; 
but  operations  under  this  project  have  been  abandoned. 

The  existing  project,  adopted  in  1887  and  modified  in  1890,  pro- 
vides for  maintaining  the  navigable  channel  by  completing  two  jetties 
at  Saybrook  bar  to  a  height  of  5  feet  above  high  water,  wiOi  top 
width  of  6  feet  and  side  slopes  of  1  on  1 ;  raising  the  training  wait, 
nearly  3,700  feet  long,  at  the  Hartford  bars  as  may  be  found  necessary 
by  experience,  but  not  to  exceed  15  feet  above  low  water;  dredging 
the  channel  between  the  jetties  to  12  feet  depth  and  width  of  400  feet 
and  maintaining  the  channel  by  annual  dredging  at  the  various  river 
burs  to  about  10  feet  depth  at  mean  low  water  and  to  a  width  as  near 
100  feet  as  practicable,  at  an  estimated  cost — 

For  annual  dredging |10,000 

Completing  Saybrook  Jetties 60,000 

Dredging  channel  between  them 20,000 

RaiBlng  Hartford  dike BO,  COO 

Total 140, 000 

For  scope  and  history  of  the  modifications  see  pages  120  and  121, 
Annual  Report  of  the  Chief  of  Engineers,  1900. 

The  act  of  June  13,  1902,  authorized  an  exiDcnditure  of  $1,000  for 
removal  of  obstructions  at  mouth  of  Salmon  River,  a  tributary  to  the 
Connecticut  River. 

Up  to  June  30,  1908,  $563,721.93  had  been  expended  on  this  im- 

?rovement,  of  which  $325,395.08  had  been  applied  to  maintenance. 
he  project  is  about  50  per  cent  completed. 

The  maintenance  of  the  river-bar  channels  by  annual  dredging  has 
been  held  paramount  in  the  project.  A  channel  200  feet  wide  and  12 
feet  deep  at  mean  low  water,  which  has  been  dredged  through  Say- 
brook  bar  between  the  jetties,  has  been  well  maintained  by  the  jetties, 
and  annual  drod<!:ing  at  the  river  b.ars  has  generally  kept  a  half- 
width  channel  open  so  that  Hartford-New  York  steamers  and  barges 
drawing  from  9  to  11  feet,  according  to  the  river  stage,  have  been 
but  little  detained,  and  then  only  at  summer  low  river  and  before  com- 
pletion of  the  annual  dredging.  The  maximum  draft  which  could 
be  carried  at  mean  low  water  over  the  shoalcst  river  bar  on  June  30, 
r.)08,  was  10  feet.  The  mean  rise  of  tide  is  3.6  feet  at  Saybrook 
jetties  and  on  low  river  1.5  feet  at  ITartford. 

Sketches  of  the  Connecticut  River  from  Hartford  to  Rocky  HjH 
and  of  Saybrook  bar  are  printed  in  the  Annual  Report  of  the  ChieJ 
of  Engineers  for  1885,  page  (>3C.  The  river  from  the  Sound  to  Hart- 
ford is  shown  on  Coast  Survey  charts  253-256. 

The  reported  tonnage  for  the  year  1907  amounted  to  485,704  tons, 
mainly  coal,  lumlxjr,  building  materials,  and  miscellaneous  steamboat 
f  ri^ight^  valued  at  $12,349,420. 

The  work  done  has  reduced  freight  rates  to  Hartford  and  lower 
river  ports  materially,  and  has  also  greatly  facilitated  the  delivery  of 
ooal  and  other  freight.  Without  the  improvements  there  could  be 
but  little  freight  traffic  on  the  river. 


BIVEB  AND  HABBOB  IMPBOVEMENTS.  103 

The  available  balance  and  the  additional  appropriation  asked  for 
will  be  applied  to  maintenance  and  continuing  work  on  the  approved 
project. 

ifotice,  dated  June  11,  1907,  was  served  on  the  New  York^  New 
Haven  and  Hartford  Railroad  Company  requiring  removal  of  its  old 
bridge  over  Connecticut  River  at  Old  Saybrook  and  Old  Lyme, 
Conn.,  pursuant  to  the  provisions  of  section  7  of  act  of  Congress 
approved  April  7,  1904,  the  said  structure  to  be  entirely  removed  by 
December  31,  1908. 

July  1, 1907,  balance  unexpended $55, 293. 98 

June  80,  1908,  amount  expended  during  fiscal  year : 

For  works  of  improvement $6,651.80 

For  maintenance  of  improvement 15,665.68 

22,317.48 


July  1, 1908,  balance  unexpended 32, 976. 50 

July  1,  1908,  outBtanding  liabUities 5, 140. 60 

July  1, 1908,  balance  available 27, 835. 90 


July  1, 1908,  amount  covered  by  uncompleted  contracts 7, 030. 65 

Amount  (estimated)  required  for  completion  of  existing  project 95, 665. 68 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
SO,  1910,  for  works  of  improvement  and  for  maintenance,  in  ad- 
dition to  the  balance  unexpended  July  1,  1908 40, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of 
1899. 
(See  Appendix  D  5.) 

6.  Harbor  of  refuge  at  Duck  Island  Harhor^  Connecticvt—  Duck 
Island  Harbor  is  a  bay  on  the  north  shore  of  Lon^  Island  Sound  about 
7  miles  west  of  the  mouth  of  the  Connecticut  River  and  midway  be- 
tween the  harbors  of  New  London  and  New  Haven. 

The  project  for  this  improvement,  adopted  by  the  act  of  September 
19, 1890,  provides  for  the  construction  or  three  riprap  breakwaters  of 
8,000, 1,760,  and  1,130  feet  length,  respectively,  inclosing  and  shelter- 
ing an  area  of  about  115  acres,. with  two  entrances.  The  project 
height  of  the  breakwaters  is  10  feet  above  low  water,  with  crown  of 
10  feet  and  slopes  of  2  on  3  outside  and  1  on  1  inside.  The  estimated 
aggregate  cost  is  $403,540.  For  map  sec  ^Vnnual  Report  of  the  Chief 
of  Engineel^  for  1887,  page  644,  and  House  Document  No.  398, 
Sixtieth  Congress,  first  session. 

To  June  30, 1908,  $116,309.25  had  been  expended,  of  which  $5,334.10 
was  for  maintenance,  and  2,097  linear  feet  of  the  west  breakwater  had 
been  built,  but  with  reduced  cross  section,  extending  westwardly  from 
Duck  Island  to  a  low-water  depth  of  17  feet.  The  mean  rise  of  tide 
is  3.8  feet 

No  estimate  is  submitted  for  further  work  on  the  existing  project 
for  this  locality,  pending  action  by  Congress  on  a  modified  plan  of 
improvement  contained  in  House  Docunieiit  No.  398,  Sixtieth  Con- 
irresB.  first  session,  based  on  examination  and  survey  authorized  by 
the  nver  and  harbor  act  approved  March  2,  1907. 

The  project  is  about  25  per  cent  completed.  The  commerce  to  be 
benefitra  by  this  improvement  is  the  passing  commerce  of  Long 
Island  Sound,  which  may  find  it  necessary  or  convenient  to  seek 
sheltsr  at  this  locality.    Its  value  can  not  be  satisfactorily  estimated. 
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From  February  1  to  December  31,  1907,  949  vessels  were  reported  as 
using  the  harbor  of  refuge. 

July  1,  1907,  balance  unexpended $8,802.75 

July  1,  1908,  balance  unexpended 3.892.75 

Amount  (estimated)  required  for  completion  of  existing  project 349,540.00 

(See  Appendix  D  6.) 

7.  Branford  Harbor^  Connecticut. — ^Branford  Harbor  consists  of 
three  distinct  parts:  The  outer  harbor,  approximately  1  mile  wide 
and  three-quarters  of  a  mile  deep ;  the  inner  harbor,  about  h&Lf  a  mile 
in  diameter,  separated  from  the  outer  harbor  by  a  series  of  rocks,  the 
principal  ones  of  which  are  known  as  "The  Mermaids;^  and  the 
river,  which  empties  into  the  inner  harbor  from  the  northeast  The 
natural  low-water  depths  when  improvement  began  were:  At  the 
outside  of  the  outer  harbor,  15  to  16  feet,  gradually  shoaling  to  8 
feet  near  "The  Mermaids;"  through  the  inner  harbor  from  "The 
Mermaids  "  to  the  mouth  of  the  river,  7  to  8  feet;  up  the  river  for  a 
distance  of  1  mile,  nearly  to  the  lower  docks,  12  feet  or  more.  From 
the  lower  to  the  upper  docks  the  channel  gradually  shoaled  and  nar- 
rowed so  that  the  controlling  depth  was  less  than  6  feet  and  the  width 
25  to  50  feet  At  the  upper  dock  the  stream  is  crossed  hy  an  earthen 
causeway,  in  which  there  is  a  small  drawbridge  which  is  rarely 
opened,  although  the  stream  is  navigable  for  small  craft  to  a  fixed 
bridge  about  one-half  mile  above.  Since  the  adoption  of  the  present 
project  a  very  general  and  uniform  shoaling  of  1  to  2  feet  has  taken 
place  in  the  inner  harbor,  so  that  the  controlling  depth  between  "  The 
Mermaids"  and  the  mouth  of  the  river,  the  shoalest  place  in  the 
cliannel,  was  only  about  6  .feet 

The  orignal  and  present  project,  adopted  bv  the  act  of  June  13, 
1902,  and  modified  by  the  act  of  March  2,  i907,  provides  for  an 
S^-foot  channel  100  feet  wide  in  the  upper  part  of  the  river  between 
the  lower  and  upper  docks  and  throuo;h  the  shoals  at  the  mouth  of 
the  river,  at  an  estimated  first  cost  of  $13,000. 

This  project  was  completed  July  30,  1907,  at  which  time  channels 
of  full  project  dimensions  had  be^  dredged  from  the  S^foot  curve 
in  the  lower  harbor  through  the  inner  harbor  to  the  mouth  of  the 
river,  and  in  the  upper  portion  of  the  river  from  below  the  lower 
docks  upstream  to  the  upper  docks. 

This  work  greatly  facilitates  navigation,  and  the  effect  of  the  im- 
provement has  been  to  reduce  freight  rates. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  from  the 
entrance  of  the  harbor  to  the  head  of  the  projected  channel  was  about 
8  feet  at  mean  low  water.     The  mean  rise  oi  tide  is  about  6.5  feet 

For  report  of  survey  upon  which  the  present  project  is  based,  see 
Annual  lieport  of  the  Chief  of  Engineers,  1901,  page  1189,  et  seq. 
Reference  to  reports  on  examination  and  survey  made  in  pursuance 
of  act  of  March  2,  1907,  will  be  found  on  page  122  of  this  report 

The  amount  expended  on  this  project  to  June  30,  1908,  was  $11,- 
148.31,  of  which  $1,684.18  was  for  maintenance. 

The  commerce  of  this  harbor  is  mainly  coal,  molding  sand  and  clay, 
iron,  and  lumber.  The  tonnage  for  the  year  1907  amounted  to  28,813 
gross  tons,  valued  at  $136,052.39. 

The  available  balance  and  the  appropriation  asked  for  will  be  ap- 
plied to  maintenance  of  the  improvement 


Jolj  1«  1907.  bftlmiMe  nnezpcDded |&\d^» 

June  SDi,  190S.  uaoimt  cxpezhleii  dnria^  £so&I  T«ar : 

Fbr  vorks  of  improTcment $4.tWS.S& 

For  matntCDftzxe  of  ImivoTci&e:;^ l.i$71.i>9 


JjOj  1,  190a  tMluee  nnerpcnded l.»l.i^ 


Amoont  that  can  be  profitably  expended  In  fis^^l  year  mdlnit  Juno 
80^  1910,  for  maintenance  of  ImproTement  in  addition  to  the  bal- 
ance uiezpended  Jn|y  1,  1903 - iiXXXOD 

Submitted  In  compliance  with  requimnenta  of  aandry  cItU  aot  of 
Jane  4, 1887,  and  of  section  7  of  the  rirer  and  harbor  aot  of  1$AX 

(See  Appendix  D  7.) 

8.  Neuf  Haven  HarbcTj  Connecticut. — ^New  Haven  Hax^H^r  ia 
formed  by  a  bay  on  the  north  side  of  Long  Island  Sound,  which  ox- 
tends  inland  about  4  miles  and  is  from  1  to  2  miles  wide.  Mill  and 
Quinnipiac  rivers,  navigable  for  about  1  and  3  miles,  resneotivoly* 
above  their  mouths,  empty  into  the  head  of  the  harbor  from  the 
northeast  The  original  available  low-water  depth  from  the  wharves 
to  Cranes  bar,  one-third  wav  down  the  harbor,  was  9  foet;  thomv  to 
Fort  Hale,  halfway  down,  it  was  16  feet  or  over.  I^low  Fort  Ilnle 
was  a  broad  bar  of  soft  mud  extending  across  the  channel,  with  avail- 
able depth  of  18  feet  The  harbor  entrance  was  partlv  obstructeil  by 
several  sunken  rocks.  In  Quinnipiac  Kiver  the  available  low-water 
depth  was  about  4  feet,  and  in  the  west  branch  of  Mill  River  hIkmiI  5 
feet  to  the  head  of  the  present  projected  improvement  AlH)ve  this 
point  both  rivers  are  for  the  most  part  availaole  for  navigation  only 
at  hi^h  tide.  The  entire  east  brandi  of  Mill  Kiver  ran  nearly  bare  at 
low  tide. 

In  1870  a  project  was  adopted  for  removal  of  sunken  rocks  at  the 
harbor  entrance.  This  work  was  not  continued  after  1875,  when  the 
harbor  breakwaters  were  first  proposed.  In  1871  the  project  was 
extended  to  include  deepening  the  harbor  channel,  the  proposed  ilopth 
and  width  being  modined  from  time  to  time  as  appropriations  wore 
made  until  1899,  when  the  project  provided  for  a  cnnnnol  10  fiH»t  doep 
and  from  400  to  700  feet  wide  from  Lonp  Island  Sound  to  the  bond 
of  the  harbor  and  for  a  dike  to  contract  the  channol  across  Fort  Hale 
bar,^  at  a  total  estimated  cost  from  beginning  of  $iM8,(H)0.  This 
project  was  nearlv  completed,  the  deficiencies  being  in  the  loiifjrth  of 
channel  arm  of  the  dike,  which  was  about  two-thirds  the  pn)jer(od 
length,  and  in  the  width  of  the  channel  across  Fort  Hale  bar,  wirM*h 
was  only  200  feet  wide.  The  total  amount  expended  on  thasct  projects 
was  $825,695.66. 

The  last  project,  which  was  adopted  by  the  act  of  iMan^h  3,  1K!)J), 
provided  for  a  channel  20  feet  deep,  400  feet  wide,  and  4  niiUvs  long, 
from  Long  Island  Sound  to  Canal  dock;  thence  of  same  deplli,  :U)() 
feet  wide,  one-half  mile  to  Tomlinson  bridge;  three  anchorage  hnsins 
below  Tomlinson  bridge  of  20,  10,  and  12  feet  depths;  a  channel  up 
the  Quinnipiac  Kiver  200  feet  wide  and  12  feet  deep  to  (irand  avt^niie, 
and  a  channel  up  the  Mill  River  12  feet  deep  and  200  {vA*i  wide  to  the 
junction  of  the  two  branches  al>ove  Chapel  street  and  Uien<*e  12  feet 
deep  and  76  feet  wide  up  each  branch  to  Grand  avenue.  Tiie  a<'t  of 
March  8, 1899,  making  the  first  appropriation  for  this  project,  liuiiled 
it  to  the  portion  below  Tomlinson  bridge,  but  the  act  ot  June  l.'J,  1002, 
anthorized  the  extension  to  the  part  above  Tornlinwin  bridge,  pro- 
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vided  the  cost  should  not  exceed  $345,000,  the  amount  authorized  by 
the  act  of  1899.  The  above  project,  including  the  improvemcuat  of  the 
Quinnipiac  and  Mill  rivers,  except  that  part  of  the  Quinnipiac  River 
between  Ferry  street  and  Grand  avenue,  was  completed  April  26, 
]  904,  mainly  under  continuing  contract,  and  a  channel  8  feet  deep  and 
50  feet  wide  dredged  in  the  Quinnipiac  River  between  Ferry  street 
and  Grand  avenue.  The  total  appropriated  for  the  project  adopted 
by  the  act  of  1899  amounts  to  $280,073.90,  being  less  tnan  the  author- 
ized cost  of  the  project  by  $64,926.10.  The  entire  project  is  about 
80  per  cent  completed. 

Mill  River,  where  the  worst  shoaling  had  taken  place,  was  re- 
dredged  during  the  past  year. 

The  available  balance  and  the  appropriation  asked  for  will  be 
applied  to  maintenance  and  to  continuing  the  approved  projecL 

For  reference  to  maps  and  further  details  regaraing  tlie  harbor  and 
projects,  see  Annual  Report  of  the  Chief  Engineers,  1904,  page  94. 

The  amount  expended  on  the  existing  project  up  to  the  dose  of  the 
fiscal  year  ending  June  30, 1908,  was  ^06,294.80,  of  which  $88,088.59 
was  for  maintenance. 

The  maximum  draft  which  could  be  carried  June  80, 1908,  throoffh 
the  main  channel  to  Tomlinson  bridge  was  19  feet  at  mean  low  ticfe: 
above  Tomlinson  bridge  the  maximum  low-water  draft  which  could 
be  carried  up  Mill  River  to  Grand  avenue  bridge  was  12  feet  in  both 
branches;  up  Quinnipiac  River  to  Ferry  street  bridge,  12  feet,  and 
from  Ferry  street  bridge  to  Grand  avenue  a  little  more  than  6  feet 
The  mean  rise  of  tide  is  6.5  feet  at  entrance  to  the  harbor  and  6.6 
foet  at  Tomlinson  bridge. 

The  work  done  has  enabled  deeper-draft  vessels  to  use  the  harbor 
than  was  formerly  possible,  with  the  resulting  reduction  of  freight 
rates  due  to  the  larger  vessels  and  increased  facilities  for  hftn^^liiig 
freight  made  possible  thereby. 

The  commerce  of  New  Haven  Harbor  is  mainly  in  coal,  steamboat 
freight,  shellfish  and  shells,  lumber,  steel  billets,  and  pig  iron.  The 
reported  tonnage  for  the  calendar  year  1907  was  1,876,295  tons, 
valued  at  $31,824,711.82. 

July  1,  1907,  balance  unoxponde<l 118,879.11 

June  30,  1908,  amount  exi>ended  during  fiscal  year  for  ninintonnnce 
of  improvement 1©,  296. 67 

July  1,  lOOS,  balance  unexpended 2,063.44 

July  1,  11^H)S,  outstanding  liabilities 40.63 


July  1,  1908,  balance  available 2,042.81 

Amount  (estimated)  required  for  completion  of  existing  project 64,920.10 

Amount  tbat  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
uuoxponded  July  1.  1008 *  20, 000. 00 

Submitted  in  compliance  with  retiuinMueuts  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  D  8.) 


« Including  channel  by  way  of  Oyster  Point  to  Kimberly  Avenue  Bridge  on 
West  Kiver. 
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9.  BreahwaterB  at  Xew  Hacen^  Conn. — The  original  and  existing 
project  for  this  work,  authorized  by  act  of  March  3,  1879,  and  ap- 
proved January  31,  1880,  and  modified  by  act  of  September  19, 1890, 
m  accordance  with  plans  given  in  Annual  Eeport  of  the  Chief  of  En- 
gineerSy  1889,  pa^  678,  is  to  make  a  harbor  of  refuge  at  the  entrance 
to  Xew  Haven  Harbor  by  constructing  four  breakwaters — one  3,300 
feet  long,  extending  from  Southwest  ledge  to  Quixes  ledge ;  one  5,000 
feet  long,  extendinj^  from  a  point  1.000  feet  north  54^  east  from  Lud- 
ington  rock,  in  a  (urection  south  54°  west  across  the  rock ;  one  about 
4,200  feet  long,  extending  northwesterly  from  a  point  6,000  feet  south 
54®  west  from  Ludington  rock,  and  one  about  1,200  feet  long,  extend- 
ing soathwesterly  from  Mor^n  Point  on  the  east  side  of  the  harbor 
entrance — the  cross  section  of  all  these  breakwaters  to  be  12  feet  wide 
on  top  and  6  feet  above  mean  high  water,  with  outer  slope  1  on  2 
and  inner  slope  1  on  1.  The  estimated  cost  from  the  beginning,  in 
1880,  was  $2,151,134.  The  anchorage  which  will  be  shehered  by  the 
breakwaters  exceeds  2,000  acres,  of  which  over  500  acres  has  depths 
of  20  to  28  feet,  and  the  remainder  is  9  to  20  feet  deep.  The  mean 
rise  of  tide  is  6.5  feet. 

^  For  original  report  <m  project,  see  Annual  Eeport  of  Chief  of  En- 
gineers, 1880,  page  449  et  seq.,  and  for  modification  of  project  and 
maps  showing  the  location  of  the  breakwaters  as  contemplated  under 
the  existing  project  see  Annual  Report  of  the  Chief  of  Engineers  for 
1889,  page  678  et  seq. ;  1890,  pages  624  and  625,  and  1896,  page  702. 

At  tiie  close  of  the  fiscal  year  the  breakwater  from  Southwest  ledfi:e 
to  Quixes  ledge  had  been  completed  3,450  feet  long;  4,450  feet  of  the 
Ludington  rock  breakwater  had  been  built,  but  with  steeper  slopes 
than  called  for  bv  the  project,  and  work  was  in  progress  on  the  west 
breakwater,  whicli  had  oeen  extended  a  total  distance  of  2,655  feet,  of 
which  the  first  2,315  feet  from  the  easterly  end  was  very  nearly  com- 
pleted and  the  remainder  was  at  heijrhts  varying  from  about  25  fei^t 
below  to  6  feet  above  low  water.  The  project  is  about  50  per  cent 
completed. 

The  total  expenditure  to  June  30,  1908,  was  $958,929.55,  of  which 
$8,751.91  was  for  maintenance. 

The  commerce  now  benefited  and  to  be  further  benefited  by  this 
work  is  mainly  the  passing  commerce  of  I^ong  Island  Sound.    The 

Erojected  breakwaters  provide  also  an  outer  anchorage  for  vessels 
ound  to  and  from  New  Haven  and  help  to  ^>rotect  the  entrance  to 
New  Haven  Harbor  proper  from  3eas  and  to  dnninish  channel  filling. 
For  the  calendar  year  1907  some  6,708  vessels  sought  refu^je  behind 
the  breakwaters.  The  additional  work  proposed  is  for  extension  of 
benefit  to  commerce. 

TTie  available  balance  and  the  appropriation  asked  for  will  ho 
mpplied  to  continuing  construction  of  the  west  breakwater  and  to 
mamtenance. 

The  river  and  harbor  act  of  March  2,  1907,  authorized  continuin«i; 
contracts  for  the  prosecution  of  this  work  to  the  amount  of  $2.')0,()(M), 
all  of  which  has  now  been  appropriated;  such  a  contract  was  entered 
into  June  11,  1907.  Work  under  this  contract  was  begun  SepU^nibcr 
4, 1907|  and  was  in  progress  at  close  of  fiscal  year. 
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July  1,  1907,  balance  unexpended $100,  d( 

Amount  appropriated  by  lundry  dvil  act  approved  May  27, 1908—      160, 0( 


June  SO,  1908,  amount  expended  during  fiscal  year: 

For  works  of  improvement $75, 702. 72 

For  maintenance  of  improvement 4,628.40 


200, 8C 


80,21 


July  1, 1908,  balance  unexpended 170,03 

July  1,  1908,  outstanding  liabilities 28,12 


July  1,  1908,  balance  available 146, OS 

July  1,  1908,  amount  covered  by  uncompleted  contracts 124, 18 

Amount  (estimated)  required  for  completion  of  existing  project..  1,030,8£ 


200,  OC 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement  in  addition  to  the  Imlance 
unexpended  July  1,  1908 

Submitted  in  compliance  with  requirements  of  sundry  dvil  act  of 
June  4,  1897. 

(See  Appendix  D  9.) 

10,  West  River  J  Connecticut. — ^This  river  lies  between  the  dt 
Xew  Haven  and  the  town  of  West  Haven.  The  head  of  naviga 
is  at  a  railroad  bridge  about  one-half  mile  upstream  from  the  E 
berly  Avenue  Bridge.  About  500  vards  below  this  drawbridge 
river  widens  into  a  shallow  bay  and  joins  New  Haven  Harbor  » 
of  Oyster  or  City  Point.  The  natural  channel,  about  2,000  yi 
long  through  ^e  middle  of  the  bar,  carried  less  than  8  feet  a1 
shoalest  part.  A  channel  leading  from  the  harbor  to  docks  at  CH 
Point  had  a  controlling  dep^  of  4.5  feet,  but  between  Oyster  F 
and  the  channel  along  the  West  Haven  docks  was  a  wide  flat  ne 
bare  at  low  tide.    The  mean  rise  of  tide  is  about  6.5  feet 

The  project  adopted  by  the  river  and  harbor  act  of  March  8,  1 
provided  for  a  9-ioot  channel,  100  feet  wide,  from  the  downstr 
corner  of  the  16-foot  anchorage  basin  of  New  Haven  Harbor, 
Oyster  Point  and  the  dock  frontage  of  West  Haven,  to  Somb 
Avenue  Bridge,  at  a  cost  of  $38,500,  and  $500  for  annual  mai 
nance. 

To  June  30,  1908,  $38,500  had  been  expended  on  the  project, 
a  channel  of  project  dimensions  had  been  completed.    The  expe 
tiire  during  the  year  was  in  settlement  of  expenses  incuired  aw 
the  previous  year. 

On  June  30, 1908,  a  low-water  draft  of  9  feet  could  be  carried  f 
the  16-foot  anchorage  basin  in  New  Haven  Harbor  upstream  thro 
the  Kimberly  Avenue  Bridge  to  the  railroad  bridge  above,  the  dn 
ing  between  the  two  bridges  having  been  done  by  private  enterpi 
The  railroad  bridge  is  a  closed  bridge,  and  no  navigation  is  pn 
cable  above  this  point  except  by  small  unmasted  vessels. 

The  report  of  survey  of  West  River  is  published  at  page  996 
following.  Annual  Rei)ort  of  the  Chief  of  Engineers,  1904,  and 
survey  map  is  printed  in  House  Document  No.  78,  Fifty-eighth  C 
gress,  second  session. 

The  effect  of  the  improvement  on  freight  rates,  if  any,  is  not  kno 

The  principal  articles  of  commerce  are  coal,  oysters  and  shells, 
building  material.  The  reported  tonnage  for  the  calendar  year  1 
was  125,873,  valued  at  $1,025,014.88. 
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July  1,  1907,  balance  unexpended $1, 865. 17 

June  30,  190i8,  amount  expended  during  fiscal  year  for  works  of  im- 
provement 1, 865. 17 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  SO, 
1910,  for  maintenance  of  improvement (•) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  D  10.) 

11,  MUford  Harbor^  Connecticut. — ^This  harbor  is  on  the  north 
shore  of  Long  Island  Sound,  and  consists  of  a  broad,  open  bay,  from 
the  head  of  which  a  small  tidal  stream  extends  nearly  a  mile  inland 
to  the  head  of  navigation.  The  original  depth  on  the  bar  in  the  bay 
at  the  mouth  of  the  river  was  less  than  2  feet.  In  parts  of  the  river 
the  channel  ran  nearly  bare.    The  mean  rise  of  tide  is  about  6.2  feet. 

The  original  project,  adopted  under  the  act  of  June  23, 1874,  pro- 
Tided  for  a  riprap  breakwater  890  feet  long  from  Welchs  Point,  on 
the  east  side  of  the  mouth  of  the  harbor,  protection  of  the  blulTs  on 
the  east  shore  from  erosion  by  means  of  small  stone  jetties,  a  jetty  on 
the  east  side  to  maintain  the  river-bar  channel,  and  dredging  a  chan- 
nel 4  feet  deep  and  100  feet  wide  across  the  bar,  the  whole  estimated 
to  cost  $86,000.  This  project  was  modified  in  1878  and  1879  to  pro- 
vide for  extending  the  4- foot  channel  60  feet  wide  upstream  to  the 
town  dock  and  for  a  training  dike  off  Bums  Point,  on  the  west  side  of 
the  river  channel,  nearly  at  right  angles  to  the  east-side  jetty.  The 
project  thus  modified  was  completed  in  1880,  except  that  the  outer 
breakwater  was  not  built,  being  deemed  unnecessary  in  view  of  the 

Srovision  of  a  harbor  of  refuge  at  New  Haven.  Under  the  act  of 
une  14,  1880,  a  project  was  adopted  for  the  extension  of  the  4- foot 
channel,  40  feet  wide,  upstream  to  the  Straw  Works  wharf,  and  under 
the  act  of  August  2,  1882,  a  revised  project  was  adopted  which  pro- 
vided for  a  channel  8  feet  deep  and  100  feet  wide  across  the  bar  and 
upstream  to  Merwin's  dock,  at  estimated  cost  of  $11,000. 

In  1891  these  projects  were  reported  as  completed  and  no  further 
work  necessary,  except  maintenance  of  jetties  and  dredged  channels. 
It  was  stated  m  July,  1895,  that  as  a  result  of  private  dredging  there 
was  a  clear  channel  across  the  bar  12  feet  deep  and  nowhere  less  than 
80  feet  wide.  On  the  previous  projects  $45,500,  and  for  surveys 
$1,600,  were  expended.  * 

For  further  details  regarding  former  projects  see  Annual  Report 
of  the  Chief  of  Engineers  for  1893,  page  929,  and  for  report  on  which 
present  project  is  based  see  Annual  Keport  of  the  Chier  of  Engineers 
for  1900,  pa^  1357  et  seq.  For  map  see  House  Document  No.  280, 
Fij^-sixth  Congress,  first  session. 

The  existing  project,  authorized  by  act  of  June  13,  1902,  for  com- 
pletion at  a  cost  of  $15,000,  consists  in  dredging  and  maintaining  a 
diannel  across  the  bar  and  through  the  lower  harbor,  100  feet  wide 
and  10  feet  deep,  to  Merwin's  wharf,  with  an  anchorage  basin  of  same 
depth  of  about  5  acres  area  on  the  east  side  of  the  channel  between 
the  long  dike  and  the  harbor  line,  and  a  channel  through  the  upper 
harbor  trom  Merwin's  wharf  to  the  Straw  Works  wharf,  90  feet  wide 
and  6  feet  deep.    The  estimated  cost  for  maintenance  was  $1,000  bi- 

•  See  money  statement  under  New  Haven  Hurbor,  Connecticut,  page  106. 
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eiinially.  The  first  cost  of  the  improvement  was  subsequently  ascer- 
tained to  be  $25,000.  The  amount  expended  on  this  project  to  June 
30, 1908,  is  $23,670.72,  of  which  $21.10  was  for  maintenance. 

The  6- foot  channel  has  been  extended  upstream  to  a  point  about 
500  feet  above  the  town  dock,  a  portion  of  the  anchorage  basin,  about 
2^  acres  in  area,  adjacent  to  the  10-foot  channel,  dredged,  and  a  basin, 
l.G  acres  in  area,  dredged  on  the  opposite  side  of  the  channel  opposite 
ilerwin's  wharf.  Owing  to  ledge  rock  it  was  impracticable  to  com- 
plete this  project  within  the  estimate.  The  work  done  facilitates 
navigation  in  the  lower  part  of  the  harbor,  and  the  extension  of  the 
6- foot  channel  to  the  town  dock  renders  it  practicable  to  land  cargoes 
of  coal  at  this  dock,  which  it  was  formerly  extremel]^  difficult  to  da 
The  development  of  the  anchorage  basins  greatly  relieves  congestion 
in  the  lower  part  of  the  harbor,  due  to  the  anchoring  of  small  pteasure 
craft  and  oyster  schooners  in  that  portion  of  the  harbor. 

The  available  balance  and  the  appropriation  asked  for  will  be  ap- 
plied to  maintenance  of  the  improvement. 

On  June  30, 1908,  a  low-water  draft  of  10  feet  could  be  carried  over 
the  bar  and  up  as  far  as  Merwin's  wharf,  thence  6  feet  draft  to  a  point 
about  500  feet  above  the  town  dock,  and  thence  draft  of  about  2^  feet 
can  be  carried  to  the  Straw  Works  dock.  No  navigation  is  practicable 
above  this  dock. 

The  commerce  of  this  harbor  consists  almost  entirely  of  oysters,  shells, 
coal,  and  fertilizer,  the  former  predominating.  The  reported  tonnage 
for  the  calendar  year  1907  amounted  to  23,989  tons,  valued  at  $429,187. 

July  1,  1907,  balance  unexpended fl,850.88 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 21. 10 


July  1,  1908,  balance  unexpended 1,329.28 

July  1,  1908,  outstanding  liabilities 2.74 


July  1,  1908,  balance  available 1,820.54 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  SO, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
(See  Appendix  D  11;) 

IS.  Hovsatonic  River,  Connecticut. — ^This  is  a  rapid  river  running 
southward  through  Massachusetts  and  Connecticut,  emptying  into 
Tx)nff  Island  Sound  east  of  Stratford  Point,  about  5  miles  east  from 
Bridgeport  Harbor.  At  Derby,  13  miles  from  its  mouth,  it  receives 
the  discharge  of  the  Naugatuck  River.  Derby  and  Shelton  are  at  the 
head  of  navigation.  About  a  mile  above  there  is  a  large  power  dam 
across  the  Housatonic  River;  above  the  pool  of  this  dam  the  river  is 
rocky  and  shoal. 

The  original  depth  on  the  worst  bars  in  the  river  (6  in  number) 
was  from  3.5  to  4.5  feet.  Tliere  was  also  a  bar  across  the  river  mouth, 
with  about  4  feet  depth. 

The  original  project  for  improvement,  adopted  under  the  act  of 
March  3,  1871,  provided  for  a  jetty  at  Sow  and  Pigs  reef;  removing 
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Drews  rock;  a  breakwater  at  the  mouth  of  the  river,  and  making  a 
channel  7  feet  deep,  200  feet  wide  through  the  bar  at  the  mouth  and 
160  feet  wide  in  the  river,  at  total  estimated  cost  of  $404,961.  In  1887 
the  estimates  were  revised,  and  a  modification  of  the  project  proposed 
a  breakwater  or  jetty  at  the  mouth  of  the  river  5,750  feet  long,  ex- 
tending about  south-southeast  from  Milford  Beach  3,250  feet;  thence 
parallel  to  and  500  feet  from  the  channel  2,500  feet  farther,  to  the 
12- foot  curve  in  Long  Island  Sound,  the  inner  arm  of  the  jetty  to  be 
8  feet  above  mean  low  water,  top  width  6  feet,  side  slopes  1  on  1 ;  the 
outer  arm  to  be  6  feet  above  high  water,  top  width  12  feet,  outer  slope 
1  on  2,  inner  slope  1  on  1 ;  and  a  channel  7  feet  deep,  200  feet  wide  at 
the  outer  bar,  and  100  feet  wide  through  the  river,  at  a  total  estimated 
cost  of  $202,000,  and  $4,000  annually  for  maintenance,  all  in  addition 
to  amount  already  expended.  This  modification  was  adopted  under 
the  act  of  August  11,  1888,  and  work  on  the  breakwater  was  be^n 
July  10,  1889.  In  1893  the  project  was  further  modified  to  provide 
for  building  a  small  dike  in  tiie  river  below  Stratford. 

For  maps  see  Annual  Report  of  the  Chief  of  Engineers  for  1882, 
page  616,  and  for  reports  on  various  surveys  and  projects  see  Annual 
Reports  of  the  Chief  of  Engineers  for  1871,  page  781 ;  1887,  Part  1, 
page  607;  1888,  Part  1,  page  554. 

The  present  project  for  improvement  is  the  project  of  1871,  subse- 

auently  enlarged  or  modified  as  above,  and  the  estimated  cost  from 
le  beginning  is  $275,500. 

Up  to  June  30, 1908,  $262,473.22  had  been  expended  on  this  project, 
of  which  $73,275.58  had  been  applied  to  maintenance.  At  that  date 
the  project  was  completed,  except  that  the  dike  below  Stratford  was 
not  Duilt  to  the  full  projected  length  and  the  outer  arm  of  the  break- 
water was  only  about  4  feet  high  above  high  water,  5  feet  wide  on 
top,  and  the  side  slopes  much  steeper  than  called  for  by  the  project. 
A  cliannel  of  project  dimensions  had  been  dredged  from  the  mouth  of 
the  river  to  Derby,  but  had  deteriorated  from  the  action  of  spring 
freshets  and  been  redredged  from  time  to  time. 

On  June  30,  1908,  7  feet  draft  at  mean  low  water  could  be  carried 
across  the  outer  bar  and  thence  to  Derby.  The  mean  rise  of  tide  at 
Derby  is  4.2  and  at  the  mouth  of  the  river  about  6.3  feet.  The  work 
done  nas  enabled  vessels  to  enter  the  lower  river  in  safetv  instead  of 
waiting  for  high  tide  in  an  exposed  situation  outside.  A  large  part 
of  the  commerce  could  not  have  IxMin  carried  on  without  the  improved 
channel.  The  navigable  channel  to  Derby  materially  reduces  freight 
rates  at  that  and  adjacent  towns,  as  otherwise  all  freight  would  have 
to  be  handled  by  rail  and  with  no  competition. 

The  commerce  is  largely  in  cx)al.  A  considerable  quantity  of  oys- 
ter shells  is  shipped  from  near  the  mouth  of  the  river.  The  reported 
tonnage  for  the  calendar  year  1907  was  81,108,  valued  at  $428,091.83. 

The  available  balance  and  the  appropriation  asked  for  will  be  ap- 
plied to  redredging  at  the  bar  channels,  where  needed,  and  in  continu- 
ing work  on^the  breakwater. 
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July  1, 1907,  balance  unexpended «92O,OO0.87 

June  30,  190S,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 10,  OQO.  00 


July  1, 1908,  balance  unexpended 9, 976. 78 

July  1, 1908,  outstanding  liabilities 156.29 


July  1,  1908,  balance  available 9,820. 


Amount  (estimated)  required  for  completion  of  existing  project. 76,325.68 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1910,  for  works  of  improvement  and  for  maintenance,  in  addi« 
tion  to  the  balance  unexpended  July  1, 1908 41,000.00 

Submitted  in  compliance  with  requirements  of  sundry  (dvil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1890. 

(See  Appendix  D  12.) 

IS.  Bridgeport  Harhor^  Connecticut, — ^This  consists  of  a  shallow 
bay,  about  1  mile  wide  at  the  mouth  and  1|  miles  long,  into  the  ex- 
treme northwest  comer  of  which  empties  the  Poquonock  Biver,  a  small 
tidal  stream  navigable  for  about  1  mile,  and  into  the  northeast  comer 
another  small  stream  about  three-fourths  of  a  mile  lon^,  known  as 
Johnsons  River.  Midway  between  these  two  streams  is  Yellow  Mill 
Pond,  a  tidal  basin  about  1  mile  in  len^h.  Black  Rock  Harbor,  now 
considered  part  of  Bridgeport  Harbor,  lies  about  2  J  miles  to  the  west- 
ward. Both  harbors  are  inner  portions  of  a  large  bajr  of  Long  Mand 
Sound  lying  between  the  eastern  part  of  Stratford  Point  and  Fairfield 
reef.  Bla(£  Rock  Harbor  is  about  one-half  mile  wide  at  the  mouth 
and  1  mUe  long,  with  two  branches  at  its  head,  the  east  one  a  mile 
long,  Imown  as  Cedar  Creek,  and  the  west  one  about  three-fourths  of 
a  mile  long,  known  as  Burr  Creek, 

The  original  low-water  depths  were  as  follows:  On  the  bar  at  the 
mouth  of  Bridgeport  Harbor,  about  5  feet;  in  the  Poquonock  River 
from  2  to  5  feet;  in  Johnsons  River,  nearly  bare  in  upper  half;  Tel- 
low  Mill  Pond,  generally  bare;  in  Cedar  Creek,  2  to  4  feet,  and  in 
Burr  Creek,  nearly  bare. 

Congress  appropriated  $10,000  in  1836  and  an  equal  amount  in 
1852  for  improving  the  main  Bridgeport  Harbor.  These  sums  were 
expended  in  dredging  near  the  mouth  of  the  harbor,  makimz  channels 
60  to  100  feet  wide  and  8  feet  deep  or  more  at  low  tide.  The  depth 
did  not  prove  permanent.  In  1871  and  at  various  times  thereafter  the 
original  project  was  enlarged  to  afford  a  15-foot  main-harbor  channel, 
a  12-foot  channel  200  feet  wide  in  Yellow  Mill  Pond  to  Stratford 
avenue,  a  9-foot  Poquonock  River  channel,  a  12-foot  anchorage,  and 
to  protect  the  harbor  entrance  by  two  breakwaters,  all  estimated  to 
cost  $285,000.  This  project  was  completed  in  1898,  except  as  to  capac- 
ity of  the  15-foot  channel. 

The  amount  expended  on  the  projects  above  named  was  $817^8.50. 

At  Black  Rock  Harbor,  between  1836  and  1838,  $21,550  was  ex- 
p(>nded  in  building  a  sea  wall  across  a  breach  in  the  southern  part  of 
Fayerweather  Island.  In  1884  a  project  was  adopted  for  protectinff 
tlie^  upper  part  of  Black  Rock  Harbor  by  a  breakwater  about  one-half 

°  The  balance  unexpended  on  July  1,  1907,  as  published  In  annual  leport,  was 
in  error  10  cents.  The  expenditures  should  have  read  $10,344A  instead  of 
$1  o.r^44.73,  and  the  balance  correspondingly  reduced,  making  the  joonect  balance 
imrxponded  $20,000.87. 

I 
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mile  long  between  Fayerweather  Island  and  the  mainland  and  for 
making  a  6-foot  channel  80  feet  wide  in  Cedar  Creek.  The  channel 
had  been  made,  the  breakwater  built  to  full  length,  but  with  reduced 
cross  section,  and  the  project  was  considered  as  completed  July  1, 
1894.  Subsequently  repairs  were  made  on  the  old  sea  wall  on  Fayer- 
weather Island.  The  amount  expended  for  Black  Rock  Harbor  as  a 
separate  improvement  was  $72,900.  ' 

For  details  of  orisrinal  projects  nnd  their  modifications  see  Annual 
Reports  of  the  Chief  of  Engineers,  1902,  pages  133  and  134,  and  1903, 
pafi;es  116  and  117. 

In  the  act  of  March  3, 1899,  Congress  adopted  a  project  for  Brid^- 
port  Harbor  which  provided,  at  an  estimated  cost  of  not  exceedmg 
$300,000,  f or— 

First  The  main  channel,  18  feet  deep,  300  feet  wide  from  the  outer 
bar  to  the  inner  beacon,  thence  200  feet  wide  to  the  lower  or  Stratford 
Avenue  Bridge  across  the  Poquonock  River. 

Second.  Three  anchorage  basins:  One  18  feet  deep,  500  feet  wide, 
and  2,000  feet  long  adjoining  the  main  channel  on  the  west  above 
the  inner  beacon;  one  12  feet  deep,  600  feet  wide,  and  900  feet  long 
adjoining  the  main  channel  on  the  west  between  the  18-foot  anchorage 
and  Naugatuck  wharf,  and  one  12  feet  deep  at  east  side  of  channel  be- 
tween the  steel  works  point  and  the  lower  bridge. 

Third.  Poquonock  River  channel,  from  the  lower  bridge  to  the  head 
of  navigation,  about  1  mile,  12  feet  deep  and  100  feet  wide. 

Fourth.  Yellow  Mill  channel,  from  the  main  channel  to  the  head  of 
Yellow  Mill  Pond,  about  1  mile,  12  feet  d<»ep  and  100  feet  wide. 

Fifth.  Johnsons  River  channel,  from  the  main  channel  to  the  head 
of  navigation,  about  li  miles,  9  feet  deep  and  100  feet  wide. 

Sixth.  Blat^k  Rock  channel,  from  the  head  of  Black  Rock  Harbor 
to  the  junction  of  Cedar  and  Burr  creeks,  thence  up  each  of  these 
creeks  to  the  head  of  navigation,  with  lengths,  respectively,  of  IJ 
miles  and  one-half  mile,  9  feet  deep  and  100  feet  wide. 

Seventh.  The  repair  and  maintenance  of  the  outer  and  inner  break- 
waters of  the  main  channel,  and  the  one  connecting  Fayerweather 
Idand  with  the  mainland  as  now  built,  and  the  construction  and 
maintenance  of  shore  protection  on  Fayerweather  Island  to  check  the 
shifting  of  the  beach. 

An  appropriation  of  $50,000  was  made  in  the  act  cited  and  a  con- 
tinuing contract  authorized,  under  which  work  was  begun  July  9, 
1900,  and  carried  on,  with  many  interruptions  and  delays,  until  Jan- 
nary  1,  1906,  at  which  time  the  contract  was  61  per  cent  completed. 
On  account  of  the  unsatisfactory  progress  this  contract  was  annulled 
May  10, 1906,  and  the  work  relet.  Work  under  the  new  contract  was 
commenced  July  25, 1906,  and  completed  May  17, 1907,  completing  the 
project  as  authorized  in  1899,  except  a  section  of  Burr  Creek,  the 
mner  end  of  Yellow  Mill  channel,  and  the  inner  end  of  Johnsons 
Biver,  where,  on  account  of  ledge  rock,  the  full  project  dimensions 
of  the  channels  were  not  obt-ained. 

TTie  amount  expended  on  this  project  to  June  30,  1908,  was 
$283,912.50,  of  which  $33,026.91  was  applied  to  maintenance,  making 
the  total  expended  on  all  projectf!  fjrior  to  that  now  existing  $624,(»r»l. 

The  act  of  March  2, 1907,  authorized  the  extension  of  the  project  to 
include  an  anchorage  basin  22  feet  deep,  1,^^0.000  square  feet  in  area 
0pposite  the  inner  breakwater,  deepenmg  the  main  entrance  channel 
to  22  feet  as  far  as  the  inner'  end  of  the  22- foot  anchoragj^V^^vcL^  %Xk 
8nOlnHBral806 — a 
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additional  12-foot  anchorage  basin  608,600  square  feet  in  area  north- 
west of  the  22-foot  basin,  and  two  breakwaters  for  the  protection  of 
the  deep  anchorage  basin,  at  an  estimated  cost  of  $463,000.  Tlie  act 
appropriated  $113,000,  and  authorized  continuing  contracts  in  the 
additional  sum  ot  $350,000  for  completing  the  project  Of  this 
amount  $310,000  is  yet  to  be  appropriated. 

Eeports  of  examination  and  survey  containing  the  enlarged  prmect 
are  printed  in  House  Documents  Nos.  275  and  521,  Fifty-ninth  (Jon- 
gress,  second  session. 

Under  authority  of  the  act  of  March  2,  1907,  contracts  for  the  con- 
struction of  the  breakwaters  and  for  dredging  the  12-foot  anchorage 
basin  have  been  made.  The  east  breakwater  has  been  completed  and 
the  west  breakwater  commenced. 

The  amount  expended  on  the  project  of  1907  to  June  30,  1908,  was 
$54,630.87. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  through 
the  improved  channels  at  mean  low  tide  is  about  18  feet  through  me 
main  channel  from  the  outer  end  to  the  lower  bridge;  in  the  Poquo- 
nock  River,  about  11  feet;  in  the  Yellow  Mill  channel,  12  feet;  in 
Johnsons  River,  9  feet;  at  Black  Rock,  9  feet  to  the  head  of  navisa- 
tion  in  both  branches  of  Cedar  Creek;  in  Burr  Creek,  about  7  feet 
to  its  head.    The  mean  rise  of  tide  is  6.5  feet. 

The  balance  on  hand  and  additional  appropriations  will  be  applied 
to  completing  the  project  and  to  maintenance. 

The  work  done  has  greatly  facilitated  the  navigation  of  the  harbor 
and  made  the  present  commerce  possible  and  materially  reduced 
freight  rates. 

The  commerce  of  this  harbor  is  chiefly  in  coal,  lumber,  iron,  build- 
ing material,  petroleum  products,  oysters,  and  general  merchandise. 
Tonnage  reported  for  calendar  year  1907  was  1,008,543  tons,  valued 
at  $15,594,225.62. 

Jiilv  1,  1907,  balance  unexpended •$121,858.72 

January  4,  1908,  allotted  from  act  of  March  2,  1907 10, 000. 00 

Amoimt  appropriated  by  sundry  civil  act  approved  May  27,  1908 40, 000. 00 

June  30,  1908,  amount  expended  during  fiscal  year :  "^^-^  ^^^  '^^ 

For  works  of  improvement $54,509.45 

For  maintenance  of  Improvement 10,191.14 

64,750.59 

July  1,  1908,  balance  unexpended 107,108.13 

July  1,  1908,  outstanding  liabilities 18,471.40 

July  1,  1908,  balance  available 88,636.73 

July  1,  1908,  amount  covered  by  uncompleted  contracts 30, 311. 36 

Amount  (estimated)  required  for  completion  of  existing  project.—  310,000.00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  in  addition  to  the  balance  unexpended  July  1,  19^ : 

For  works  of  improvement 4100,000.00 

For  maintenance  of  improvement 10,000.00 


110,000.00 


Submitted  in  compliance  with  requirements  of  sundry  dvU  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1880. 
(See  Appendix  D  13.) 

<>The  balance  unexpended  on  July  1,  1907,  as  published  In  annual  report, 
was  in  error  $7.20.  The  expenditure  for  works  of  improvement  should  have 
read  $117,230.40  instead  of  $117,228.20  and  the  balance  correspondingly  re- 
duced, making  the  correct  balance  unexpended  $121358.72  as  now  reported. 
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_  H.  Narwalk  Harbor.  Connecticut. — This  harbor  consists  of  the 
tidal  part  of  Norwalk  Kiver  extending  from  Norwalk,  the  head  of 
navigation,  to  the  river  mouth,  about  3  miles,  and  of  an  outer  or  main 
harbor  lying  between  Norwalk  Islands  and  the  mainland.  South 
Norwalk  is  on  the  west  bank,  about  1^  miles  below  Norwalk.  The 
original  depth  in  the  river  up  to  South  Norwalk  was  about  5  feet; 
between  there  and  Norwalk  the  river  bed  was  nearly  bare  at  low  tide. 

The  original  project,  adopted  under  the  act  of  June  10,  1872,  and 
modified  by  the  terms  of  the  act  of  June  14, 1880,  provided  for  a  chan- 
nel 100  feet  wide  and  8  feet  deep  from  the  outer  harbor  to  South  Nor- 
walk, and  thence  6  feet  deep  to  Norwalk.  ITiis  project  was  conr^idered 
completed  in  1892  at  a  cost  of  $83,000,  although  portions  of  the  chan- 
nel between  Norwalk  and  South  Norwalk  were  only  60  feet  wide. 
The  act  of  August  18,  1894,  appropriated  $15,000  for  improving  the 
inner  harbor,  and  indicated  the  points  where  work  was  to  be  done. 
In  accordance  therewith  a  project  was  adopted  for  removing  to  6  feet 
depth  the  shoal  at  Ferrj's  I^oint,  below  Norwalk,  and,  if  nmds  per- 
mitted, for  widening  with  depth  of  9  feet  the  bend  at  Keysers  Island, 
near  the  river  moum.  This  project  was  completed  in  1897  at  a  cost 
of  $15,000.  A  project  adopted  by  the  act  of  June  3,  1896,  provided 
for  a  diannel  10  feet  deep  and  150  feet  wide  from  the  outer  harbor  to 
South  Norwalk,  widening  two  points  near  the  entrance,  and  the 
maintenance  of  this  channel  and  the  6-foot  channel  between  South 
Norwalk  and  Norwalk,  at  estimated  first  cost  of  $62,000,  and  $2,000 
annually  for  maintenance.  This  project  was  completed  October  3, 
1905;  the  amount  expended  on  it  to  June  30,  1908,  was  $36,833,  of 
which  $15,516.89  was  expended  for  maintenance. 

The  present  project,  adopted  by  the  act  of  March  2,  1907,  provides 
for  the  restoration  of  the  channel  10  feet  deep  and  150  feet  wide  to 
South  Norwalk,  for  a  channel  8  feet  deep  of  a  general  width  of  100 
feet  from  South  Norwalk  to  Norwalk,  and  for  a  channel  6  feet  deep, 
2.900  feet  long,  of  a  general  width  of  75  feet,  to  the  docks  at  East 
Korwalk,  and  for  maintenance  of  these  channels,  at  an  estimated  first 
ooflt  of  $65,500,  and  $8,000  per  annum  for  maintenance. 

Under  the  present  project  the  channel  to  South  Norwalk  has  been 
redredged  to  full  project  dimensions,  the  East  Norwalk  channel  com- 
pleted, and  the  Norwalk  channel  partially  completed.  TIic  amount 
expended  on  this  project  to  June  30,  1908,  was  $27,231.01,  of  which 
SB.362.08  was  expended  for  maintenance. 

The  maximum  draft  that  could  be  carried  at  low  water  June  30, 
1908,  to  the  South  Norwalk  docks  was  10  feet  and  to  the  East  Nor- 
walk and  Norwalk  docks  6  feet.    The  mean  rise  of  ti(l(»  is  7.1  foot. 

For  reference  to  reports  and  maps  regarding  this  hnrhor  and 
former  projects,  see  Annual  Report  of  the  Chief  of  Engineers  for 
1904,  page  103.  For  present  project,  see  Hou^e  Document  No.  202, 
Fiftjr-ninth  Congress,  second  session. 

The  available  balance  will  be  applied  toward  completing  the  chan- 
nel between  Norwalk  and  South  Norwalk,  and  the  appropriation 
asked  for  to  maintenance  of  the  improvements. 

The  commerce  of  this  harbor  is  mainly  in  coal,  oysters,  Iuml)or, 
wood  pulp,  building  material,  and  general  merchandise,  and  on  all 
^^        items  the  improvement  has  effected  a  material  reduction  in 
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freight  rates.    The  reported  tonnage  for  calendar  year  1907  amounted 
to  207,640  tons,  valued  at  $5,473,911.01. 

July  1,  1907,  balance  unexpended •$63,444.67 

June  30,  lfK)8,  amount  expended  during  fiscal  year: 

For  works  of  improvement $18,813.60 

For  maintenance  of  •  improvement 8,362.08 

27,175.68 


July  1,  1908,  balance  unexpended 36,268.99 

July  1,  1908,  outstanding  liabilities 7,736.03 


July  1,  1908,  balance  available 28,532.96 


July  1,  1908,  amount  covered  by  uncompleted  contracts 12, 056. 08 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80,  1910,  for  maintenance  of  improvement  in  addition  to  the  bal- 
ance unexpended  July  1,  1908 • 8,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1807,  and  of  section  7  of  the  river  and  harbor  act  of  1899, 

(See  Appendix  D  14.) 

Jo.  Harhors  at  Fivemile  River ^  Stamford^  Soxithport^  OreenvAch^ 
avd  Westporty  and  Saugatvck  River^  Coyinectictit. — (a)  Fivemile 
Ricer  Harbor, — This  is  a  tidal  inlet  about  1  mile  long  and  from  100 
to  1,000  feet  wide.  The  natural  low-water  depth  at  the  mouth  was 
about  3  feet,  shoaling  to  zero  about  halfway  up  the  harbor  and  to 
about  plus  2.5  feet  at  extreme  head.  The  original  and  present  project 
of  improvement,  adopted  under  authority  of  the  act  of  August  11, 
1888,  provides  for  a  dredged  channel  8  feet  deep  and  100  feet  wide, 
extending  up  the  harbor  about  6,000  feet  from  its  mouth.  The  esti- 
mated cost  from  the  beginning,  as  revised  in  1894,  was  $45,000. 

For  further  details  regardmg  this  harbor,  see  page  192,  Annual 
Report  of  the  Chief  of  Engineers,  1901. 

Up  to  June  30,  1908,  $39,789.94  had  been  expended  on  this  project, 
of  which  $4,300  had  been  for  maintenance.  At  that  date  a  channel 
of  project  dimensions  had  been  dredged  about  5,400  feet  up  the  har- 
bor and  thence  about  200  feet  farther  with  project  depth  and  widths 
of  25  to  75  feet.  No  dredging  has  been  done  above  this  point  About 
82  per  cent  of  the  project  is  completed. 

The  maximum  draft  that  could  be  carried  to  the  upper  end  of  the 
improved  channel  is  8  feet,  and  no  navigation  is  possible  beyond 
t  his  point  except  at  high  tide,  when  a  draft  of  from  4  to  4^  feet  can 
be  carried  about  1,400  feet  farther  to  the  head  of  navigation.  The 
mean  rise  of  tide  is  7.2  feet. 

The  future  appropriations  will  be  applied  toward  maintenance  and 
completion  of  the  project  by  widening  the  channel  to  project  dimen- 
sions and  extending  it  upstream  as  funds  permit. 

The  commerce  or  this  narbor  is  mainly  confined  to  the  oyster  in- 
dustry, which  could  not  be  carried  on  to  its  present  extent  without 
the  improved  channel.  TraflSc  reported  for  calendar  year  1907 
amounted  to  10,248  tons,  valued  at  $177,941.45. 

^  The  balance  unexpended  on  July  1,  1907,  as  pubUshed  in  annual  report,  was 
in  error  $4.50.  The  expenditures  should  have  read  $72.50  instead  of  $&.00,  and 
the  balance  correspondingly  reduced,  making  the  correct  balance  unexpended 

^r>3,444.67,  as  now  reported. 
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July  1,  1907,  balance  nnezpended $7,11)1).  58 

June  80,  lOQJB,  amount  expended  during  llsc-al  year: 

For  works  of  improvement $(>.  '2(u.  00 

For  maintenance  of  improvement 721.  80 


6, 0«0.  52 


July  1,  1908,  balance  unexpended 210.00 

July  1,  1908,  outstanding  liabilities .50 


July  1,  1908,  balance  available 200. 50 


Amount  (estimated)  required  for  completion  of  existing!  proj^M-t.-.      9,300.00 


Amount  tbat  can  be  profitably  expended  in  fiBcnl  year  eiulin^  June  30, 
1910,  for  works  of  improvement  and  for  maintcnuuce,  in  addition 
to  the  balance  unexpended  July  1,  lOOS («) 

Submitted  in  compliance  with  requirements  of  sundry  civil  n<'t  of 
June  4, 1887,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 

(6)  Stamford  Harbor. — ^This  consists  of  a  bay  on  the  north  shore 
of  Long  Island  Sound  and  of  two  tidal  inlrts  known  as  the  east  and 
west  branches,  extending  to  the  head  of  navigation  at  the  city  of 
Stamford.  The  original  depth  in  the  west  braiuih  was  from  1  foot 
to  8  feet,  ffraduall^  increasing  in  the  bav  to  a  doj)th  of  12  feet.  The 
east  bran&  was  orifi;inally  a  small  marshy  creek,  deepened  by  private 
dredging  to  a  depth  of  about  8  feet  and  which  had  shoaled  so  that 
when  work  was  begun  by  the  Government  in  1892  the  available  depth 
was  only  about  6}  feet. 

The  original  project,  adopted  under  authority  of  the  river  and 
harbor  act  of  1886,  was  for  a  5-foot  channel  80  feet  wide  to  the  head 
of  the  west  branch.  This  was  considered  completed  in  1892  after  an 
expenditure  of  $20,000,  the  channel  being  5  feet  deep  and  100  to  140 
feet  wide  at  the  bends,  but  only  from  50  to  70  feet  wide  for  the  last 
tfaonsand  feet  at  the  upper  end. 

The  present  project,  adopted  under  authority  of  the  act  of  July  13. 
1892,  provides  for  a  channel  in  the  west  branch  7  feet  deep,  150  feet 
wide,  and  about  1^  miles  long,  with  a  basin  of  same  do))th  between 
harbor  lines  at  the  head  of  the  harbor  and  in  the  east  branch,  as 
approved  October  5,  1892,  a  channel.  9  feet  deep  and  100  feet  wide 
for  a  length  of  about  8,635  feet  and  50  feet  wide  for  alNnit  1,200  feet 
futher  to  the  head  of  ihe  harbor.  The  estimated  cost  was  $123,500. 
A  modification  to  give  increased  width  at  U2)per  end  of  east  branch 
was  approved  February  12,  1901. 

For  reports  on  surveys  and  projects,  see  Annual  Report  of  the 
Chief  of  Sngineers,  1884,  Part  1,  page  072;  1891,  Part  1,  page  819; 
1898,  page  964  (map,  p.  956). 

Up  to  June  80, 1908,  $115,023.99  had  been  ex[^ended  on  this  project, 
of  wnich  $82,511  had  been  for  maintenance.  At  that  date  the  channel 
in  the  east  branch  had  been  completed  to  full  project  dimensions;  the 
^mtiiMil  in  the  west  branch  had  been  dred<!:ed  to  project  dimensions 
from  its  outer  end  to  the  south  end  of  the  basin;  a  portion  oF  tin* 
sooth  end  of  the  basin  completed  and  a  channel  with  a  <5en(M'al  width 
of  126  feet  dred^;ed  along  both  sides  and  across  the  u[)i)er  end  of  the 
basin.  The  available  depth  which  could  be  carrie^d  June  30,  1908. 
to  the  extreme  head  of  the  west  branch  was  7  feet  and  9  feet  through 
flia  east  hr^ich  channel  to  its  head.    The  mean  rise  of  tide  is  7.4  feet. 

•  066  consolidated  money  statement  on  page  121. 


118  BEPORT  OF  THE  CHIEF  OF  ENGINEERS,  XT.   S.  ARMY. 

The  available  balance  and  the  appropriation  asked  for  will  be  ap- 
plied toward  maintenance  and  comj)letion  of  the  project 

The  commerce  of  this  harbor  consists  mainly  of  coal,  lumber,  stone, 
sand,  clay,  ores,  and  steamboat  freight.  The  reported  tonnage  for 
calendar  year  1907  amounted  to  255,006  tons,  valued  at  $8,772,217.59. 
Two  daily  lines  of  freight  steamers,  landing  at  the  east  branch,  run 
to  New  York.  The  improvements  made  have  rendered  it  possible 
for  the  steamers  to  run  on  schedule  time  and  to  enter  the  harbor  at 
any  stage  of  the  tide,  which  they  were  unable  to  do  previously,  and 
have  materially  reduced  freight  rates. 

July  1,  1907,  balance  unexpended $57,924.20 

June  30,  1908,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $25,  840. 22 

For  maintenance  of  Improvement 19, 996. 97 

45,837.19 


July  1,  1908,  balance  unexpended 12,087.01 

July  1,  1908,  outstanding  liabilities 8, 287. 21 

July  1,  1908,  balance  available 3,799.80 


July  1,  1908,  amount  covered  by  uncompleted  contracts 3, 344.  53 

Amount  (estimated)  required  for  completion  of  existing  project 28,900.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1,  1908 (*) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(c)  Sottthport  Harbor. — This  is  a  tidal  part  of  Mill  Eiver  at  town 
of  Southport,  about  1  mile  long  and  averaging  less  than  100  yards 
wide.  The  original  depth  was  probably  less  than  2  feet  at  the  en- 
trance to  the  harbor,  shoaling  to  about  plus  1  foot  at  the  upper  end. 
Work  was  begun  in  this  harbor  by  the  Government  in  1829  and  pros- 
ecuted with  various  intermissions  until  1878.  During  this  time  a  dike 
inside  and  breakwater  or  jetty  outside  were  built,  and  a  channel  60 
feet  wide  and  4  feet  deep  dredged  across  the  outer  bar.  In  1878  a 
project  was  adopted  for  dredging  a  channel  100  feet  wide  and  4  feet 
deep  across  the  bar  and  upstream  1,200  feet  from  the  outer  end  of 
the  jetty,  and  thence  in  a  bifurcated  channel  to  the  nearest  docks. 
In  1882  this  project  was  reported  as  substantially  completed, 
$31,587.23  having  been  spent  since  the  beginning  of  work  in  1829. 

The  present  project,  adopted  by  act  of  June  13,  1902,  is  to  dredge 
a  channel  6  feet  deep  through  the  outer  bar  to  the  upper  docks  100 
feet  wide  to  the  turn  above  White  Rock,  and  thence  in  two  branches, 
each  60  feet  wide;  to  repair  the  breakwater  and  to  remove  two  points 
of  ledge  from  the  channel  to  a  depth  of  7  feet.  The  original  esti- 
mated first  cost  of  this  improvement  was  $13,200,  and  for  yearly  main- 
tenance $300,  to  be  expended  biennially,  but  on  account  of  the  devel- 
opment of  two  additional  outcroppings  of  ledge  during  the  dredging 
it  became  evident  that  this  estimate  would  be  greatly  exceeded  before 
the  work  could  be  completed,  and  in  1906  the  estimated  cost  was  in- 
creased to  $16,111  for  this  work. 

For  further  details  regarding  this  harbor  and  its  former  projects 
see  Annual  Report  of  the  Chief  of  Engineers,  1897,  page  986. 

•  See  consolidated  money  statement  on  page  12L 
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Up  to  June  80, 1908,  $17,946.91  had  been  expended  on  this  project, 
of  wnich  $1,876.43  had  been  for  maintenance.  At  that  date  a  channel 
of  project  depth  and  75  to  100  feet  width  had  been  dredged  to  the 
turn  above  "miite  Rock,  and  thence  with  full  depth  and  widths  of  40 
to  60  feet  up  the  east  branch  and  along  the  dock  front  for  about  200 
feet ;  one  point  of  ledge  rock  had  been  removed,  and  the  brealcwater 
repaired.    About  55  per  cent  of  the  project  is  completod. 

The  maximum  draft  that  can  be  carried  tlirough  the  improved  por- 
tion of  the  channel  is  6  feet.  Above  this  point,  where  no  dredging 
has  been  done,  a  draft  of  3  to  4^  feet  can  be  carried  to  the  upper  docks 
at  low  tide.  Above  the  upper  end  of  the  projected  channels  the  har- 
bor is  navigable  only  at  hi^h  tide  and  for  a  distance  of  about  half  a 
mile.    Hie  mean  rise  of  tide  is  6.6  feet. 

The  improved  channel  permits  vessels  of  not  exceeding  6  feet  draft 
to  enter  tne  harbor  without  bein^  compelled  to  wait  outside  the  bar 
in  an  exposed  situation  for  the  tide  to  rise. 

The  available  balance  and  the  appropriation  asked  for  will  be  ap- 
plied toward  maintenance  and  completing  the  project. 

The  commerce  of  this  harbor  consists  mainly  of  farm  produce,  gen- 
eral merchandise,  oysters,  and  coal.  The  reported  tonnage  for  cal- 
endar year  1907  amounted  to  7,130,  valued  at  $100,280. 

The  e£Fect  of  the  improvement  on  freight  rates,  if  any,  is  not  known. 

Jalj  1, 1907,  Imlance  unexpended $2, 139. 00 

June  90,  1008,  amount  expended  during  fis^cal  yenr  for  uiaintonniico 
of  improvement 196. 97 

Jnly  1, 1908,  balance  unexpended 1, 942. 09 

July  1, 1908,  ontBtandlng  llabmties 1, 942. 09 

Amoant  (estimated)  required  for  completion  of  existing  project 13,  111.  00 


Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  Improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1,  190S (•) 

Submitted  in  compliance  with  requirements  of  sundry  civil  net  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 

(d)  Greenwich  Harbor. — ^This  is  a  shallow  bay  about  2  miles 
east  from  the  New  York  State  line,  extending  about  a  mile  north- 
ward from  Long  Island  Sound.  The  original  low-water  depth  was 
about  6  feet  to  the  lower  docks.  Above  this  point  it  shoaled  rap- 
idly to  8  feet  1,000  feet  above  and  to  about  plus  2  at  the  hi^ad  of  the 
harbor.  The  original  and  present  project,  adopted  in  the  act  of 
June  8,  1896,  is  to  dredge  a  cliannel  90  feet  wide  from  the  mouth  of 
the  harbor  to  the  causeway  at  its  head,  a  distance  of  about  a  mile,  to 
be  9  feet  deep  to  the  steamboat  dock  and  6  feet  deep  above,  the  upper 
end  to  be  enlarged  to  form  a  turning  basin.  The  estimated  first 
cost  was  $20,000.  Page  8G0,  Annual  Kcport  of  the  Chief  of  Engi- 
neers. 1895,  gives  report  of  examination  u])on  which  the  project  is 
based.  Up  to  June  30,  1908,  $20,578.18  had  been  expended  on  this 
project)  of  which  $3,560.90  had  been  for  maintenance. 

Ijiis  project  was  completed  September  2,  1005.  The  work  done 
has  enaDled  vessels  to  enter  the  harbor  with  9  feet  draft  at  low  tide, 
thus  permitting  the  regular  steamer  to  make  trips  without  waiting 
for  tide.    Above  the  steamboat  dock  a  draft  of  6  feet  can  be  carried 

*8ee  conaoHdated  money  statement  on  page  12L 
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at  low  tide  to  the  head  of  navigation.    The  mean  rise  of  tide  is  7.5 
feet. 

The  available  balance  and  the  appropriation  asked  for  will  be 
applied  to  maintenance  of  the  improvement. 

The  commerce  of  this  harbor  consists  mainly  of  coal,  lumber,  build- 
ing material,  and  general  merchandise.  The  reported  tonnage  for 
calendar  year  1907  amounted  to  80,730,  valued  at  $3,334,400. 

The  effect  of  the  improvement  on  freight  rates,  if  any,  is  not 
known. 
July  1, 1907,  balance  unexpended $2, 188. 82 


July  1,  1908,  balance  unexpended 2, 188. 82 

July  1,  1908,  outstanding  liabilities 864. 29 

July  1,  1908,  balance  available 1,824.53 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 (a) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(e)  Westport  Harbor  and  Saugatuck  River ^  Connecticut. — ^For 
description  of  these  localities  and  statement  of  work  under  original 
project  of  1826,  and  its  modifications  to  about  1871,  see  Annual  Re- 
port of  the  Chief  of  Engineers  for  1901,  page  189.  The  total  amount 
expended  for  the  same  is  $19,444. 

The  present  project,  adopted  in  1892,  originally  provided  for  a 
channel  4  feet  deep  and  60  feet  wide  up  to  Westport,  at  an  estimated 
cost  of  $10,000. 

As  a  result  of  a  survey  authorized  by  the  act  of  Aujgust  18,  1894, 
the  project  was  modified  in  1896  to  provide  for  repairing  the  Cedar 
Point  breakwater,  removing  a  ledge  opposite  Stonv  Point,  or  dredg- 
ing around  it,  and  removing  bowlders  from  the  channel,  at  an  esti- 
mated cost  of  $8,000,  and  the  total  estimated  cost  was  in  consequence 
increased  to  $18,000. 

A  sketch  of  this  river  and  harbor  is  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1894,  page  670,  and  report  of  the  sur- 
vey authorized  in  1894  is  printed  in  the  Annual  Report  of  the  Chief 
of  p]ngineers  for  1896  and,  with  map,  in  House  Document  No.  67, 
Fifty-fourth  Congress,  first  session. 

The  total  amount  expended  on  the  present  project  up  to  the  dose 
of  the  fiscal  year  ending  June  30,  1908,  was  $13,150.78,  of  which 
$96.92  was  for  maintenance.  The  4-foot  channel  had  been  completed 
to  Westport,  head  of  navigation,  with  width  generally  of  60  feet,  the 
ledge  opposite  Stony  Point  removed,  and  the  Cedar  Point  breakwater 
re{)aired  and  extended.  About  70  per  cent  of  the  project  is  com- 
pleted.   The  mean  rise  of  tide  is  about  7  feet. 

Completion  of  the  project  requires  further  removal  of  bowlders 
and  dredging  to  full  project  dimensions  at  the  channel  opposite  West- 
port.  Improvements  made  have  rendered  navigation  of  the  river 
practicable  at  less  than  half -tide  stages  by  vessels  plying  there. 

Future  appropriations  will  be  applied  to  maintenance  and  the  com- 
pletion of  the  project. 

*  See  consolidated  money  statement  on  page  121. 
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The  commeroe  comprises  coal,  lumber,  farm  produce,  and  steam- 
boat freight.  The  reported  tonnage  for  calendar  vear  1J>07  was 
13.027,  valued  at  $58,802.60. 

The  effect  of  the  improvement  on  freiglit  rates,  if  any,  is  not 
known. 

July  1, 1907,  balance  unexpended f  2, 000. 00 

June  30.  llJOSp  amount  expended  during  fiscal  year  fur  wuiks  of 
improvement ino.  78 


July  1, 1908,  balance  unexpended 1, 8^1).  22 

July  1, 1908,  outstanding  liabilities 1,  S40. 22 


Amount  (estimated)  required  for  completion  of  existing  project 3,0<H).  00 


Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1910,  for  works  of  improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1, 190S (a) 

Submitted  in  compliance  with  requirements  of  sundry  civil  net  of 
June  4, 1897,  and  of  section  7  of  the  river  and  burbor  act  of  lbi)9. 

CONSOLIDATEn. 

July  1, 1907,  balance  unexpended $71,451.60 

June  30,  1908,  amount  expended  during  fiscal  year  : 

For  works  of  improvement $:{2, 2riS.  OG 

For  maintenance  of  improvement 20. 915.  bO 

53,174.46 


July  1, 1904  balance  unexpended is,  277. 20 

July  1,  1908,  outstanding  liabilities 12,443.31 

July  1,  1908,  balance  available 5,S33.89 


July  1, 1908*  amount  covered  by  uncompleted  contracts 3, 344.  5;; 

Amount  (estimated)  required  for  completion  of  existing  project r»-l.  31 1.  (K) 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1,  1908 03,313.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  18D9. 

(See  Appendix  D  15.) 

16.  Removina  sunken  vessels  or  craft  ohHtructing  or  ffuh/nrrfvlNf/ 
nainyation — Wreck  of  the  srhoann'  Eclipse. — This  schooner,  laden 
with  75  tons  of  coal,  sunk  April  11, 1008,  in  Now  Haven  TrarlM)r.  Tho 
wreck  and  cargo  were  removed  June  12^  11K)8,  at  a  cost  of  $150. 

(See  Appendix  D  16.) 

EXAXIMATIONB    AND    SURVEYS    MADE    IN    COMPT.IANCF    WITH    RIVER    AND 
HARBOR  ACT  APPROVED  MARCH  2,  1907. 

Reporte  on  preliminary  examinations  and  survovs  nK|niro(l  hy  tlio 
river  and  harbor  act  of  March  2,  1007,  of  Uu*  following  loc•}^liti('^^ 
within  this  district  were  dulv  submitted  by  tlio  district  odicer.  'I'lioy 
were  reviewed  by  the  Board  of  Engineers  for  Kivers  and  IT:irl)()rs. 

Siirsnant  to  law,  and  were  transmitted  to  Congress  and  i)rint(»d  in 
ocuments  as  indicated: 

1,  Preliminary  examination  of  Cosmh  Tlnrhor^  Convrctirfff.  irtfh 
a  view  to  ohtaiming  a  sufficient  depth  to  the  drawhvtdge. — Report 

■See  conBoIiduLod  muiiey  slatuinent  ou  this  pa^e. 
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dated  March  22, 1907,  is  printed  in  House  Document  No.  74,  Sixtieth 
Congress,  first  session.  The  locality  is  not  considered  worthy  of 
improvement  by  the  General  Government. 

2,  Preliminary  examination  of  Branford  Harbor,  Connecticut. — 
Report  dated  May  17,  1907,  is  printed  in  House  Document  No.  80, 
Sixtieth  Congress,  first  session.  The  locality  is  not  considered  worthy 
of  improvement  by  the  General  Government. 

5.  Preliminary  examination  and  survey  of  Connecticut  River,  with 
a  view  to  removing  obstructions  in  Eightmite  River  and  East  Branch, 
Co7inecticut, — Reports  dated  May  9  and  October  15, 1907,  are  printed 
in  House  Document  No.  327,  Sixtieth  Congress,  first  session.  East 
Branch  is  not  considered  worthy  of  improvement  by  the  United 
States.  A  plan  for  improvement  of  Eightmile  River  at  an  estimated 
cost  of  $9,000  is  presented. 

4.  Preliminary  examination  and  survey  of  New  London  Harbor. 
Connecticut,  with  a  view  to  securing  a  depth  of  16  feet  in  Shaws 
Core. — Reports  dated  May  7  and  October  19,  1907,  respectively, 
are  printed  in  House  Document  No.  329,  Sixtieth  Congress,  firrft  s^- 
sion.  A  plan  for  improvement  at  an  estimated  cost  of  $12,000  is 
presented. 

6.  Preliminary  examination  and  survey  of  harbor  of  refuge  at  Duck 
Island  and  for  a  breakwater  at  Kelseys  Point,  Connecticut. — Reports 
dated  April  29,  and  October  29,  1907,  respectively,  are  printed  in 
House  Document  No.  398,  Sixtieth  Congress,  first  session.  A  plan 
for  improvement  at  an  estimated  cost  of  $350,000  is  presented. 

The  local  officer  was  also  charged  with  the  duty  oi  making  pre- 
liminary examination  and  survey  of  New  Haven  Harbor  and  Morris 
Cove,  Connecticut,  provided  for  in  the  river  and  harbor  act  of  March 
2,  1907,  and  report  thereon  will  be  duly  submitted  when  received. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  FIRST  NEW  YORK, 
NEW  YORK,  DISTRICT. 

Tliis  district  was  in  the  charge  of  Col.  John  G.  D.  Knight,  Corps  of 
Engineers,  division  engineer,  northeast  division. 

1.  Port  Chester  Harbor,  New  York. — This  harbor,  situated  at  the 
boundary  between  the  States  of  New  York  and  Connecticut,  consists 
of  the  tidal  part  of  Byram  River  and  of  a  bay  at  its  mouth  opening 
into  Long  Island  Sound.  The  depth  in  the  river  before  improvement 
was  1  foot,  and  Salt  rock,  in  the  river,  and  Sunken  rock,  in  the  bay, 
were  considered  to  be  dangerous  obstructions. 

The  original  project  for  this  improvement  was  adopted  in  1872  and 
modified  in  1884  and  1888.  It  proposed  to  remove  Salt  rock  to  9  feet 
below  mean  low  water,  to  build  a  breakwater  from  Sunken  rock  to 
Byram  Point,  and  to  dredge  and  maintain  a  channel  to  the  Port 
Chester  wharves,  at  a  total  cost  of  $57,000.  Up  to  1899,  at  a  total 
cost  of  $52,000,  this  project  had  been  completed,  except  the  dredging 
in  the  upper  harbor. 

The  existing  project,  approved  March  3, 1899,  provides  for  a  chan- 
nel 12  feet  deep  at  mean  low  water  and  70  feet  wide  fix)m  deep  water 
in  the  bay  up  to  the  town  wharf,  and  thence  9  feet  deep  and  60  feet 
wide  to  the  steamboat  wharf,  the  work  to  be  done  by  dredging  and 
rock  removal.  Estimated  cost,  $25,000.  By  act  of  1907  the  project 
was  extended  to  include  removal  of  ledges  of  rock  opposite  the 
southerly  point  of  Fox  Island. 
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Up  to  June  80,  1908,  $83,888.18  had  been  expended  on  the  present 
project ;  of  this  amount  $10,888.18  was  for  maintenance. 

About  92  per  cent  of  the  work  proposed  under  the  present  project 
has  been  completed  and  has  resulted  in  securing  a  channel  of  the  pro- 
jected width  and  depth,  excei)t  at  and  opposite  the  southerly  point  of 
Fox  Island,  where  the  width  is  reduced  oy  ledges  of  rock  to  about  60 
feet.    The  channel  has  deteriorated  sr)mewhat. 

The  available  funds  are  to  be  applied  to  completing  the  improve- 
ment and  to  maintenance,  and  the  additional  appropriation  recom- 
mended is  to  be  applied  to  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  at  mean 
low  water  is  estimated  at  12  feet  up  to  the  town  wharf;  thence  9  feet 
to  the  steamboat  wharf,  and  above  the  steamboat  wharf  2^  feet. 
Mean  ranse  of  tides,  7.4  feet.  The  head  of  navigation  is  at  a  fixed 
bridge  at  Mill  street,  about  900  feet  above  the  steamboat  dock.  The 
total  length  of  navigable  channel  from  Long  Island  Sound  to  the 
bridge  is  about  1^  miles. 

The  tonnage  and  value  of  the  commerce  of  this  harbor,  mainly  in 
ooal,  building  materials,  manufactured  goods,  and  farm  produce,  as 
obtained  from  the  best  available  information,  are  as  follows : 


Year. 


Tons. 


Value. 


Year. 


Tom. 


Value. 


1886. 
U09. 
1900. 
1901. 
1S02. 


140,000 
109,600 
181,000 
827.500 
287,000 


KM6,000 
0,260,000 
7.209,600 
9,118.000 

90o,ooo(r) 


1903 
1904 
1905 
1906 
1907 


240.000 
265,000 
298,000 
266,000 
276,000 


s:).  910,000 

4,ft9(>,000 
7,.3t»f>,000 
6,870,000 
7,405,000 


The  commerce  of  this  harbor  has  increased  with  the  improvement. 
So  far  as  has  been  ascertained,  the  improvement  of  this  harbor  has 
brought  about  a  reduction  in  freight  rates. 

Detailed  description  of  this  improvement  is  printed  in  Eeports  of 
the  Chief  of  Engineers  for  189T,  page  1084,  and  1900,  page  1378. 
Sketches  of  the  river  and  harbor  are  printed  in  Reports  of  the  Chief 
of  Engineers  for  1885,  page  658,  and  for  1889,  page  716. 

July  1,  1907,  balance  unexpendod $6,600.00 

June  80,  1906,  amount  expended  during  flftcnl  year  for  maintPunTice 
oir  improvement 8S8. 18 


JiOj  1,  1908,  balance  unexpended 5,011.82 


'Amoant  tbat  can  be  profitably  expended  in  fis^'ul  year  ending  June  30, 
1010,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 2,500.00 

Submitted  In  compliance  witb  requirements  of  Rundry  civil  net  of 
June  4, 1807,  and  of  section  7  of  the  river  und  harbor  act  of  1899. 

(See  Appendix  El.) 

f.  Mamaroneck  Harbor^  New  York. — This  harbor,  .situated  on  the 
north  shore  of  I^ong  Island  Sound,  consists  of  a  narrow  inlet  opening 
into  a  shallow,  liroad  bay.  Before  inii)rovement  the  cliannel  to  the 
old  eteamboat  wharf,  half  a  mile  up  the  inlet,  had  a  depth  of  5  feet 
at  mean  low  water,  gradually  decreasing  to  1  foot  at  the  upper 
wharves.  Various  rocks  at  or  near  the  mouth  of  the  inlet  obstructed 
navigation. 


124 


BEPOBT  OP  THE  CHIEF  OF  ENGINEEBS,  U.   B.  ABMY. 


The  present  project,  approved  August  2,  1882,  and  modified  April 
27,  1809,  provides  for  the  removal  of  Round  rock  to  a  depth  of  4  feet 
and  Bush  rock  and  Inner  Steamboat  rock  to  a  depth  of  7  feet  at  mean 
low  water,  and  for  making  a  channel  7  feet  deep  at  mean  low  water 
and  100  feet  wide  from  the  harbor  entrance  to  the  upper  wharves. 
Estimated  cost,  $43,000. 

I'P  to  June  30,  1908,  $40,000  had  been  expended  on  this  work;  of 
this  amount  $4,628.50  was  for  maintenance. 

About  82  per  cent  of  the  work  proposed  under  the  project  has  been 
complotod,  and  has  resulted  in  a  channel  with  a  uniform  depth  of  7 
feet  at  mean  low  water  and  a  width  of  from  70  to  100  feet  from  the 
harbor  entrance  to  the  turn  at  Hog  Island,  and  thence  100  feet  wide 
(o  the  upper  wharves.  The  channel  has  probably  deteriorated  some- 
what. 

The  appropriation  recommended  is  to  be  applied  to  completing  the 
improvement  and  to  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  at  mean 
low  water  is  probably  less  than  7  feet.  Mean  range  of  tides,  8  feet. 
The  head  of  navigation  is  at  a  fixed  bridge  just  above  the  upper 
wharves.  The  total  length  of  navigable  channel  from  Long  Island 
Sound  is  about  1  mile. 

The  tonnage  and  value  of  the  commerce  of  this  harbor,  mainly  in 
coal,  building  materials,  and  manufactured  goods,  as  obtained  trom 
the  best  available  information,  are  as  follows : 


Year. 

Tons. 

Value. 

Year. 

Tons. 

Value. 

1896     

29,095 
61,673 
20,705 
48,495 

9482,092 
877,180 
51,598(?) 
75,000(?) 

1903 

26,230 
49,589 
64,944 
16,766 

9887,000 
869,242 

181,000 

181)7                            

1904 

1901         

1905 

1902                  

1900 

It  is  not  known  that  freight  rates  have  been  affected  by  this 
improvement,  but  it  has  facilitated  the  transportation  of  especially 
coal  and  building  materials. 

Detailed  description  of  this  improvement  can  be  found  in  Report 
of  the  Chief  of  Engineers  for  1900,  page  1381.  Sketch  of  harbor  is 
printed  in  Report  of  the  Chief  of  Engineers  for  1903,  page  859. 

Amount  (estimated)  required  for  completion  of  existing  project $7,628.  50 

I  Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1910,  for  works  of  improvement  and  for  maintenance 10,000.00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  E  2.) 

3.  Larchmont  Harbor^  New  York. — ^This  harbor^  situated  on  the 
northwest  shore  of  Long  Island  Sound,  4  miles  distant  from  New 
York  City  limits,  is  about  half  a  mile  wide  and  five-eights  of  a  mile 
long.  It  is  exposed  to  easterly  and  southerly  storms.  Two  sub- 
merged rocks  (Umbrella  rock  and  Huron  rock)  formerly  obstructed 
the  entrance,  which  has  a  depth  of  18  feet,  gradually  diminishing 
toward  the  head  of  the  bay. 

The  original  project  for  this  improvement,  adopted  September  19, 
1890,  provided  for  building  two  breakwaters  to  protect  the  anchorage 
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ground,  one  to  extend  from  Umbrella  rock  to  Umbrella  Point  and 
the  other  from  Huron  rock  to  Long  Beach  Point,  at  an  estimated 
cost  of  $105,000.  Work  under  this  project  was  suspended  in  1891 
after  the  first  appropriation  of  $5,000  had  been  expended  in  com- 
mencing the  two  oreakwaters. 

The  present  project,  adopted  March  3,  1899,  provides  for  building 
a  breakwater  extending  southwardly  1,440  feet  from  the  6-foot  curve 
oflf  Long  Beach  Point  and  for  the  removal  of  Huron  rock  to  a  depth 
of  14  feet  at  mean  low  water.  Estimated  cost,  $108,000.  The  project 
was  extended  by  act  of  1907  to  include  removal  of  ledges  adjoining 
Huron  rock. 

Up  to  June  30, 1908,  $64,528.02  had  been  expended  on  this  project, 
all  for  improvement.  There  was  received  on  bond  of  failing  con- 
tractor, $6,905.04. 

About  60  per  cent  of  the  work  proposed  under  the  present  project 
has  been  completed,  and  as  a  result  the  breakwater  has  been  built  to 
full  projectea  section  to  a  length  of  1,410  feet,  and  Huron  rock  and  a 
portion  of  tiie  adjoining  ledge  removed  to  depths  of  14  and  12  feet, 
respectively. 

The  available  funds  are  to  be  applied  to  completing  the  improve- 
ment and  to  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1008,  over  the 
shoalest  part  of  the  entrance  channel  at  mean  low  water  is  estiuiiitcd 
at  18  feet  The  general  depth  of  tlie  anchorage  area  of  the  harbor 
is  from  6  to  12  feet  at  mean  low  water.  Mean  range  of  tides,  7.4  feet. 
The  harbor  is  about  half  a  mile  wide  and  extends  rather  more  than 
half  a  mile  inland.    It  is  a  basin  with  no  definite  channel. 

The  harbor  has  but  little  commerce.  It  is  mainly  used  by  the 
Liarchmont  Yacht  Club,  by  coasting  and  fishing  vessels  for  night 
anchorage,  and  as  a  haroor  of  refuge. 

LfOcol  freight  rates  are  thought  not  to  have  been  affected  by  the 
improvement. 

Detailed  description  of  this  improvement  is  printed  in  liO|)()rt  of 
the  Chief  of  Engmeers  for  1900,  page  1*383.  A  sketch  of  tlu*  liarbor 
is  printed  in  Report  of  the  Chief  of  Engineers  for  11)03,  page  8r»(). 

July  1,  1907,  balance  unexpended $1-1,  S'l*^.  77 

OoUections  from  fiiUlng  contractor rt,!HC,.()4 

21,  743.  81 
Jane  80,  1908,  amount  expended  during  fiscal  year  for  works  of 
Improvement 3(><».  70 

Joljr  1, 1908,  balance  unexpended -    21,;'»77.02 

Amount  (estimated)  required  for  complotlon  of  existing  projpct 21>,  (X)0.  CK) 

(See  Appendix  E  3.) 

^  Hcarhar  at  Echo  Bay^  New  York. — This  harbor  is  on  (he  north 
dion  of  Long  Island  Sound,  2  miles  distant  fr(»Mi  New  York  City 
limits.  It  is  landlocked,  except  toward  tiie  southeast,  an<1  has  a  /[j^ood 
ftnchorage.  Nearly  all  of  the  water  transportation  of  tlie  town  of 
New  Bochelle  is  carried  on  through  this  harbor. 

The  original  project  for  improvement,  adopted  in  187r),  provided 
for  the  removal  of  two  ledges,  known  as  Start  rock  and  iSlieepsliead 
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reef,  to  7  and  9  feet  depth  at  mean  low  water,  respectively,  at  an  esti- 
mated cost  of  $38,955.38. 

Prior  to  1902  the  sum  of  $22,000  had  been  appropriated,  with  which 
Start  rock  was  reported  wholly  and  Sheepshead  reef  partly  removed 
to  the  projected  depths,  and  a  channel  40  feet  wide  and  4  feet  deep  at 
mean  low  water  was  dredged  from  Beauford  Point  to  within  300  feet 
of  the  head  of  the  harbor. 

The  project  adopted  by  the  river  and  harbor  act  of  June  13,  1902, 
contemplated  the  completion  of  the  original  plan  by  the  removal  of 
the  remainder  of  Sheepshead  reef  and  Start  rock,  at  an  estimated  cost 
of  $17,000.  This  work  was  completed  September  25,  1903,  at  a  total 
cost  of  $8,546.68. 

The  river  and  harbor  act  of  March  3, 1905,  directed  an  examination 
to  be  made  of  Long  rock,  with  a  view  to  its  removal,  and  authorized 
the  expenditure  of  any  balance  remaining  from  previous  appropria- 
tions for  this  purpose.  The  removal  of  such  part  of  the  rock  to  6 
feet  below  mean  low  water  as  the  available  funds  ($8,453.32)  would 
permit  was  authorized  by  the  Secretary  of  War  August  21, 1906.  Of 
this  amount  $8,412.92  was  expended  to  June  30,  1908,  leaving  a  bal- 
ance of  $40.40  in  addition  to  the  amount  appropriated  March  2,  1907. 
As  a  result  of  this  expenditure  there  is  now  a  channel  at  Beauford 
Point  6  feet  deep  at  mean  low  water  and  100  feet  wide. 

The  present  project,  adopted  March  2,  1907,  provides  for  complet- 
ing the  removal  of  Long  rock,  at  a  total  estimated  cost  of  $10,000. 

The  available  funds  are  to  be  expended  in  completing  the  removal 
of  Long  rock  and  in  maintenance. 

The  maximum  draft  that  could  be  carried  to  Beauford  Point  on 
June  30, 1908,  is  estimated  at  6  feet  at  mean  low  water.  The  general 
harbor  anchorage  ranges  from  9  to  18  feet  at  mean  low  water.  The 
mean  range  of  tide  is  about  7i  feet.  The  head  of  navigation  is  at  a 
dock  about  1,500  feet  above  Beauford  Point.  The  harbor  is  about 
one-fourth  mile  wide  and  one-third  mile  long.  The  total  length  of 
navi<^able  channel  extending  beyond  the  deep  water  of  the  han)or  is 
about  one-fifth  of  a  mile. 

The  tonnage  and  value  of  the  commerce  of  this  harbor,  mainly  in 
coal,  building  materials,  and  manufactured  goods,  as  obtained  n'om 
the  best  available  information,  are  as  follows: 


Year. 

Tons. 

Value. 

Year. 

Tona. 

Value. 

1902 

99,000 
129,400 
151,200 

»500,000 
1,434,000 
1,647,600 

1905 

193,650 
270,460 
269,185 

12,071,800 
2,789208 
2,646.686 

1003                  

1906 

1904 

1907 

The  commerce  of  this  harbor  has  increased  with  the  improvement. 

This  improvement  has  made  it  easier  to  charter  vessels  tor  freight 
to  this  locality;  but  otherwise  seems  to  have  not  reduced  freight 
rates. 

For  detailed  description  of  work  see  Report  of  the  Chief  of  En^- 
neers  for  1900,  pjBige  1429.  A  sketch  of  the  locality  is  printed  in 
Report  of  the  Chief  of  Engineers  for  1903,  page  862. 

Report  on  examination  for  removal  of  Ix>ng  rock  is  printed  in 
House  Document  No.  182,  Fifty-ninth  Congress,  second  session. 
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July  1, 1907,  balance  unexpended fl2, 675. 46 

June  80,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement   635. 06 

July  1, 1908,  balance  unexpended 12,040.40 

July  1, 1908,  outstanding  liabilities 18.45 

July  1,  1908,  balance  available 12.021.95 

(See  Appendix  E  4.) 

6.  Branw  River  and  East  Cheater  Creek ^  New  York. — {a) Bronx 
River. — ^This  stream  empties  into  the  East  River  north  of  Hunts 
Point  The  navigable  part  extends  from  its  mouth  to  West  Farms, 
a  distance  of  3  miles.  At  this  point  it  is  crossed  by  a  dam.  The 
natural  depth  at  the  mouth  was  4  feet  at  mean  low  water,  and 
decieased  ascending  the  stream  to  less  than  1  foot  at  the  head  of 
navigation. 

The  project  for  improvement,  adopted  by  the  act  of  June  3,  1896, 
provides  for  making  a  channel  4  feet  deep  at  mean  low  water  and 
100  feet  wide  from  the  entrance  to  Barlow  street ;  thence  to  Don^an 
street  60  feet  wide,  and  thence  to  the  head  of  navigation  50  feet 
wide,  Ae  work  to  be  done  by  dredging  and  rock  removal.  Esti- 
mated cost,  $85,985. 

Up  to  June  30, 1908,  $37,952.02  had  been  expended  on  the  project, 
all  for  improvement.    There  was  received  from  sales  of  maps  $0.65. 

About  40  per  cent  of  the  work  proposed  under  the  present  project 
has  been  completed  and  has  resulted  in  a  channel  with  depths  of  from 
8  to  6  feet  at  mean  low  water  and  with  a  diminishing  width  of  from 
100  to  50  feet,  except  where  reduced  by  ledges  of  rock,  from  the 
mouth  to  the  turn  east  of  the  gas  works.  Above  this  point  the  chan- 
nd  remains  as  previously  reported.  The  dredged  channel  has  prob- 
ably deteriorated  somewhat 

The  available  funds  and  additional  appropriation  recommended 
are  to  be  applied  to  continuing  the  improvement  and  to  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  over  the 
■hoalest  part  of  the  channel  at  mean  low  water  from  the  mouth  to  the 
tnm  east  of  the^s  works  is  estimated  at  about  3  feet;  above  this 
point,  1  foot  Mean  range  of  tide  is  6.6  feet  at  mouth  and  6  feet  at 
west  Farms.  The  head  of  navigation  is  at  a  dam  just  beyond  the  dye 
works.    The  total  length  of  navigable  channel  is  about  3  miles. 

The  tonnage  and  value  of  the  commerce  of  this  river,  mainly  in 
eoal,  cotton  goods,  dru^  for  dyeing  purposes^  ice,  and  building 
materials,  as  obtained  £om  the  best  available  mformation,  are  as 
follows: 


T«tf. 

Toni. 

Valoe. 

Year. 

Tom. 

Valn«. 

1M7 

189,810 
171.300 
U8,187 
77.710 

8826,025 

1,986,700 

600,000 

630,400 

1904 

42,286 
181.093 
841,538 
882,957 

8196,642 

Sb 

igOTi                

82n  482 

gg"; 

190ii    

1,720  097 

19(.i7 

1,807,817 

Hie  reduction  of  freight  rates  by  this  improvement  is  doubtful,  but 
transportation  has  been  facilitated. 

Details  of  improvement  can  be  found  in  Keport  of  the  Chief  of 
Engineers  for  1900,  pago  1389.  A  sketch  of  a  part  of  the  stream  is 
printed  in  Report  of  tlie  Chief  of  Engineers  for  11)04,  pag^i  10\6. 


128 


REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.   S.  ARMY. 


July  1, 1907,  balance  unexpended $43, 624. 1« 

Receipts  from  sales .65 


43,624.81 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provemeut 2, 076. 18 


July  1,  1908,  balance  unexpended 41, 548.63 

July  1,  1908,  outstanding  liabilities 154.  73 


July  1,  1908,  balance  available 41,393.90 

Amouut  (estimated)  required  for  completion  of  existing  project 6,485.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement  and  for  maintenance,  in  addi- 
tion to  the  balance  unexpended  July  1,  lOOS («) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(h)  East  Chester  Creek, — This  is  a  small  tidal  stream  emptying 
into  East  Chester  Bay.  It  was  originallv  navigable  at  high  tide  for 
vessels  drawing  7  feet  as  far  as  Lockwooas,  a  distance  of  2^  miles. 

The  project  for  improvement,  adopted  March  3,  1873,  provided 
for  a  channel  100  feet  wide  and  9  feet  deep,  mean  high  water,  from 
deep  water  in  East  Chester  Bay  to  a  point  3,000  feet  above  Lock- 
woods.  Estimated  cost,  $136,500;  subsequently  reduced  to  $124,000, 
as  modified  in  1891. 

Ijp  to  June  30,  1908,  $115,500  had  been  expended  on  the  project; 
of  this  amount  $25,40.'^.78  was  for  maintenance. 

The  project  has  been  completed  and  has  resulted  in  a  channel  9 
feet  deep  at  mean  high  water  and  about  100  feet  wide  from  East 
Chester  Bay  to  a  point  3,000  feet  above  Lockwoods.  The  channel 
above  Lockwoods  had  deteriorated  to  a  considerable  extent,  and  the 
expenditures  in  the  past  fiscal  year,  therefore,  resulted  in  restoring 
only  about  75  feet  in  width  in  this  section  of  the  creek  to  its  projected 
depth.     Some  shoaling  has  occurred  in  the  channel  below  Lockwoods. 

The  appropriation  recommended  is  to  be  applied  to  maintenance. 

The  maximum  draft  that  could  be  carried  over  the  shoalest  part  of 
the  channel  on  June  30,  1908,  is  estimated  at  9  feet  at  mean  high 
water.  Mean  range  of  tides  is  7.1  feet.  The  head  of  navigation  is 
at  the  upper  end  of  the  artificial  channel.  The  total  length  of  navi- 
gable channel  is  about  22  miles. 

The  tonnage  and  value  of  the  commerce  of  this  creek,  mainly  in 
coal,  building  material,  and  miscellaneous  freight,  as  obtained  trom 
the  best  available  information,  are  as  follows: 


Year. 

Tons. 

Value. 

Year. 

Tons. 

Valne. 

1  vo.>    

94,928 
286,428 

99,750 
101,655 

$2,199,186 

1,957,224 

870,500 

672,800 

1904 

146.955 
206,276 
282,655 
864,019 

1963,263 
1,765.850 
8,063.860 
1,964.264 

]  sot» 

1905 

lyO'>        

1906 

mxi 

1907 

The  effect  of  this  improvement  has  been  to  increase  the  number  of 
firms  carrying  on  busmess  along  this  stream.  So  far  as  has  been 
learned  this  improvement  has  made  no  change  in  freight  rates,  but 
commerce  has  greatly  increased. 

«  See  coQsoli^ted  money  statement  on  iMige  129. 
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For  detailed  reports  see  Reports  of  the  Chief  of  Engineers  for  1897, 
pace  1089,  and  1904,  page  1016.  A  sketch  of  the  stream  is  printed 
in  Report  of  the  Chiei  of  Engineers  for  1904,  page  1016.  For  refer- 
ences to  reports  on  examinations  and  surveys,  see  Report  of  the  Chief 
of  Engineers  for  1904,  pages  112  and  1061. 

July  1, 1907,  balance  unexpended $8,426.98 

June  30,  1908,  amount  exi^endcd  during  fiscal  year  for  ninintennnce 

of  improvement 8, 420. 98 


Amouzit  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 

1910,  tor  maintenance  of  improvement («) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  barbor  act  of  1899. 


OONSOLIDATED. 


July  1, 1907,  balance  unexpended $52,051.14 

Receipts  from  sales .65 


62,051.79 
June  80,  1908,  amount  expended  during  fiscal  year : 

For  works  of  improvement $2, 076. 18 

For  maintenance  of  improvement 8,426.98 

10.603.16 


Joly  1,  1908^  balance  unexpended 41,548.63 

July  1, 1908^  outstanding  liabilities 154. 73 

July  1, 1908,  balance  available 41,393.90 

Amount  (estimated)  required  for  completion  of  existing  project 6,485.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1010,  for  works  of  improvement  and  for  njaintenance.  in  addition 
to  ttae  balance  unexpended  July  1.  lOOS 16,485.00 

Submitted  In  compliance  with  requirements  of  "iiinrlry  civil  act  of 
June  4, 1807,  and  of  section  7  of  the  river  and  harbor  act  of  1S09. 

(See  Appendix  E  5.) 

8.  Harhora  at  Port  Jefferaoru  Maftit^irk.  TJuhtwrfton^  Glencove^ 
Flushing  Bay^  Canarsie  Bay^  and  Sag  Ilarhor.  X.  Y. — {a)  Port 
Jefenon  Harbor. — ^This  is  a  lar^  and  deep  inland  bay,  situated  on 
the  north  shore  of  Long  Island,  and  ooiiiiected  with  Long  Island 
Sound  by  a  narrow  entrance. 

Before  improvement  the  channel  depth  outside  the  entrance  was 
bat  4  feet  at  mean  low  water,  wherea""  the  depth  in  the  harbor  was 
12  feet  and  more,  at  low  tide,  up  to  within  3<X)  feet  of  the  wharves 
of  Ptart  Jefferson  village. 

The  first  project  for  improvement  was  adopted  in  1S71,  and  com- 
pleted in  1883,  at  a  total  cost  of  STu.nc/).  Two  jetties  we're  built  to 
Adter  the  inlet  channel,  one  ea.st  of  the  inlet.  1.300  feet  long,  and 
one  west,  WO  feet  long,  both  of  scant  cro«s  section.  A  channel  8 
ftei  deep  at  mean  low  water  and  100  feet  wide  was  dredjcred  through 
the  inlet  and  .shoal  outside. 

The  existing  project  for  improvemr-nt.  adojjted  September  10. 
1890,  and  modified  August  18.  1S04.  provirle-  for  dr^^Iiring  a  channel 
througfa  the  harbor  entrance  12  feet  fl».ep  and  '2(f^)  ff«-r  wide,  to  F>c 
MoleSed  hj  extending  and  enlari.nng  the  previouslv  built  jetties. 
EiliBiated  cost,  $145^. 

*  Bee  eooaolfdated  money  statement  on  rhis  r>age. 

mtu.- 
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Up  to  June  30,  1908,  $84,347.57  had  been  expended  on  the  present 
project;  of  this  amount  $5,929.64  was  for  maintenance.  The  sum  of 
$2,900  of  the  original  allotment  from  the  appropriation  of  March  2, 
1907,  was  transferred  to  the  allotment  for  improving  harbor  at  Sag 
Harbor,  N.  Y. 

About  57  per  cent  of  the  work  proposed  under  the  present  project 
has  been  completed,  and  has  resulted  in  securing  a  cnannel  12  feet 
deep  at  mean  low  water,  and  200  feet  wide,  and  in  completing  the 
east  jetty  to  its  full  projected  section  for  a  distance  of  1,470  feet, 
except  at  the  shore  end,  where  it  is  covered  by  sand.  The  west  jetty 
is  9 10  feet  long,  with  scant  cross  section.  No  work  has  been  done  on 
this  jetty  under  the  present  project.  It  is  reported  that  some  shoal- 
ing has  occurred  in  the  dredged  channel. 

The  available  funds  and  additional  appropriation  recommended 
are  to  be  applied  to  continuing  the  improvement  and  to  maintenance. 

The  maximum  draft  that  could  be  carried  over  the  shoalest  part 
of  the  channel  June  30, 1907,  is  estimated  at  less  than  12  feet  at  mean 
low  water.  Mean  range  of  tides  at  entrance,  7  feet;  at  Port  JefPerson 
wharves,  6.2  feet.  The  total  length  of  navigable  channel  from  Long 
Island  Sound  to  Port  Jefferson  wharves  is  about  2^  miles.  The  har- 
bor is  about  2  miles  long  and  three-fourths  of  a  mile  wide. 

The  tonnage  and  value  of  the  commerce  of  this  harbor,  mainly  in 
coal,  building  materials,  farm  produce,  fish,  and  general  merchandise, 
as  obtained  from  the  best  available  information,  are  as  follows: 


Year. 

Tons. 

Value. 

Year. 

Tons. 

Value. 

18«iS          

24,940 
42,130 
46,670 
8,832(7) 

S360.200 
2,145,940 
776,000 
90,424(T) 

1905 

19.660(T) 
118,706 
96^456 

$666,700(7) 
1,544.900" 
1,066,666 

1^0«)                         

1906    

19(»:^       

1907 

191)1 

This  work  has  been  without  effect  on  freight  rates. 

For  detailed  report  see  Report  of  the  Chief  of  Engineers  for  1900, 
pjig(»  lol)3.  A  sketch  of  Port  Jefferson  Harbor  is  printed  in  Report 
of  the  Chief  of  Engineers  for  1900,  page  8G0. 

July  1,  1907,  balance  nnexponded $24,021.20 

Tiansferrecl  to  Sag  Harbor $3,600.00 

Transferred  from  Sag  Harbor 600.00 

2,  900. 00 


21, 121. 20 

June  30,  1908,  amount  expended  during  fiscal  year,  for  works  of 

improvement 6, 912. 42 


July  1,  1908,  balance  unexpende<l 16,208.78 

July  1,  1908,  outstanding  liabilities 4,821.84 


July  1,  3908,  balance  avaUable 10,386.94 


July  1,  1908,  amount  covered  by  uncompleted  contracts 6, 800. 84 

Amount  (estimated)  required  for  completion  of  existing  project 61,373.29 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane 
80,  1910,  for  worics  of  improvement  and  for  maintenance,  in  addi- 
tion to  the  balance  unexpended  July  1,  1908 (•) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

«  See  consolidated  money  statement  on  XMige  1S7. 
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(6)  Ufattituck  Harbor. — ^This  harbor  is  a  tidal  inlet  extending  in 
a  southerly  direction  from  Long  Island  Sound  to  the  village  of  Matti- 
tuck,  Long  Island.  One  mile  above  the  mouth  a  tide  miUdam  with 
gates  has  oeen  built  across  the  stream.  The  depth  at  the  entrance, 
whidi  is  obstructed  by  a  shiftine  sand  bar,  is  from  1  to  2  feet ;  thence 
up  to  the  milldam  from  2  to  7  teet  at  low  tide,  and  above  the  latter 
■  the  depth  is  6  feet  at  hi^h  tide. 

The  project  adopted  by  the  act  of  June  3,  1896,  provides  for  a 
channel  7  feet  deep  at  mean  low  water  from  the  entrance  to  the  dam 
and  7  feet  deep  at  mean  high  water  above  the  dam  to  the  village,  the 
width  to  be  80  feet,  except  near  the  mouth,  where  it  is  increased  to 
100  feet;  the  entrance  channel  to  be  protected  by  two  parallel  jetties. 
400  feet  apart,  extending  out  to  the  9-foot  curve.  Estimated  cost, 
$83,000. 

Up  to  June  30,  1908,  $35,688.47  had  been  expended  on  the  project; 
of  this  amount  $143  was  for  maintenance.  There  was  received  from 
sales  of  maps  $2.85. 

About  43  per  cent  of  the  work  proposed  under  the  project  has  been 
completed,  resulting  in  the  completion  of  the  west  jetty  to  full  pro- 
jected section  for  a  len^h  of  680  feet,  extending  out  to  the  10- foot 
curve;  the  east  jettv  to  full  projected  section  for  a  length  of  775  feet, 
extending  out  to  the  7-foot  curve;  and  in  dredgin^^  a  channel  at  tlu^ 
entrance  7  feet  deep  at  mean  low  water,  60  feet  wide,  and  about  800 
feet  long.  The  jetties  serve  to  some  extent  in  fixing  the  channel 
entrance,  but  navigation  will  not  be  materially  benehted  until  the 
channel  has  been  deepened  by  dredging. 

The  project  contemplates  dredging  below  and  above  the  milldam. 
As  this  dam,  and*  a  fixed  bridge  of  which  it  forms  a  part,  prevent 
any  dredging  plant  from  entering  the  upi^pr  reach  of  the  river,  it  is 
recommendea  that  any  appropriation  for  this  improvement  hi\  made 
available  only  after  local  authorities  have  replaced  the  dam  and 
bridge  by  a  bridge  with  drawspans. 

The  available  funds  and  additional  appropriation  recommended 
are  to  be  expended  in  continuing  the  improvement  and  in  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  over  the 
sfaoalest  part  of  the  channel  at  mean  low  water  is  estimated  at  about 
1  foot.  The  head  of  navigation  is  at  the  village  of  Mattitnck.  The 
total  length  of  navigable  channel  from  Long  Island  Sound  to  jMatti- 
tack  is  aTOut  2}  miles.  The  range  of  tide  outside  the  entrance  is  4.8 
feet  and  below  the  milldam  before  dredginjir  in  the  entrance  2.2  feet. 

The  oommeroe  consists  principally  of  coaK  building  materials. 
fruits,  farm  produce,  and  general  merchandise,  and  was  reported  in 
1904  as  amounting  to  56,602  tons,  valued  at  $2,041,706.  Diirin<;  Sep- 
tember and  October,  1907,  there  were  44  arrivals  and  departures, 
carrying  a  total  of  6^010  bushels  of  potatoes  and  50  passengers. 

No  mange  in  freight  rates  has  yet  resulted,  the  work  not  being 
sufficiently  advanced. 

For  detailed  description  of  this  work  see  Annual  Reports  of  the 
Chief  of  Engineers  for  1891,  page  843,  and  1897,  page  1095. 
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July  1,  1907,  balance  unexpended $46,470.27 

Receipts  from  sales 2. 85 

46, 473. 12 

June  30,  1908,  amount  expended  during  fiscal  year: 

For  works  of  improvement $7, 015. 74 

For  maintenance  of  improvement 143. 00 

7, 158. 74 


July  1, 1908,  balance  unexpended i 39, 314.  38 

July  1,  1908,  outstanding  liabilities 910.35 


July  1,  1908,  balance  available 38, 404. 


July  1,  19084^mount  covered  by  uncompleted  contracts 35, 175. 67 

Amount  (estimated)  required  for  completion  of  existing  project 8, 143. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1,  1908 (•) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(c)  Huntington  Harbor. — ^This  harbor  is  a  narrow  tidal  estuary 
extending  inland  from  Huntington  Bay,  Long  Island,  in  a  southerly 
direction  for  a  distance  of  about  2  miles. 

Before  improvement  it  had  a  natural  available  depth  of  nearly  8 
feet,  mean  low  water,  for  a  stretch  of  IJ  miles  from  the  entrance 
southward,  thence  gradually  decreasing  to  zero  toward  the  head  of 
the  harbor. 

In  1872  the  first  project  was  adopted,  under  which  in  1873  a  shoal 
at  the  harbor  entrance  was  removed  and  a  channel  2,200  feet  long, 
130  to  150  feet  wide,  and  8  feet  deep  at  mean  low  yi^ater  was  dredged 
up  to  the  town  landings  at  a  total  cost  of  $22,500.  In  1884  this  chan- 
nel had  completely  filled  up. 

The  present  project,  adopted  September  19,  1890,  provides  for 
dredging  and  maintaining  a  channel  8  feet  deep  at  mean  low  water 
and  100  feet  wide  up  to  the  upper  wharves,  to  be  protected  by  piling, 
if  necessary.     Estimated  cost,  $32,000. 

Up  to  June  30,  1908,  $38,0iOO  had  been  expended  on  this  project; 
of  this  amount  $8,510.94  was  for  maintenance. 

The  present  project  is  completed,  except  as  to  the  dredging  or  pile 
construction  necessary  to  maintain  the  channel.  For  purposes  of 
maintenance  the  channel  has  been  dredged  200  feet  wide  in  lieu  of 
pile  protection.    The  channel  has  deteriorated  somewhat. 

The  appropriation  recommended  is  to  be  applied  to  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  over  the 
shoalest  part  of  the  channel  is  estimated  at  about  8  feet  at  mean  low 
water.  Mean  range  of  tide,  7.2  feet.  The  head  of  navigation  is  at  a 
causeway  about  one-third  of  a  mile  above  Town  dodc.  The  total 
length  of  navigable  channel  from  Huntington  Bay  to  the  causeway  is 
about  2  miles. 

The  tonnage  and  value  of  the  commerce  of  this  harbor,  mainly  in 
coal,  farm  produce,  building  material,  and  miscellaneous  merchandise, 
as  obtained  from  the  best  available  information,  are  as  follows: 

*  See  consoUdated  money  statement  on  page  187* 
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Yev. 

Toni. 

Value.     1                  Tear. 

Tons. 

66.000 
94,960 
10A.212 
9G,196 

Value. 

Mf7 

2S.6M 
46,  MO 
46,600 
80,000 

t473.109      V^'S  

fl.08fi.000 

uw 

60^.000      !«."« 

•A8IS.J.M) 

1100 

76^,000  1   1906 

2,774,8fiO 

itn 

675.800  ■  1907 

1«  901.061 

S,«0|| 

This  work  has  not  affected  freight  rates. 

For  detailed  description  see  Report  of  the  Chiof  of  Engineers  for 
1897,  page  1100.  A  sketch  of  the  upper  part  of  the  harbor  is  printed 
in  the  Annual  Report  for  1904,  page  1023. 

July  1,  1907,  balance  unexpended —  |3,47S.40 

June  80^  1908,  amount  expended  during  fiscal  year  for  niatiiteiiance 
of  Improvement 3, 478. 40 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  maintenance  of  improvement (•) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
Jnne  4, 1887,  and  of  section  7  of  the  river  and  liarbor  uot  of  ISiK). 

(d)  Oleneove  Harbor. — ^This  harbor  is  a  small  tidal  inlot  on  the 
east  side  of  Hempstead  Harbor,  Long  Island.  Its  channel  is  about 
2  feet  deep  at  mean  low  water  and  a  bar  at  the  entrance  has  a  foot 
leas  of  depth.  Before  improvement  vessels  waiting  for  tides  to  enter 
the  harbor  were  exposed  to  storms  from  the  north  and  northwest. 

The  existing  project,  adopted  August  11,  1S88,  and  revised  Juno 
32, 1895,  provides  for  the  construction  of  a  breakwater  in  Hempstead 
Harbor  extending  from  the  northwest  corner  of  Oleneove  dock  west- 
southwesterly  toward  Motts  Point,  so  as  to  shelter  the  anchorage 
outside  of  Giencove  Harbor.  The  breakwater  is  to  have  a  length  of 
2^000  feet  and  to  be  built  to  a  height  of  3  f(H3t  above  high  water,  with 
a  top  width  of  5  feet.    Estimated  cost,  $135,000. 

jff  to  June  30, 1908,  $72,000  had  been  expended  on  the  project,  all 
for  improvement. 

Aiwut  63  per  cent  of  the  work  contemplated  under  the  project 
has  been  completed  and  has  resulted  in  building  1,5()4  feet  of  the 
breakwater  to  full  projected  section. 

The  present  length  of  breakwater  appears  to  afford  sufficient  pro- 
toetioD  to  vessels  Peking  shelter  from  storms  in  this  vicinity,  and  its 
further  extension  therefore  seems  to  be  unnecessary. 

The  maximum  depth  in  the  anchorage  behind  the  brenkwnltT  is 
eatimated  at  21  feet  at  mean  low  water.  Mean  range  of  tides,  7.7 
feet  The  head  of  navigation  is  at  the  southern  (\\treinity  of  Ileinp- 
itead  Harbor,  about  8^  miles  from  the  breakwater. 

The  conunerce  of  the  harbor  is  chieflv  coal,  and  amoimted  to  8,549 
tans,  Talued  at  $10,515,  in  1904,  and  to' 7,062  tons,  valued  at  $18, 000, 
in  1906. 

This  improvement  has  no  immediate  effect  on  freight  rates. 

For  details  of  improvement  see  Report  of  the  Chief  of  KngiiuMTs 
lor  1897,  page  1108.  A  map  is  printed  in  Report  of  the  ('hief  of 
Engineers  for  1889,  page  728. 

(csUmated)  required  for  conir>letlon  of  pxistlnjr  project $<•»:«.  fHX).  (k) 

■See  conaoUdated  money  statement  on  page  VSl, 
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(e)  Flushing  Bay. — Flushing  Bay  is  on  the  north  shore  of  Long 
Island,  about  14  miles  by  water  from  the  Battery,  New  York  City. 
The  bay  is  about  1  mile  wide  and  2  miles  long,  the  depth  in  the  orig- 
inal channel  being  not  much  greater  than  elsewhere  in  the  bay. 
Before  improvement  the  controUing  depth  up  to  Flushing  was  3.9 
feet  at  mean  low  water. 

The  existing  project,  adopted  March  3,  1879,  and  modified  Sep- 
leiriber  19,  1888,  and  June  9,  1891,  provides  for  building  a  dike  4,6C3 
feet  lon^  on  the  west  side  of  the  channel  to  protect  it  from  filling  and 
for  making  and  maintaining  a  channel  6  feet  deep  at  mean  low  water 
up  to  the  lower  bridge  at  Flushing.    Estimated  cost,  $173,500. 

Up  to  June  30,  1008,  $159,100.32  had  been  expended  on  the  project 
During  progress  of  work  it  was  repeatedly  necessary  to  redredge  some 
parts  of  the  channel,  so  that  it  is  not  possible  to  state  exactly  what 
part  of  above  sum  was  used  for  maintenance.  The  expenditure  to 
June  30,  1908,  for  maintenance  is  estimated  at  $12,700. 

The  project  has  been  completed  except  as  to  removing  a  small  shoal 
below  Broadway  Bridge,  and  to  making  such  slight  changes  in  the 
outer  end  of  the  dike  as  to  make  it  less  of  an  obstruction  to  naviga- 
tion. There  is  now  a  channel  having  a  least  depth  of  6  feet  at  mean 
low  water,  and  200  feet  wide  up  to  Broadway  Bridge,  exoept  as  to 
the  above-mentioned  shoals.  Thence  to  Main  iStreet  Bridge  the  chan- 
nel is  100  feet  wide  and  not  less  than  G  feet  deep  at  mean  low  water. 
The  whole  of  the  dike  is  in  bad  condition,  and  all  of  the  outer  end, 
1,(')0G  feet  long,  with  the  exception  of  a  few  scattering  piles  and  stones, 
has  been  carried  away  by  storms  and  ice.  Dike  construction  was  dis- 
continued in  1801. 

The  available  funds  are  to  be  applied  to  making  such  slight  changes 
in  the  dike  as  may  be  necessary  to  make  it  less  of  an  obstruction  to 
navipition,  and  to  completing  the  improvement,  and  the  additional 
ap])ropriation  recommended  is  to  be  applied  to  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  from  East 
River  to  just  beyond  the  Main  Street  Railroad  Bridge  at  mean  low 
water  is  estimated  at  6  feet.  Mean  range  of  tides,  7.1  feet.  The 
head  of  navigation  is  1  mile  above  Strong's  causeway.  The  total 
len<rth  of  the  navigable  channel  is  about  5i  miles. 

The  tonnage  and  value  of  the  commerce  of  Flushing  Bay,  mainly 
in  coal,  building  materials,  dyewoods,  and  miscellaneous  merchan- 
dise, as  obtained  from  the  best  available  information,  are  as  follows : 


Year. 

Tons. 

Value. 

Yiar. 

Tods. 

Value. 

1^07             

103,395 
158,755 
200.473 
186,000 

uo.ioo 

$1,449,438 

3.534,987 

4,196,406 

1,613.100 

960,760 

1904 

142,996 
142.274 
278,812 
282,911 

12,699,488 
2.656.660 
8,937.44t 
2,637,825 

ls'.i«) 

1905 

I'Hll                    

1906 

YMYl 

1907 

1«J03            

This  work  has  facilitated  transportation,  but  no  appreciable  effect 
on  freight  rates  has  been  ascertained. 

For  detailed  description  of  improvement,  see  Report  of  the  Cliief 
of  Engineers  for  1897.  page  1106.  A  map  is  printed  in  the  Report  of 
the  Chief  of  Engineers  for  1903,  page  868. 
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Jnly  1,  1907,  balance  unezpended $28,537.84 

June  90,  IWS,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $23,490.32 

For  maintenance  of  improvement 2,237.84 

25,728.16 


July  1,  1908,  balance  unexpended 2,809.68 

July  1.  1908,  outstanding  llnbllltles 304.24 

July  1,  1908,  balance  available 2, 445. 44 


Amount  that  can  be  profitably  ex|)ended  in  fiscal  year  ending  Juno  30. 
1910,  for  maintenance  of  improvement,  in  addition  to  tlie  balance 
unexpended  July  1,  1908 (•) 

Submitted  in  compliance  with  requiroiuents  of  sundry  civil  act  of 
Jane  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

{f)Oanarsie  Bay. — ^This  bay  forms  the  northwest  part  of  Jamaica 
Bay  at  Canarsie  Landing.  The  original  depth  from  the  landing  to 
Big  channel  was  4.2  feet  and  to  Island  channel  1.3  feet  at  mean  low 
water. 

Hie  project  for  this  improvement,  adopted  June  14,  1880,  and 
subeequently  enlarged  in  1889  and  1896,  provides  for  the  construc- 
tion of  two  dikes  and  dredging  between  them  where  necessary  to 
secure  a  channel  100  to  150  feet  wide  and  6  fe(*t  deep,  connecting  the 
steamboat  dock  at  Canarsie  with  Big  channel,  Jamaica  Bay;  also 
for  a  channel  4  feet  deep  and  about  50  feet  wide,  running  in  a  south- 
westerly direction  from  Canarsie  Landing  to  Island  channel,  and 
for  a  cftannel  5  feet  deep  and  50  feet  wide,  running  in  a  northeasterly 
direction  to  Gophel  channel.    Estimated  cost,  $88,000. 

Up  to  June  30,  1908,  $72,716.16  had  been  expended  on  the  project; 
of  this  amount,  $2,843.80  was  for  maintenance.  There  was  $750  of 
the  original  allotment  from  the  appropriation  of  ]\Iiirch  2, 1907,  trans- 
ferred to  the  allotment  for  improving  harbor  at  Sag  Harbor.  N.  Y. 

Hie  work  of  improvement  under  the  project  has  been  completed. 
The  dredged^  channels  have  deteriorated  somewhat,  and  the  dikes  are 
in  poor  condition. 

The  available  funds  are  to  be  applied  to  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  over  the 
dioalest  part  of  the  channel  at  mean  low  water  is  estimated  at  6  feet 
in  the  main  diannel,  2^  feet  in  the  West  Branch,  and  3  feet  in  the 
East  Branch.  Mean  range  of  tides,  4.7  feet.  The  total  length  of 
nmTigable  diannel  is  about  1  mile.  The  head  of  navigation  is  at 
Ganarsie  Landing. 

The  tonnage  and  value  of  the  commerce  of  this  improvement, 
mainly  in  building  materials,  fertilizers,  fish,  and  coal,  as  obtained 
from  the  best  avaibble  information,  are  as  follows : 


Ttw. 

TOM. 

Valne. 

Year. 

T.I118. 

Vulue. 

im, 

80,000 
480.000 

$427,876 
2,000,000 
1,861,006 

1W5 

HA.  \m 
i'j7,r)i5 

|l,714.a.'2 

i5ii:;i;ii™  ;i  ™i 

1907 

413, 7M 

iSl:;::;:;;::;::::;::::::::: 
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*8ee  GODBolldated  money  Btatenient  on  page  137. 
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The  commerce  in  Jamaica  Bay  was  greatly  benefited  by  this  im- 
provement. Transportation  has  been  developed,  but  no  reduction  of 
ireight  rates  has  been  ascertained. 

Pending  action  by  Congress  upon  a  plan  for  improvement  of 
Jamaica  Bay,  to  be  submitted  in  compliance  with  river  and  harbor 
act  of  March  2,  1907,  it  is  recommended  that  no  appropriation  be 
made  for  improvement  or  maintenance  of  the  channel  of  Canarsie 
Bay,  which  bay  opens  into  Jamaica  Bay. 

Details  as  to  this  improvement  may  be  found  in  Report  of  the  Chief 
of  Engineers  for  1897,  page  1114.  A  sketch  of  Canarsie  Bay  is 
printed  in  Report  of  the  Chief  of  Engineers  for  1904,  page  1026. 

July  1, 1907,  balance  unexpended |3, 934.  28 

Transferred  to  Sag  Harbor 750.00 

3,184.28 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 150. 44 

July  1,  1908,  balance  unexpended 3, 033. 84 

(g)  Sag  Harbor. — ^This  harbor  lies  on  the  northern  shore  of  Long 
Island,  about  24  miles  west  of  Montauk  Point.  It  is  a  small  bay, 
sheltered  by  Long  Island  on  the  south  and  west,  and  partly  by  Shelter 
Island  on  the  north,  and  is  open  to  the  northeasterly  storms. 

The  project  adopted  June  13, 1902,  consists  in  constructing  a  break- 
water 3,180  feet  long  from  Conklin  Point,  at  an  estimated  cost  of 
$71,000. 

The  breakwater  has  been  completed;  the  total  expenditure  on  the 
project  up  to  June  30,  1908,  amounts  to  $61,946,  all  tor  improvement. 
There  was  received  $2,296  on  the  bond  of  a  flailing  contractor,  and  a 
transfer  of  funds  from  allotments  under  the  appropriation  of  March 
2,  1907,  was  made  as  follows:  From  the  allotment  for  improving 
harbor  at  Mattituck,  N.  Y.,  $2,900;  from  the  allotment  for  improving 
harbor  at  Canarsie  Bay,  $750. 

The  maximum  draft  that  can  be  carried,  June  30, 1908,  through  the 
harbor  up  to  the  wharves  is  about  12  feet  at  mean  low  water.  The 
mean  range  of  tide  is  2.5  feet.  The  head  of  navigation  is  located  in 
Sag  Harbor  Cove,  about  1  mile  above  the  town  wharves.  The  total 
length  of  navigable  channel  from  these  wharves  to  the  deep  water  of 
Gardiners  Bay  is  about  5  miles.  The  breakwater  affords  protection 
to  an  area  approximately  one-half  mile  long  by  three-eignths  of  a 
mile  wide. 

The  tonnage  and  value  of  the  commerce  of  this  harbor,  mainly  in 
general  merchandise,  fruits,  and  farm  produce,  as  obtained  from  the 
best  available  information,  are  as  follows: 


Year. 

Tons. 

Value. 

Year. 

Tom, 

Valiw. 

1904 

8,454 
18,771 

9187,015 
401,989 

1906          .     . 

19,041 
41,142 

1287,276 
960,960 

1905 

1907 

While  the  breakwater  will  afPord  shelter  for  vessels,  it  is  not  ex- 
pected to  affect  freight  rates. 

For  detailed  report  see  Report  of  the  Chief  of  Engineers  for  1900, 
pa^  1451.  A  sketch  of  the  harbor  is  printed  in  the  Beport  of  the 
Chief  of  Engineers  for  1903,  page  870. 
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July  1,  1907,  balance  unexpended $26,907.19 

Transferred  from  Port  JefTcrson  and  Canarsie  Bay $4.  250. 00 

Transferred  to  Port  Jefferson (RXJ.  00 

3,  G50. 00 


30,  r>57. 19 
June  80,  1908,  amount  expended  during  fiscal  year  for  works  of 
Improvement 30,  557.19 

CONSOLIDATED. 

July  1, 1907,  balance  unexiiended $133,349.18 

Received  from  sales 2.85 


133, 352. 03 
June  30,  1908,  amount  expended  during  fiscal  year: 

For  works  of  improvement $60,975.07 

For  maintenance  of  Improvement 6, 001).  (W 

72,985.35 


Jnly  1,  1908,  balance  unexpended 60,366.68 

July  1, 1908,  outstanding  liabilities ^ 6,096.43 

July  1,  1908,  balance  available 54. 270. 25 


Jnly  1,  1908,  amount  covered  by  uncompleted  contracts 41, 970. 51 

Amount  (estimated)  required  for  completion  of  existing  project 146,716.21) 


Amount  tbat  can  be  profitably  exi)ended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  improvement  and  for  maintenance  in  addition 
to  the  balance  unexpended  July  1,  1908 31,143.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  E  6.) 

7.  East  Rirer  and  Hell  Gate^  New  York, — East  River,  a  tidal  strait 
separating  New  York  Citv  fi^oiii  Long  Island,  extends  from  the  Bat- 
tery to  llirogs  Neck,  a  Ast4ince  of  about  IC  miles.  In  its  original 
condition  it  was  obstructed  by  rocks  and  reefs,  especially  in  the  part 
known  as  Hell  Gate. 

The  improvement  of  this  waterway  was  commenc4?d  in  1852,  under 
a  project  prepared  in  1848,  which  contemplated  the  removal  of  rocks 
at  Hell  G&te  and  Diamond  reef.  The  amount  expended  under  this 
project  was  $33,861.59. 

Tlie  existing  project  for  improvement,  adopted  in  1808  and  modi- 
fied in  1870, 1874, 1884, 1889,  1891,  and  181)9,  provides  for  the  removal 
of  rocky  obstructions  from  the  channel  b(ilw(»on  the  Battery  and 
Baretto  Point  to  depths  varying  from  18  to  2(5  feet,  and  for  the  con- 
struction of  sea  walls  and  Sikes  where  nect^ssary  to  guide,  the  tidal 
currents.  The  cost  of  the  work  was  estimated  at  $5,030,120.  This 
18  the  estimated  cost  for  removal  of  reefs  and  rocks  only  at  Hell 
Gate,  Diamond  and  Q)enties  reefs,  and  Man-o'-War  rock.  But 
from  time  to  time  other  obstructions  have  boon  removed  with  the 
approval  of  higher  authority,  though  no  addition  has  b<'on  m:ide 
to  the  estimated  cost  of  the  project.  The  locations  of  theso  obstruc- 
tions are  reported  below.  To  these  works  should  be  added  the  con- 
struction oi  a  crib  b(^twex*n  Great  and  Little  Mill  rocks,  and  the 
dred^nff  of  channels  connecting  the  main  channel  with  the  posts  of 
Davmslsland  and  Fort  Totten.  The  cost  of  this  extra  work,  extend- 
ing over  a  period  of  twenty-seven  years,  is  $575,410.  The  amount 
required  to  complete  the  project  is  therefore  increased  iu  VVus  t^v^^ 


138 


REPOBT  OF  THE  CHIEP  OF  ENGINEEBS,  U.   S.  ABMY. 


by  that  amount,  less  $335,466,  not  required  under  the  estimate  for 
removing  Man-o'-War  rock,  or  a  net  increase  ojf  $239,950. 

Up  to  June  30,  1908,  $4,800,214.76  had  been  expended;  of  this 
amount  $4,224,700.74  had  been  expended  on  the  present  project  for 
improvement;  $98.02  was  for  maintenance,  and  the  balance,  $576,416, 
on  the  works  above  enumerated  not  included  in  the  original  project 
There  was  received  from  sales  of  condemned  property  $1,335.75. 

About  75  per  cent  of  the  work  proposed  under  the  present  project 
has  been  completed  and  has  resulted  in  the  removal  to  the  contem- 
plated depths  of  Diamond  reef  off  Governors  Island;  Coenties  reef, 
off  Coenties  slip;  Third  street  reef;  Pilgrim  rock,  off  Twentieth 
street;  Charlotte  rock,  off  Hunters  Point;  Man-o'-War  rock;  off 
Thirty-ninth  street;  Hallets  Point,  Ways  reef,  Shell  Drake,  and 
Scaly  rock,  in  Hell  Gate;  North  Brother  Island  reef;  reef  off  Barretto 
Point;  and  in  the  partial  removal  of  the  following: 


Localities. 


Least 
original 
depUi. 


heaust 
present 
depth. 


Least 

proposed 

depth. 


Battery  reef 

Reef  oflf  South  Ferry  slips 

Shell  reef  off  Tenth  to  Nineteenth  iitret.'i> 

Ferry  reef  off  Thirty-fourth  street 

Middle  reef  (including  Flood  Rock,  Gridiron,  Hen  and  Chickens, 

and  N egro  Heads) 

Frying  Pan  reef 

>*otr#ck 

Heel  Tap 


Feet. 
12.8 
17.0 

7.6 

7 

+  6 
11 
20 
12.1 


Feet. 
12. 8  to  26+ 
19     to26+ 
18 
24, 

18.8 
18 
22.8 
20.6 


Feet 


26 


18 
26 


26 
26 


26 


The  available  funds  and  additional  appropriation  recommended 
are  to  be  applied  to  making  a  resurvey  or  such  part  of  the  present 
project  as  may  be  necessary,  including  any  ledge  or  ledges  of  rock 
near  to  the  westerly  shore,  in  completing  the  removal  of  Pot  rock, 
and  Frying  Pan  reef,  nearly  all  of  Middle  reef,  and  in  removing 
parts  oi  obstructions  above  enumerated  as  not  completed. 

The  maximum  draft  that  could  be  carried  at  mean  low  water  June 
30,  1907,  through  the  main  channel  from  the  Battery  to  Long  Island 
Sound  is  estimated  at  2G  feet.  The  length  of  this  waterway  is  about 
1^  miles.  The  range  of  tide  south  of  Hell  Gate  is  from  4^  to  5  feet, 
and  east  of  it  from  5  to  7  feet. 

The  traffic  in  East  River  is  very  great,  and  is  intimately  connected 
with  that  of  New  York  Harbor  proper.  It  is  impracticable  to  show 
what  proportion  belongs  to  East  Kiver,  especially  as  the  heaviest 
coastwise  traffic  is  carried  on  in  vessels  which  do  not  enter  or  clear  at 
the  custom-house. 

The  improvement  of  the  river  has  been  of  great  benefit  to  naviga- 
tion, but  since  most  of  the  freight  carried  by  the  vessels  using  it  is  not 
local  its  effect  on  freight  rates  can  not  be  determined. 

Attention  is  invited  to  the  report  of  the  district  engineer  relative 
to  the  desirability  of  removing  obstructions  in  the  channel  between 
South  Brother  Island  and  Lawrence  Point  and  of  increasing  the 
present  depth  of  about  18  feet  over  Middle  Ground  to  26  feet;  and 
to  providing  a  channel  of  26  feet  between  North  and  South  Brother 
islands.  An  estimate  of  the  cost  of  the  latter  accompanies  his  report 
on  an  examination  and  survey  authorized  by  the  nver  and  harbor 
act  of  March  2,  1907,  which  will  be  duly  submitted.  These  sug- 
gested improvements  are  deemed  worthy  of  consideratioiu 
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Detailed  description  of  this  improvement  is  printed  in  the  Reports 
of  the  Chief  of  Engineers  for  1S68,  page  741 ;  for  1S74,  Part  2,  page 
164,  and  for  1897,  page  1026. 

July  1,1907,  balance  unexpended $402,881.10 

Receipts  from  aalea 1.50 


402,  882.  60 
June  30,  1908.  amount  expended  during  fiscal  year  for  works  of 

Improvement 18,420.10 


July  1,  190S,  balance  unexpended 384. 402. 44 

July  1,  190S.  outstanding  liabilities 414.83 


July  1,  1008,  balance  available 384.047.61 


July  1,  1908,  amount  covered  by  uncompleted  ooiitrncts 220,  856. 02 

Amount  (estimated)  required  for  completion  of  existing  projoot—  1.031.  292.57 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  Improvement  in  addition  to  the  balnnce 
unexpended  July  1,  1008 300,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1807. 

(See  Appendix  E  7.) 

8.  Harlem  River,  New  Tori: — ^The  Harlem  River  and  Spuyten 
Duyvil  Creek,  both  included  in  the  improvement,  are  two  waterways 
of  a  joint  length  of  about  8  miles  which  join  at  Kinffsbrid«ri\  N.  Y., 
and  separate  Manhattan  Island  from  the  mainland.  The  narrow 
channel  at  their  junction  was  obstructed  by  a  ledge  of  rocks  awash  at 
low  tide. 

Before  improvement  the  Harlem  River  had  an  available  depth  of 
10  feet  at  mean  low  water  from  the  Kast  River  to  Morris  dock,  except 
at  Highbric^.  where  it  was  only  0  feet  deep.  Fioin  Moi'i'is  dock  to 
Fordham  Landing  there  was  a  crooked  channel  7  feet  deep,  and  above 
the  latter  place  the  river  could  be  used  only  by  the  smallest  class  of 
vessels.  ^)uyten  Duyvil  Creek,  from  KingsCridgo  to  the  Hudson, 
had  a  depth  of  4  fcNBt. 

The  original  project  for  improvement,  adopted  in  1874,  provided 
for  tibie  removal  of  old  bridge  piers,  Candle  factory  reef,  and  bowl- 
ders at  various  places  near  the  East  River  to  a  depth  of  V2  feet,  the 
cost  of  the  work  being  estimated  at  $107,875.50.  In  furtherance  of 
this  project  $21,000  was  expended. 

The  existing  project,  adopted  June  18,  1878,  and  modified  Oetober 
7,  1886,  provides  for  a  continuous  chann(»l  400  feet  wide  and  15  feet 
deep  from  the  East  River  to  the  Hudson  River,  except  about  1,;)0() 
feet  north  of  Highbridge,  where  the  width  was  made  354  feet,  and 
at  the  rock  cut  through  Dyckmans  Meadow,  where  the  width  was 
reduced  to  350  feet  and  the  depth  increased  to  18  feet.  Estimated 
cost,  $2,700,000. 

Ota  June  30,  1908,  $1,446,543.13  had  lx»cn  expended  on  the  present 
project,  all  for  improvement.  There  was  ree<»ived  on  account  of  re- 
imbursements $41.17,  and  from  the  sale  of  maps  $1.00.  About  53  per 
cent  of  the  work  proposed  under  the  pre.sent  project  has  lxM»n  eoni- 
pleted,  and  there  is  now  a  channel  from  Hell  Gate  to  Maeombs  Dam 
bridge  16  feet  deep  at  mean  low  water  and  100  to  400  feet  wide,  ex- 
cept m  the  vicinity  of  some  of  the  bridges  where  more  or  les-  -hosil- 
iog  haa  occurred.    From  Macombs  Dam  Bridge  to  the  Hudson  Rvv^iv 
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a  channel  15  feet  deep  at  mean  low  water  and  150  feet  wide  has  bcea 
dredged,  but  it  is  probable  this  channel  has  been  narrowed  some- 
what by  the  filling  in  of  material  from  the  sides.  The  rock  cut 
through  Dyckmans  Meadow  has  been  completed. 

The  available  funds  and  additional  appropriation  recommended 
are  to  be  applied  to  continuing  the  improvement  at  and  east  of 
Miiconibs  Dam  Bridge. 

The  maximum  drait  that  could  be  carried  June  30,  1908,  through 
the  channel  from  East  Eiver  to  Hudson  River  at  mean  low  water  is 
estimated  at  15  feet.  The  range  of  tides  in  Harlem  River  as  de- 
termined in  1907  is  as  follows:  At  Mill  Rock,  5  feet;  Willis  Avenue 
Bridge,  5.1  feet;  Ma  combs  Dam  Bridge,  4.7  feet;  Broadway  Bridge, 
3.8  feet;  Spuyten  Duyvil  Bridge,  3.7  feet.  The  total  length  of  water 
way  is  about  8  miles. 

The  tonnage  and  value  of  the  commerce  of  this  river,  which  is 
general  in  character,  as  obtained  from  the  best  available  information, 
are  as  follows: 


Year. 


1895. 
1903. 
1904. 


Tons. 


7,53S,594 
6.910.386 
9,130,768 


Value. 


Year. 


$208,707,376      1905 9,998,021 

282,186,100  |l  190<; 11.885.649 

231,384,004   |  1907 al2,386,607 


Tons. 


Value. 


1270,210,309 

(?)  104, 3.19,757 

813,880,748 


«  Of  (bis  4,843,450  tons  are  handled  by  the  New  York,  New  Haven  and  Hartford  Ball- 
road  Company  over  the  most  easterly  lA  miles  of  the  Harlem  River. 

The  principal  benefit  derived  from  the  improvement  has  been  in  the 
way  of  increased  facilities  for  handling  shipments,  which  make  a 
material  saving  in  the  cost  of  transportation. 

D(*tailed  description  of  this  improvement  is  printed  in  Reports  of 
the  (  hief  of  Engineers  for  1887,  page  6G5,  and  1897,  page  1019. 

July  1,  1007,  balance  unexpended $147,455.74 

Receipts  from  sales  and  reimbursements 42. 77 


June  30,  ]90S,  amount  expended  during  fiscal  year  for  works  of 
improvement 


147, 498. 61 


48,998.87 


July  1,  1908,  balance  unexpended»- 
July  1,  11)08,  outstanding  liabilities- 


July  1.  1908.  balance  available 

Amount  (estimated)  required  for  completion  of  existing  project— 


98. 499. 64 
1, 245. 99 

97. 253. 65 
1,155,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement,  in  addition  to  the  balance 
unoxpondod  July  1,  1908 800, 000. 00 

Sul)mittod  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  E  8.) 

9.  Xexvtown  Creek^  New  York. — This  creek,  an  inlet  of  the  East 
Kiver,  extending  inland  between  Kings  and  Queens  counties,  N.  Y., 
for  a  distance  or  about  4  miles,  had  a  natural  depth  varying  from  12^ 
feet  at  the  mouth  to  4  feet  at  the  head  of  navigation. 

The  original  project,  adopted  in  1880  and  modified  in  1884,  pro- 
vided for  a  channel  240  feet  wide  and  21  feet  deep  from  the  moutti  to 
the  Vernon  Avenue  Bridge;  thence  to  the  head  oi  navigation  on  both 
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branches  or  channels  decreasing  from  175  to  100  feet  in  width  and 
from  18  to  10  feet  in  depth.  The  cost  of  the  work  was  estimated  at 
$255,500.    In  carrying  out  this  project  $197,500  was  expended. 

The  existing  project,  adopted  June  3,  189G,  is  to  secure  a  uniform 
channel,  125  feet  wide  and  18  feet  deep,  from  the  East  Kiver  to  the 
head  of  navigation  at  Metropolitan  avenue,  at  an  estimated  cost  of 
$150,000.    This  estimate  was  subsequently  reduced  to  $213,000. 

Up  to  June  30. 1908,  $218,571.46  had  been  expended  on  the  pi-oject. 
Of  tnis  amount  $19,962  was  for  maintenance. 

About  93  per  cent  of  the  work  proposed  under  the  present  project 
has  been  completed,  resulting  in  a  channel  of  the  projected  width 
and  depth,  with  the  exception  of  some  widening  at  the  entrance  and 
the  removal  of  bowlders  near  the  mouth  of  the  creek.  The  dredged 
channel  has  deteriorated  to  a  considerable  extent. 

The  available  funds  and  additional  appropriation  recommended 
are  to  be  applied  to  completing  the  improvement  and  to  maintenance. 

The  maximum  draft  that  could  be  carried  over  the  shoalest  part  of 
the  channel  June  30,  1908,  at  mean  low  water,  is  estimated  at  17  feet. 
The  mean  range  of  tides  is  about  4J  feet.    The  total  lenjGfth  of  navi- 

gable  channels  is  about  4  miles.     The  head  of  navigation  in  both 
ranches  is  at  the  Metropolitan  Avenue  bridtres. 
The  tonnage  and  value  of  the  commerce  of  this  crock,  mainly  in 
coal,  building  materials,  oil,  and  general  merclnindise,  as  obtained 
from  the  best  available  information,  are  as  follows: 


Year. 

Tons. 

Value. 

, 

Year. 

Tons. 

Value. 

1903 

.    

2,675,025 
8,771,7-26 
8.428,404 

190,585.640 
108,818.377 
180,812,974 

1906.. 
liW7.. 

2,803,380 
3,108,374 

S'M  71 1  T.'^l 

1VU4 

17i>,2::j,346 

1903 

The  increased  depth  resulting  from  this  improvement  has  greatly 
benefited  commerce. 

Freight  rates  have  been  reported  as  greatly  reduced  by  this  im- 

Erovement.    It  is  difficult  if  not  impracticable  to  ascertain  details; 
at  the  large  and  valuable  commerce  of  this  water  is  the  best  index  to 
the  effect  ot  the  improvement. 

Detailed  descriptions  of  this  improvement  are  printed  in  the  Re- 
ports of  the  Chief  of  Engineers  for  189t),  pjige  7(>0,  and  1000.  jiage 
1411.  A  sketch  of  the  locality  is  printed  in  Report  of  the  Chief  of 
Engineers  for  1904,  page  1034. 

Jnly  1, 1907.  balance  unexpended $2().  o:iL  21 

June  30,  1008,  amount  expended  during  flscal  year  for  imiiiilonaiiee 


of  improvement-. 


aj.-).  07 


July  1, 1908,  balance  unexpended V.),  v_n.  r.l 

'Amonnt  that  can  be  profitably  expondeil  iu  asm  I  yonr  oixHii^  Juno 
80^  1910,  for  maintenance  of  ImprovtMiiont,  in  ndditiuii  to  tho  l>:il- 
ance  unexpended  July  1,  1908 10,0<)0.00 

Submitted  in  compliance  with  rcquironifMitR  of  sundry  civil  net  of 
Jane  4, 1807,  and  of  fscctlon  7  of  the  river  and  harbor  act  of  1  V.u). 

(See  Appendix  E  9.) 

10,  Bravma  Oreekj  New  Yorlc. — This  is  a  narrow  stream  which 
onpties  into  Great  South  Bay,  Long  Inland,  near  Browns  Point.    It 
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had  originally  a  depth  of  from  1  to  3  feet  at  low  water,  a  bar  at  the 
mouth  having  less  than  1  foot. 

The  project  for  improvement,  adopted  September  19,  1890,  pro- 
vides for  a  channel  100  feet  wide  and  4  feet  deep,  to  extend  from  aeep 
water  in  the  bay  up  to  Sayville  highway  bridge,  and  to  be  protected 
at  the  entrance  by  jetties  on  both  sides.    Estimated  cost,  $46,000. 

Up  to  June  .30,  1908,  $31,204.83  had  been  expended  on  the  project, 
of  which  amount  $(),204.83  was  for  maintenance. 

About  54  per  cent  of  the  work  proposed  under  the  project  has  been 
completed,  resulting  in  the  building  of  two  jetties  et  the  entrance  and 
in  (lie  dredging  of  a  channel  100  feet  wide  and  4  feet  deep  at  mean 
low  water  for  a  distance  of  3,200  feet  from  the  entranca  Because  of 
shoaling  this  dredged  channel  was  redredged  in  1905  to  4  feet  depth 
at  mean  low  water  for  a  distance  of  about  1,200  feet  from  the  end  of 
the  jetties. 

There  is  now  an  available  channel  about  100  feet  wide  and  8  to  4 
feet  deep  at  mean  low  water  for  a  distance  of  3,200  feet  from  the 
entrance.    Above  this  the  channel  remains  in  its  original  condition. 

'J1ie  west  jetty  is  492  feet  long  and  the  east  jetty  438  feet  long,  both 
with  top  width  of  3  feet  at  1  foot  above  high  water,  and  both  partly 
covered  at  the  shore  end  by  accretion.    They  are  in  bad  condition. 

The  available  funds  and  additional  appropriation  recommended  are 
to  be  applied  to  maintenance. 

The  maximum  draft  that  could  be  carried  over  the  shoalest  part  of 
the  dredged  channel  at  mean  low  water  June  30,  1908,  is  estimated  at 
3  feet;  mean  range  of  tides,  1  foot.  The  head  of  navigation  is  at 
the  Sayville  highway  bridge,  about  1^  miles  from  the  mouth. 

Because  of  rapid  deterioration,  due  mainly  to  the  inflow  of  mud 
from  the  marshes  bounding  the  channel,  $6,204.83  has  already  been 
expended  in  redredging,  and  the  jetties,  built  only  to  about  one-third 
of  thcnr  projected  lengths,  are  in  a  very  bad  condition. 

The  total  cost  of  completing  the  project  will  be  much  greater  than 
the  original  estimate,  and  if  the  channel,  which  is  now  only  3,200  feet 
long  and  requires  redredging,  is  extended  upstream,  the  expenditure 
for  maintenance  will  increase  proportionately. 

Considering  the  limited  number  of  vessels  using  this  creek  for 
transportation  purposes,  the  cost  of  improving  and  maintaining  the 
entire  length  of  the  creek  to  Sayville,  and  completing  the  break- 
waters as  projected,  would  be  out  of  proportion  to  the  benefits  to  be 
derived  therefrom.  It  is  therefore  recommended  that  future  appro- 
priations be  made,  not  for  extending  the  improvement,  but  only  for 
maintaining  the  present  dredged  channel. 

The  tonnage  and  value  of  the  commerce  of  this  creek,  mainly  in 
coal,  building  materials,  and  fish,  as  obtained  from  the  best  available 
information,  are  as  follows: 


Year. 

Tons. 

Value. 

1 

Year. 

Tons. 

Value. 

189S 

10,700 
11,642 
17.016 
17,030 
20,880 

1213,800 
261,350 
4.''4.600 
299,300 
609,450 

1904 

24,000 
61,675 
29,676 
84,976 

1807.076 

1,811,196 

908  880 

1.048.866 

iHiW 

1V05 

1901 

190(i 

lOCJ     

1907 

i9o;{ 
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So  far  the  improvement  has  resulted  in  providing  a  harbor  for 
fishing  boats,  and  has  had  no  appreciable  effect  on  freight  rates. 

Details  in  reference  to  this  work  appear  in  Reports  of  the  Chief  of 
Engineers  for  1897,  page  1111,  and  for  1900,  page  1417.  A  sketch  of 
the  creek  is  printed  in  Report  of  the  Chief  of  Engineers  for  1894, 
page  710. 

July  1,  1907,  balaace  unexpended $5, 000. 00 

June  80,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improTement 204.83 


July  1,  1908,  balance  unexpended 4,795.17 


Amount  (estimated)  required  for  completion  of  existing  project ir>,  204. 83 


Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 3,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  E  10.) 

11.  GretU  South  Bay^  New  York. — ^The  first  project,  adopted  Sep- 
tember 19,  1890,  provided  for  the  improvement  of  the  Patchogue 
Biver,  a  small  inlet  extending  from  Great  South  Bay,  Long  Island, 
to  the  village  of  Patchogue.  This  stream  had,  before  improvement, 
a  depth  of  2  feet  The  project  provided  for  a  channel  about  5,000 
feet  long,  60  feet  wide,  and  6  feet  deep,  to  be  protected  at  its  mouth 
against  westerly  storms  by  a  jetty  1,700  feet  long.  Estimated  cost, 
$40,000.  On  June  30,  1902,  there  had  been  expended  on  this  work 
$10,000,  and  the  project  was  completed. 

The  present  project,  adopted  June  13,  1902,  provides  for  dredging 
a  channel  from  Fire  Island  Inlet,  which  connects  Great  South  Bay 
with  the  ocean,  to  Patchogue,  on  Patchogue  Kivor.  From  the  inlet 
to  the  central  basin  in  Great  South  Bay  the  chanuol  is  to  be  10  feet 
deep  at  mean  low  water  and  200  feet  wide.  From  the  central  basin 
to  Fatchogue  the  channel  is  to  be  8  feet  deep  and  100  feet  wide  at 
mean  low  water.  Estimated  cost,  $()G,000,  and  $2,000  annually  for 
maiqtenance. 

Up  to  June  30,  1908,  $65,983.21  had  been  expended  on  the  project, 
of  which  amount  $6,162.39  was  for  maintenance.  There  was  re- 
ceived from  the  sale  of  maps  $1.45.  About  91  per  cent  of  the  work 
contemplated  under  the  present  project  has  boon  completed,  resulting 
in  a  channel  200  feet  wide  and  10  foet  deep  at  mean  low  water  in  the 
bay,  except  at  bars  "A"  and  "  B;  "  and  in  the  completion  of  a  chan- 
nel 100  reet  wide  and  8  feet  deep  at  mean  low  water  in  the  river. 
Considerable  shoaling  has  occurred  in  the  latter. 

The  appropriation  of  March  2,  1907,  and  the  additional  appro- 
priation recommended  are  to  be  applied  to  continuing  the  improve- 
ment, and  to  maintaining  the  Patchogue  River  channel.  The  work 
of  improvement  in  Great  South  Bay  was  stopped  by  injunction  De- 
cember 12, 1903,  and  again  Noveml)er  8,  190^).  The  injunction  finally 
having  been  dis.solyed,  the  contractor  was  notified  February  10,  1908, 
to  fesume  work  but  has  failed  to  do  so.   The  balance  in  hand  from  the 
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appropriation  of  March  8, 1905,  has  been  reserved  for  continuing  the 
improvement. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  over  the 
shoalest  part  of  the  channel  from  Fire  Island  Inlet  to  central  basin 
was  8.5  feet  and  in  Patchogue  River  5  feet. 

Mean  range  of  tides,  1  foot.  The  head  of  navigation  in  Patchogue 
River  is  at  a  fixed  bridge  at  Division  street,  Patchogue.  The  total 
length  of  navigable  channel  from  Fire  Island  Inlet  to  Patchogue  is 
about  17^  miles  and  to  Belleport  22  miles. 

The  tonnage  and  value  of  the  commerce  of  this  locality^  mainly 
in  coal,  lumber,  and  fish,  as  obtained  from  the  best  available  informa- 
tion, are  as  follows: 


Year. 

Tons. 

Value. 

Year. 

TOIU. 

Value. 

1S09                                

2.'>6,200 
26f).800 
271,100 
281.300 
257,600 

13,702.000 
3,808.ri00 
8.919.000  1 
4,026.000 
4.000,000 

1903 

266,600 
257,879 
224,626 
232,600 
224,108 

8,871,850 

IS'n) 

1904 

1«MH>                   

1905 

19i>l 

1906 

4.014,000 
8,908.728 

1902               

1907 

The  effect  of  the  work  has  been  rather  to  facilitate  commerce  than 
to  reduce  freight  rates.    No  reduction  in  these  has  been  ascertained. 

For  details  as  to  improvement  see  Patchogue  River,  Reports  of  the 
Chief  of  Engineers  for  1897,  page  1108:  for  1001,  page  1249,  and  for 
1903,  page  134.  A  sketch  is  printed  in  Report  of  the  Chief  of  Engi- 
neers for  1903,  page  876. 

July  1,  1007,  balance  unexpended $4,352.92 

Receipts  from  sales 1.45 


June  30,  1008,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 


4,354.37 


a36.13 


July  1,  1008,  balance  unexpended 4,018.24 

July  1,  1008,  outstanding  liabilities 549.70 


July  1,  1008,  balance  available 8,468.54 

July  1,  1008,  amount  covere<l  by  uncompleted  contracts 1,503.03 

Amount  (estimated)  required  for  completion  of  existing  project 2,102.39 


Amount  that  can  be  profitably  expended  in  fifscnl  year  ending  June  30, 
1010,  for  works  of  Improvement  and  for  maintenance,  in  addition 
to  the  l)alance  unexiwnded  July  1,  1008 4,000.00 

SiibmitttHl  in  com]>liance  with  requirements  of  sundry  civil  act  of 
June  4,  1807,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  E  11.) 

Ii2.  Ilffdfinn  River^  New  Toric, — ^The  portion  of  this  river  which  is 
now  under  improvement  is  the  stretch  beginning  at  the  State  dam  at 
Troy  and  extending  downstream  to  Coxsackie,  a  distance  of  28  miles. 
In  its  natural  condition  the  channel  was  narrow  and  crooked,  with  a 
naviL^nble  depth  of  4  feet  between  the  State  dam  and  Albany,  of  7J 
feet  between  Albany  and  New  Baltimore,  of  11  feet  between  New 
Baltimore  and  Coxsackie,  and  of  12  feet  or  more  below  Coxsackie. 

The  original  project  for  improvement,  adopted  in  1834,  modified 
in  1852  and  again  in  1866,  had  for  its  object  the  securing  of  a  navi- 
gable channel  of  sufficient  width  and  9  feet  deep  between  Troy  and 
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Albany,  and  11  feet  deep  between  Albany  and  New  Baltimore.    In 
carnring  out  this  work  $1,667,938  was  expended. 

The  existing  project,  adopted  July  13,  1892,  and  modified  March 
3, 1899,  provides  for  a  12-foot  channel  150  feet  wide  from  the  State 
dam  to  tne  foot  of  Jacob  street,  Troy ;  thence  gradually  increasing  in 
width  to  400  feet  at  the  foot  of  Broadway,  Troy ;  thence  400  feet  wide 
to  Coxsackie.  This  work  was  estimated  to  cost  $4,343,863.  The  act 
of  Mardi  8, 1905,  authorizes  the  expenditure,  in  the  discretion  of  the 
Secretary  of  War,  of  $85,000  of  the  amount  appropriated  by  that  act 
for  improving  Hudson  Kiver,  for  the  removal  of  Stonehouse  bar, 
opposite  New  Baltimore.  Twenty  thousand  seven  hundred  and  one 
doUars  and  nine  cents  has  been  expended  on  this  work.  The  same 
act  authorized  the  expenditure  of  not  exceeding  $10,000  in  providing 
a  channel  for  access  to  the  harbor  of  Tarrytown,  all  of  whicn  amount 
has  been  expended  under  this  authority.  The  act  of  March  2,  1907, 
anthorized  me  expenditure  of  $5,000  in  removing  the  bar  and  deep- 
ening the  channel  at  the  mouth  of  Schodack  Creek.  Under  this  au- 
thority $4,432.87  was  expended. 

On  June  80, 1908,  $3,560,252.58  had  been  expended;  of  this  amount 
$8,525,119.12  had  been  expended  on  the  present  project,  of  which 
$279,186.90  was  for  maintenance;  and  the  balance,  $35,133.46,  on  the 
worics  above  enumerated  not  included  in  the  project.  There  was 
received  from  sales  of  maps  $52 ;  from  repayments  $5.61 ;  from  reim- 
bursements on  account  of  removal  of  obstructions  from  the  channel, 
$78.10. 

About  75  per  cent  of  the  work  proposed  under  the  present  project 
has  bben  completed,  resulting  in  a  maximum  depth  at  mean  low  water 
of  a  navigable  channel  with  a  width  of  not  less  than  100  feet,  of  11 
feet,  from  Cknsackie  to  the  Delaware  and  Hudson  Company's  bridge 
at  Troy,  N.  Y.,  except  at  the  New  York  Central  and  Hudson  River 
Bmilroad  Company's  freight  bridge  at  Albany,  where  the  channel 
throuffh  the  draw  spans  is  contracted  to  a  maximum  of  90  feet,  and 
over  ttke  Bath  cross-over,  where  there  is  only  10  feet  depth  tor  a 
width  of  200  feet;  a  depth  10.5  feet  and  widtli  of  100  feet  from  the 
Delaware  and  Hudson  Company's  bridge  to  within  900  feet  of  the 
flioop  lode  at  the  State  dam,  and  4.5  feet  over  the  miter  sill  of  the 
dooploc^. 

Trie  range  of  the  tides  in  seasons  of  moderate  rain  varies  from  2.55 
feet  at  the  State  dam.  2.89  feet  at  Broadway,  Troy,  2.84  feet  at  Al- 
bany, to  8.69  feet  at  Coxsackie,  being  an  increase  in  elevation  of  high 
water  of  about  0.6  foot  at  Albany  and  at  the  foot  of  Broadway,  Troy. 
The  head  of  navigation  for  the  tidal  portion  of  the  river  is  at  the 
State  dam,  168  miles  from  the  Battery  m  New  York  City.  The  total 
kDjEth  of  navigable  channel  under  improvement  is  28  miles. 
^or  results  of  previous  tidal  observations,  reference  is  made  to  the 
Beporta  of  the  Chief  of  Engineers  for  1897,  page  998,  and  1900,  page 

149a 

Tlie  oommeroe  within  the  limits  of  the  improvement,  mainly  in 
general  merchandise,  form  products,  building  material,  fuel,  and  ice, 
amounted  to  8,826,860  tons,  valued  at  $75,664,748  in  1900,  and  to 
2,881468  tons,  valued  at  $66,853,731  in  1907. 

Tbe  effect  of  the  improvement  has  probably  been  to  reduce  freight 
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The  available  funds  and  additional  appropriation  recommended 
arc  to  be  applied  to  continuing  the  improyement  and  to  maintenance. 

July  1,  1907,  balance  unexpended $908,243.69 

Receipts  from  sales,  reimbursements,  and  repaymenti 116. 56 

903, 96a  25 

June  30,  1908,  amount  expended  during  fiscal  year : 

For  works  of  improvement $96,484.01 

For  maintenance  of  improvement 8^186.56 

106, 67a  66 


July  1,  1908,  balance  unexpended 196,689.69 

July  1,  1908,  outstanding  liabilities 19,824.07 

July  1,  1908,  balance  available 177,965.62 

July  1, 1908,  amount  covered  by  uncompleted  contracts 181*373.82 

Amount  (estimated)  required  for  completion  of  existing  project. 901,876.80 

Amount  that  can  be  profitably  exp^ided  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement  and  for  maintenance,  in 
addition  to  the  balance  unexpended  July  1, 1908 470, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  cdvll  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  E  12.) 

13.  Satcgerties  Harhor.New  York. — Sau^rties  Harbor  is  the  name 
applied  to  the  mouth  of  Esopus  Creek,  whidi  empties  into  the  Hudson 
River  from  the  west,  about  100  miles  above  New  York  City,  which 
creek  is  navigable  at  high  water  for  a  distance  of  about  6,000  feet 
from  deep  water  in  the  Hudson  River.  Above  the  steamboat  land- 
ing, which  is  a  distance  of  about  4,500  feet  from  deep  water,  there  is 
little  traffic.  The  original  depth  over  the  bar  was  3  leet  at  mean  low 
water,  which  had  been  increased  to  7  feet  by  dredging  done  by  the 
State  of  New  York  in  1885-86. 

The  original  project,  which  contemplated  securing^  a  permanent 
channel  7  feet  deep  at  mean  low  water  and  100  feet  wide,  at  an  esti- 
mated cost  of  $52,000,  was  adopted  in  1884,  modified  in  1887,  and 
completed  in  1892,  with  an  expenditure  of  $42,000.  To  June  80, 1902, 
$15,000  had  been  expended  for  maintenance. 

The  existing  project,  which  contemplates  a  channel  12  feet  deep  at 
mean  low  water  and  200  feet  wide  from  the  channel  of  the  Hudson 
River  to  the  steamboat  landing,  at  an  estimated  cost  of  $44,685,  with 
an  annual  expenditure  of  $2,500  for  mainteoiance,  was  adopted  June 
13,  1902. 

The  river  and  harbor  act  of  March  3, 1905,  authorizes  the  Chief  of 
Engineers,  upon  application,  to  permit  the  extension  of  the  channel 
from  the  point  at  wiiich  the  present  project  terminates  up  to  a  point 
600  feet  t>Blow  the  dam  in  Esopus  Creek,  provided  the  plui  oi  im- 
provement is  first  submitted  to  and  approved  by  him  and  that  no 
part  of  the  appropriation  made  by  said  act  shall  be  expended  therefor. 

Up  to  June  30,  1908,  $31,859.23  had  been  expendeci  on  the  present 
project:  of  this  amount  $19,064.99  was  for  maintenance.  There  was 
received  from  the  sale  of  maps  $1.10. 

About  25  per  cent  of  the  work  proposed  under  the  j^resent  project 
has  been  completed,  resulting  in  straightening  the  navigable  cnannel 
of  12  feet  depth  where  Barcuays  Point  reef  has  been  removed,  and  a 
fair  channel  from  the  mouth  of  the  harbor  to  the  steamboat  landing. 
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The  expenditure  for  maintenance  is  mainly  due  to  restoring  the 
dimnnel  aoove  the  reef,  where,  owing  to  the  breaking  of  the  dam  a 
flhort  distance  above  the  head  of  navigation  in  the  summer  of  1902 
and  the  oonseauent  release  of  a  large  quantity  of  mud  and  silt  re- 
tained by  it,  tne  channel  had  been  reduced  in  width  and  depth  so 
as  to  be  practicaUy  closed  to  the  navigation  of  large  boats,  and  the 
relief  to  navigation  along  the  wharves  on  the  north  side  of  the  chan- 
nel, where  extensive  shoaling  had  taken  place,  apparently  as  the 
reBult  of  the  removal  of  the  rock  off  Barclays  Point. 

TTie  available  funds,  and  additional  appropriation  recommended 
are  to  be  applied  to  continuing  the  improvement,  and  to  maintenance. 

The  maximum  draft  at  mean  low  water  that  could  be  carried  June 
30,  1907,  is^  estimated  at  10  feet,  for  a  minimum  width  of  50  foot. 
The  mean  rise  and  fall  of  tides  is  about  4  feet.  The  head  of  naviga- 
tion is  at  a  point  about  1,600  feet  below  the  dam.  The  total  length  of 
navigable  channel  is  about  1^  miles. 

The  tonnage  and  the  value  of  the  commerce  of  this  harbor,  mainly 
in  buildinff  materials,  manufactures,  fuel,  and  general  merchandise, 
as  olrtainea  from  the  best  available  information,  are  as  follows: 


Tmt. 

Turn. 

Value. 

Year. 

Tons. 

Value. 

itn 

87.478 
06,.'iOO 
112,677 
118,200 

1905 

81.600 
88,300 
95,400 

81, 598,  COO 

igoti 

l,6i>6.200 

im.^»...... ............. 

ii8;W2;i96(T) 

1907 

l,b73,000 

nM                 ..   1 

TTie  effect  of  the  improvement,  according  to  the  best  information 
available,  is  to  reduce  freight  rates  during  the  season  of  navigation. 

Details  in  reference  to  tliis  work  appear  in  Beports  of  the  Chief  of 
Engineers  for  1895,  page  910,  and  1900,  page  1518.  A  sketch  is 
printed  in  Report  of  tne  Chief  of  Engineers  for  1904,  page  1046. 

Jnly  1,  1907,  balance  unexpcuded $20, 440. 01 

Beeeliits  fcom  sales.. 1. 10 


June  80;  1006^  amount  expended  during  flscai  year,  for  works  of  iin- 


20, 441. 71 
4,299.84 


Jnly  1,  1908»  balance  unexpended — 16, 141. 87 

JklF  1,  1008*  outstanding  liabilities 819. 80 


JvHw  1*  1908.  balance  available.. 


15,  322. 07 


lolj  1,  1008*  amount  covered  by  uncompleted  contractR 11, 827.  S4 

Amont  (estimated)  required  for  completion  of  existiii>c  project 15, 740.  tM) 


tbat  can  be  profitably  expended  in  flscai  ycfir  ending;  Juno  80, 
mO^  tor  works  of  Improvement  and  for  maintenanco,  in  addition 

to  tbe  balance  unexpended  July  1,  1908 20, 000.  (K) 

Subinltted  In  compliance  with  requirements  of  sundry  civil  act  of 
,    June  4, 1807,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  E  13.) 

14.  HarhoTB  at  Randout  and  PeeJcfikill^  N.  Y. — (a)  Rondout  flar- 
hoTd — This  harbor  is  at  the  mouth  of  Rondout  Creek,  which  cniptios 
inlo  the  Hudson  Biver  on  its  west  shore,  90  miles  above  New  York 
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City.  The  creek,  which  is  navigable  to  Eddyville,  8  miles  from  its 
mouth,  was  the  most  easterly  section  of  the  Delaware  and  Hudson 
Canal  until  that  waterway  was  abandoned  several  years  ago.  The 
original  depth  before  the  improvement  was  begun,  which  was  the 
result  of  work  of  private  parties,  was  7  feet  at  mean  low  water. 

The  original  project,  which  contemplated  securing  a  channel  14 
feet  deep  at  mean  low  water  and  100  leet  wide,  at  an  estimated  cost 
of  $172,500,  was  adopted  June  10,  1872,  and  was  completed  in  1880 
at  a  total  cost  of  $90,000.  Since  then  me  expenditure  has  been  for 
maintenance. 

Up  to  June  30,  1908,  $132,461.27  had  been  expended  on  the  proj- 
ect.   Of  this  amount  $42,461.27  was  for  maintenance  since  1880. 

The  result  of  the  above  expenditure  is  a  channel  13^  feet  deep  at 
mean  low  water  and  not  less  than  80  feet  wide. 

The  available  funds  and  additional  appropriation  recommended 
are  to  be  applied  to  maintenance. 

The  maximum  draft  that  could  be  carried  through  the  channel 
June  30, 1908,  was  13^  feet  at  mean  low  water,  with  a  least  width  of 
channel  of  about  80  feet.  The  mean  rise  and  fall  of  tides  is  4  feet 
The  head  of  navigation  is  at  Eddyville.  The  total  length  of  navi- 
gable channel  is  3  miles. 

The  effect  of  the  improvement  has  probably  been  to  keep  the 
freight  rates  down  during  the  season  of  navigation. 

The  tonnage  and  value  of  the  commerce  of  this  harbor,  mainly  in 
general  merdiandise,  building  niaterials,  fuel,  and  ice,  as  obtained 
from  the  best  available  information,  are  as  follows: 


Year. 

Ton*. 

Value, 

Year. 

Tons. 

Value. 

1904                        

1,469,000 
1,825,000 

941,065,000 
46,112,600 

1906 

996,  «24 
1,255,000 

95,640.9CO 
6,025,0CO 

1905             

1907 

Detailed  description  of  this  improvement  is  printed  in  Reports  of 
the  Chief  of  Engineers  for  1880,  page  494,  and  ior  1895.  page  913. 
A  sketch  of  the  harbor  is  printed  in  Report  of  the  Chief  or  Engineers 
for  1903,  page  1884. 

July  1,  1907,  balance  unexpended $12,123.42 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenaifce 
of  improTement 1, 284. 69 

July  1,  1908,  balance  unexpended 10,838.78 

July  1,  1908,  outstanding  llabHltles 2, 109.  61 

July  1,  1908,  balance  avaHable 8,009.22 

July  1,  1908,  amount  covered  by  uncompleted  contracts 4,760.41 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1910,  for  maintenance  of  improvement  in  addition  to  the  balance 
unexpended  July  1,  1908 

Submitted  in.  compliance  with  requirements  of  sundry  dvU  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


(•) 


•  See  consolidated  money  statement  on  pago  160. 
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(b)  Peehskm  Harbor. — ^This  harbor  is  an  indentation  on  the  east- 
em  snore  of  the  Hudson  River,  about  46  miles  above  New  York  City, 
and  was  a  flat,  about  8,500  feet  wide,  extending  from  the  shore  to 
the  deep-water  channel  of  the  Hudson  River,  with  a  depth  of  water 
over  it  of  about  5  feet  at  mean  low  water,  except  near  the  shore, 
where  it  was  about  6  feet  deep. 

The  original  project  for  improvement,  which  provided  for  a 
dredged  cminnel  10  feet  deep  at  mean  low  water,  and  100  feet  wide 
from  deep  water  in  the  Hudson  River  north  of  the  village  to  deep 
water  south  of  it.  following  generaUy  the  contour  of  the  shore,  at  an 
estimated  cost  oi  $50,000,  was  adopted  June  3,  1896,  and  was  com- 
pleted in  1899,  at  a  cost  of  $19,400. 

Up  to  June  80, 1908,  $28,1214.52  had  been  expended  on  the  project; 
of  this  amount  $8,814.52  was  for  maintenance. 

The  channel  was  restored  to  its  projected  depth  and  width  in  1907. 
It  is  probable  some  shoaling  has  occurred  since  then. 

The  available  balance  and  the  additional  appropriation  recom- 
mended are  to  be  applied  to  maintenance. 

The  maximum  draft  that  could  be  carried  through  the  channel 
June  30, 1908,  at  mean  low  water  is  probably  less  than  10  feet  Mean 
ranffe  of  tides  about  8  feet.    The  total  length  of  channel  is  If  miles. 

l%e  tonnaffe  and  value  of  the  commerce  of  this  harbor,  mainly  in 
general  mercnandise,  building  material,  and  fuel,  as  obtained  from 
Uie  best  available  information,  are  as  follows: 


Tev. 


Tom. 


Vftlna. 


Year. 


Tons. 


Value. 


81,266 
74,6tf 


S8, 761, 965 
1,1M,748 


1906. 
1907. 


88,600 
107,963 


1669.864 
788,766 


Tlie  effect  of  the  improvement  during  the  season  of  navigation  is 
to  lower  freight  rates. 

Detailed  description  of  this  improvement  is  printed  in  Beport  of 
the  CSiief  of  Enj^meers  for  1895,  page  999,  and  for  1897,  page  1016. 

A  aketch  of  ue  harbor  is  printed  in  Report  of  the  Chief  of  Engi- 
neers for  1908,  page  885. 

Julj  1,  1907,  balance  unexpended $3, 312. 28 

Jinie  80^  1906,  amount  expended  during  fiscal  year  for  maintenance 
of  tmproyement 8, 026. 80 


Inly  1«  1906,  balaaoe  unexpended.. 


AaMmnt  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
inOL  for  maintenance  of  improvement,  in  addition  to  the  balance 

unexpended  July  1, 1908 

Biibmltted  in  compliance  with  requirements  of  sundry  civil  act  of 
,    Jime  4|  180T,  and  of  section  7  of  the  river  and  harbor  act  of  1890. 


285.48 


n 


•Bee  oooaolidated  money  statement  on  page  150. 
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The  traffic  in  the  creek  is  mainly  f<^  the  benefit  of  the  print  works 
at  the  head  of  navigaticm.    lis  effect  is  to  reduce  the  f  reigiit  rates. 

Details  in  reference  to  this  work  appear  in  the  Report  of  the  Chief 
of  Engineers  for  1898,  page  1024.  A  sketch  is  printed  in  the  Eeport 
of  the  Chief  of  Engineers  for  1904,  page  1051. 

July  1. 1907,  balance  unexpended $3, 000. 00 

July  1. 1908,  balance  unexpended 3,000.00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80;  1910,  for  maintenance  of  improyement,  in  addition  to  the  bal- 
ance unexpended  July  1,  1908 3, 000. 00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  E  15.) 

16.  Tarrytawn  Harbor^  New  York. — ^This  harbor  is  located  on  the 
east  shore  of  Hudson  Biver,  about  28  miles  above  New  York  City^ 
where  the  river  is  several  miles  wide.  The  channel  is  bordered  on 
both  sides  bj  extensive  flats,  that  on  the  east  side  measuring  about 
three-eighths  of  a  mile  from  the  main  wharf  to  the  12-foot  depth  in 
the  river.  The  general  depth  in  tJlie  harbor  is  about  4^  feet  at  mean 
low  water.  Two  channels,  with  a  depth  of  about  6  feet,  lead  up  to 
the  main  wharl 

The  plan  for  improvement  adopted  by  the  river  and  harbor  act  of 

iudi  8, 1906,  prorides  for  dredgmg  a  diannel  alon^  the  wharf  front 
of  tlie  harbor  and  ccmnecting  it  north  and  south  with  deep  water  in 
Hndaon  Biver.  the  said  channel  to  have  a  depth  of  12  feet,  with  a 
width  of  ISO  leet  along  the  wharf  front  and  a  width  of  100  feet  in 
the  northeriy  and  soatherly  connections  with  the  Hudson  Biver.  The 
estimated  cost  of  this  work  is  $26,000,  increased  in  1907  to  $35,491.08, 
and  $1,000  or  $2,000  biennially  for  maintenance. 

Up  to  Jnne  80, 1908,  $22,014.12  had  been  expended  on  this  project, 
all  in  improvement.  About  60  per  cent  of  the  work  proposed  under 
the  project  has  been  completed,  resulting  in  a  channel  100  feet  wide 
and  IS  feet  deep,  at  mean  low  water,  in  the  southern  arm;  100  feet 
wide  and  10  to  12  feet  deep  alonff  the  wharf  front  except  opposite 
Hosted^  doek,  where  it  is  only  60  feet  wide ;  60  feet  wide  and  12  feet 
dem  for  860  feet  in  length  of  the  eastern  end  of  the  northern  arm, 
mMM  €0  leet  wide  but  of  less  than  12  feet  depth  for  a  farther  distance 
of  100  feet  in  the  northern  arm. 

The  available  funds  and  additional  appropriation  recommended 
•SB  to  be  ajiplied  to  continuing  the  improvement  and  to  maintenance. 

The  maximmn  draft  that  could  be  carried  in  the  dredged  channel 
J™«  80, 1908,  at  mean  low  water,  from  deep  water  in  the  Hudson 
BxTcr  south  of  Tarrrtown  to  Husted's  wharr  in  Tarry  town,  is  esti- 
™a.tod  at  12  feet,  and  from  deep  water  in  the  Hudson  Biver  north  of 
^•"^rtown  to  the  same  wharf  at  6  feet.  Mean  range  of  tides  is  about 
*■  ^J**-  The  total  lensth  of  projected  channel  is  about  1 J  miles. 

-ina  tonnaae  and  yalue  of  the  commerce  of  this  harbor,  mainlv  in 
odiae,  coal,  and  building  materials,  as  obtained  from 
•viibUe  information,  are  as  follows: 


ValiM. 


«M.WiCT) 


Year. 


1907. 


Tons. 


86,076 


Value. 


S8, 641. 916 
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While  the  improvement  even  now  is  beneficial  to  commerce,  it  is 
not  known  to  have  caused  any  reduction  in  freight  rates. 

Detailed  description  of  this  harbor  is  print^  in  Reports  of  the 
Chief  of  Engineers  for  1889,  page  800,  and  1900,  page  1520. 

July  1,  1907,  balance  unexpended $16, 000. 00 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 
Improvement 12, 014. 12 


July  1,  1908,  balance  unexpended 3,985.88 

July  1,  1908,  outstanding  liabilities 1, 176. 15 


July  1,  1908,  balance  available 2, 809. 73 


July  1,  1908,  amount  covered  by  uncompleted  contracts 2, 538. 46 

Amount  (estimated)  required  for  completion  of  existing  project. 9,491.68 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1910,  for  works  of  improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1,  1908 12, 500. 00 

Submitted  in  compliance  with  requirements  of  sundry  civU  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  18^. 

(See  Appendix  E  16.) 

n.  Coney  Island  channel^  New  York  Harbor. — ^This  channel  lies 
immediately  south  of  Coney  Island,  at  the  southwestern  extremity  of 
Long  Island,  New  York,  and  is  one  of  five  channels  which  cross  the 
bar  that  separates  New  York  lower  bay  from  the  ocean.  A  channel 
500  to  560  feet  wide  and  14  feet  deep  at  mean  low  water  was  dredged 
in  1900,  and  in  1905  this  channel  was  redredged  to  a  width  of  400 
feet.  When  surveyed  in  1906,  the  least  depth  on  the  western  of  two 
bars  in  the  channel  was  about  12^  feet  at  mean  low  water  and  about 
16  feet  on  the  eastern  bar. 

The  present  project  for  improvement,  adopted  by  the  river  and 
harbor  act  of  March  2,  1907,  provides  for  dredging  a  channel  20  feet 
deep  at  mean  low  water  and  600  feet  wide,  with  side  dopes  of  1  on 
3  from  deep  water  in  the  lower  bay  to  deep  water  in  the  Atlantic 
Ocean  at  an  estimated  cost  of  $168,300,  and  $20,000  annually  for 
maintenance. 

It  is  hoped  that  this  channel  will  diminish  the  congestion  of  and 
danger  in  the  main  channels  by  directing  therefrom  li^ht-draft 
steamers  and  sailing  vessels,  long  tows,  and  excursion  vesscSis  plying 
between  New  York  and  Coney  Island  or  Rockaway  Inlet. 

Up  to  June  30, 1908,  $28,165.64  had  been  expended  on  this  project, 
all  in  improvement.  There  was  received  $36.67  on  account  of  repay- 
ment and  $0.33  from  the  sale  of  maps.  About  16  per  cent  or  the 
work  proposed  under  the  project  has  been  completed,  resulting  in 
making  a  channel  through  the  western  bar  20  feet  deep  at  mean  low 
water  and  about  240  feet  wide. 

The  available  funds  are  to  be  applied  to  completing  the  improve- 
ment. No  estimate  is  submitted  for  maintenance,  as  a  recent  survey 
strongly  indicates  that  much  of  the  channel  dredged  last  fall  has 
shoaled  greatly.  The  indications  are  that  the  annual  cost  of  main- 
tenance may  be  as  much  as  $50,000  or  $60,000,  one-tldrd  or  more  of 
the  estimated  cost  of  dredging  the  channel. 

The  maximum  draft  that  could  be  carried  over  the  shoalest  part  of 
the  channel  June  30,  1908,  at  mean  low  water  is  estimated  at  12} 
feet.  The  mean  range  of  tides  is  about  4.6  feet.  The  total  Imgth  of 
projected  channel  is  about  1}  miles. 
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The  commercial  interests  nsin^  this  chamiel  are  those  of  the  city 
of  New  York  and  other  cities  whose  commerce  passes  Sandy  Hook. 
It  is  impracticable  to  state  what  proportion  of  this  commerce  uses 
Gone^  Island  channel. 

It  is  not  expected  that  the  dredging  of  this  channel  will  affect 
freight  rates.  The  channel  is  desired  principally  as  a  means  of  free- 
ing the  regular  channel  from  use  by  tows  entering  and  leaving  New 
York  Harbor. 

A  report  upon  the  examination  and  survey  of  Coney  Island  channel 
and  map  of  the  locality  are  printed  in  House  Document  No.  442, 
Fifty-nmth  Congress,  seccmd  session. 

Jnly  1, 1907,  balance  unexpended $188, 284. 95 

Recelirta  from  sales  and  repayment 37. 00 

188, 321. 95 
June  90,  1906,  amount  expended  during  fiscal  year,  for  works  of 
Improvement 28, 150. 59 

July  1,  1908,  balance  unexpended 160. 171. 36 

July  1,  1908,  outstanding  liabilities 14, 624. 46 

July  1, 1906,  balance  available 145, 546. 90 

July  1,  1906,  amount  covered  by  uncompleted  contracts 118, 496. 03 

(See  Appendix  E  17.) 

18.  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation. — (a)  Wreck  of  ferryboat  Paterson  in  Hudson  River,  New 
York. — ^This  wreck  was  sunk  m  Hudson  River  December  29,  1906, 
about  opposite  and  1,000  feet  distant  from  pier  47,  Manhattan,  New 
York,  W.  Y.  Report  was  submitted  to  the  department  January  18, 
1907,  and  an  allotment  of  $200  for  the  purpose  of  making  an  exami- 
nation of  the  sunken  boat  was  made  January  22, 1907.  Further  allot- 
ments were  made  February  1,  1907,  of  $2,500,  and  April  3,  1907,  of 
$500,  for  removing  the  obstruction. 

The  ferryboat  was  not  abandoned  by  the  owners,  the  Erie  Rail- 
road Company,  until  January  25,  1907,  and  for  this  reason  proposals 
for  removing  the  wreck  were  not  invited  until  January  26, 1907,  bids 
to  be  opened  January  BO,  1907. 

T^  contract  was  dated  January  31, 1907,  and  required  the  removal 
to  be  completed  within  thirty  days.  The  contractor  was  delayed  by 
ioe,  and  the  time  limit  was,  upon  the  request  of  the  contractors,  waived 
for  this  reason. 

Tlie  work  of  the  contractor  was  examined  March  4,  9,  19,  and  30 
and  August  19, 1907,  from  which  it  was  shown  that  the  required  depth 
over  the  wreck  of  48  feet  below  mean  low  water  had  not  been  obtained. 

A  total  of  $1,885.89  had  been  expended  on  this  work  to  June  30. 
1906. 

(6)  Wreck  of  canal  boat  Mamie  Doherty  in  Hudson  River.  New 
Yari. — This  boat  grounded  on  the  channel  bank  of  Hudson  River, 
off  the  mouth  of  Poesten  Kill,  Troy,  N.  Y.,  November  20,  1906,  and 
subeequentlY  broke  in  two.  It  was  reported  to  the  department 
April  90, 1007,  and  an  allotment  of  $1,100  for  its  removal  was  made 
April  94,  1907.    The  lowest  bid  received  in  response  to  written 

^  -  dated  April  9,  1907,  was  for  $950,  which  was  accepted. 
'  was  completed  July  37|  1908,  at  a  cost  of  $950. 
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(c)  Wreck  of  lighter  Hero  in  Newtown  Creek^  New  ForA;.— The 
Hero  sunk  in  about  18  feet  of  water,  mean  low  water,  at  the  junc- 
tion of  Newtown  Creek  and  English  Kills,  seriously  obstructing  navi- 
gation in  that  vicinity.  It  was  reported  to  the  department  on  June 
24,  1907,  and  an  allotment  of  $235  for  its  removal  was  made  June 
26,  1907. 

iProposals  for  its  removal  were  invited  verbally,  and  the  lowest 
bid  received  was  for  $200.  Award  was  made  on  June  24,  1907,  and 
the  wreck  was  reported  removed  on  June  28,  1907.  An  inspection 
made  on  July  8,  1907,  showed  that  the  wreck  had  been  completely 
removed.    The  cost  of  removal  was  $235. 

{d)  Wreck  of  canal  boat  in  entrance  to  PugUys  Creek^  north  of 
Classona  Pointy  East  River^  New  York, — ^This  wreck  was  reported 
June  10,  1907,  by  parties  desiring  to  deliver  a  large  quantity  of 
material  destined  for  a  point  in  the  creek  above  the  obstruction. 

Proposals  for  its  removal  were  invited  by  written  notice  dated 
June  21,  1907,  bids  to  be  opened  June  26,  1907,  all  wreckage  to  be- 
come the  property  of  the  successful  bidder.  Award  was  made  to  the 
lowest  bidder,  who  proposed  to  do  the  work  for  $594. 

As  it  was  important  to  remove  the  obstruction  without  unnecessary 
delay,  an  allotment  of  $650  to  pay  the  cost  of  removal  and  expenses 
incidental  thereto  was  requested  by  telegraph  June  26,  1907,  and  an 
allotment  of  this  amount  was  made  the  same  day. 

AVork  on  the  wreck  was  conmienced  Jime  28,  1907,  and  was  com- 
pleted August  13, 1907,  at  a  cost  of  $650. 

{e)  Wreck  of  canal  boat  D  &H  No.  3079.— This  boat  floated  from 
Piermont  Pier  and  sunk  in  Hudson  River,  opposite  Nyack,  N.  Y. 
Removal  was  completed  July  19,  1907,  at  cost  of  $315.    - 

The  cost  of  removal  was  subsequently  recovered  from  the  owner 
of  the  boat  and  the  amount,  $315,  was  deposited  to  the  credit  of  the 
United  States  Treasurer  Octol>er  29, 1907. 

(/)  Wreck  of  schooiier  Deborah  T.  Hill. — ^This  vessd  obstructed 
navigation  in  the  Harlem  River,  New  York,  in  the  vicinity  of  a  coal 
dock  on  Wards  Island. 

In  response  to  verbal  request  the  lowest  bidder  proposed  to  remove 
the  wreck  for  $124. 

Removal  was  completed  April  20, 1908,  at  a  total  cost  of  $140. 

(See  Appendix  E  18.) 

EXAMINATIONS  AND  SURVEY  MADE  IN  COMPLIANCE  WITH  RIVER  AND  HAB- 
BOR  ACT  APPROVED  MARCH  2,  1907. 

Reports  on  preliminary  examinations  and  survey  re(][uired  by  the 
river  and  harbor  act  of  March  2,  1907,  of  the  following  localities 
within  this  district  were  duly  submitted  by  the  district  officer.  They 
were  reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors, 
pursuant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
documents  as  indicated : 

1.  Preliminary^  exaimnation,  with  plan  and  estimate  of  cast  of  imr- 
provement  of  Minisceon-go  River^  New  York,  with  a  view  to  obtain^ 
ing  a  depth  of  7  feet.—JRej^rts  dated  April  26  and  May  21, 1907,  re- 
spectively, are  printed  in  House  Document  No.  79,  Sixtieth  Congress, 
nrst  session.  A  plan  for  improvement  at  an  estimated  cost  of  $22,683 
is  presented. 
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9.  PrMmmairy  examinaHon  from  Peters  Neek  Point  through  Long 
Beach  Bay  to  Horn  Rimers  New  York. — ^Beport  dated  August  30, 190f  , 
is  printed  in  Houae  Document  No.  447,  Sixtieth  Congress,  first  ses- 
sion.   The  locality  is  not  considered  worthy  of  improvement  by  the  - 
General  Oovemment 

9.  PreUmiinarjf  emammatkm  of  Jamaiea  Bay^  New  Torkj  with  a 
ffiew  to  obtaining  a  ehaamel  100  feet  wide  and  6  feet  deep  to  and 
through  Oreat  South  Bay  to  Peconie  Bay^  including  channels  to 
Parsonage  and  8umpawam$  rivers  and  Freeport  ana  Massapequa 
creeks, — ^Report  dated  July  17,  1907,  is  printed  in  House  Document 
Na  448,  Sixtieth  Congress,  first  session.  The  improvement  is  not 
considmd  worthy  of  teing  undertaken  by  the  (General  Government. 

4*  Preliminary  examination  of  Hempstead  Harbor^  New  Yorkj 
with  a  view  to  obtaining  a  depth  of  6  feet. — ^Report  dated  September 
4,  1907,  is  printed  in  House  Document  No.  463,  Sixtieth  Congress, 
first  session.  The  locality  is  not  considered  worthy  of  improvement 
by  the  G^ieral  Government. 

6.  Preliminary  examination  with  plan  and  estimate  of  cost  of  im^ 
pavement  of  shoal  off  Stuyvesant  Harbor^  Hvdson  Biver,  New 
Tark^ — ^Reports  dated  September  24  and  October  25, 1907,  are  printed 
in  House  Document  No.  491,  Sixtieth  Congress,  first  session.  The 
locality  is  not  considered  worthy  of  improvement  by  the  United 
States  at  this  time. 

&  Preliminary  examination  of  channel  between  Threemile  Harbor 
and  Gardiners  Bay^  New  York. — ^Report  dated  August  8,  1907,  is 
rainted  in  House  Document  No.  508,  Sixtieth  Congress,  first  session. 
The  locality  is  not  ccMisidered  worthy  of  improvement  by  the  General 
Government. 

7.  Preliminary  examination  and  survey  of  Hudson  Biver^  New 
York  J  with  a  view  to  obtaining  a  depth  of  12  feet  from  the  channel 
to  Upper  Nyack  and  the  contiguous  tovms  of  Nyack^  South  Nya^ky 
OrandVieWj  and  Piermontj  through  the  vier  to  the  mouth  of  kpar- 
kiU  Biver^  and  east  to  the  main  channel. — Reports  dated  July  16, 
1907,  and  March  81,  1908,  respectively,  are  printed  in  House  Do<m- 
ment  Na  959,  Sixtieth  Confess,  first  session.  The  improvement  is 
not  ooDsiderea  worthy  of  bemg  undertaken  by  the  United  States. 

Tlie  local  <rificer  was  also  charged  with  the  duty  of  making  other 

Ereliminary  examinations  and  surveys  provided  for  in  the  river  and 
arbor  act  of  March  2, 1907,  as  follows,  and  reports  thereon  will  be 
duly  sabmitted  when  received  : 

1.  Port  Chester  Harbjor,  New  York. 

9,  Echo  Bayj  New  York. 

S.  East  Chester  Creek,  New  York. 

J^  Jamaica  Bay,  including  entrance  to  said  bav  at  Rockaway  Inlet 
and  those  waters  having  their  outlet  in  Dead  Horse  Inlet,  New 
York. 

B.  Eaet  Biver,  between  North  Brother  and  South  Brother  islands. 

nCPBOYSMBNT  OT  RIVERS  AND  HARBORS   IN  THE  SECOND  NEW 
YORK,  NEW  YORK,  DISTRICT. 

This  dutriet  was  in  the  charge  of  Col.  W.  L.  Marshall,  Corps  of  En- 
IpBSsnL   DiTiBion  engineer,  Col.  D.  W.  Lockwood,  Corps  of  Engineers. 
L  New  York  Harbor,  New  York. — Before  the  improvement  of  the 
into  New  York  Harbor  was  undertaken  by  ttiie  l^mV/^ 
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States  the  least  depth  in  midchannel  on  the  outer  bar  was  28.7  feet  at 
mean  low  water  and  about  the  same  across  three  other  shoaJs  between 
the  bar  and  deep  water  in  the  harbor.  A  large  proportion  of  the 
commerce  of  the  port,  carried  in  vessels  of  greater  draft,  could  cross 
these  shoals  only  at  or  near  high  water. 

The  project  for  the  improvement  of  Gedney  channel  was  approved 
by  the  Secretary  of  War  December,  1884,  and  extended  to  cover  the 
whole  of  the  main  entrance  to  the  harbor  December,  1886.  It  pro- 
vided for  dredging  a  channel  1,000  feet  wide  and  80  fact  dem  at 
iiienn  low  water  from  deep  water  below  the  Narrows,  through  Main 
Ship  and  Gedney  channels  to  deep  water  outside  the  bar.  The  esti- 
mated cost  was  $1,490,000  for  dredging  4,800,000  cubic  yards.  The 
actual  amount  dredged  to  October,  1891,  when  the  work  was  approxi- 
mately completed,  was  4,875,079  cubic  yards. 

The  existing  project  for  maintenance  of  channels  was  approved 
November  15,  1892.  The  cost  of  this  work  varies  in  different  years; 
it  is  estimated  as  averaging  about  $80,000  annually. 

Under  these  projects  the  amount  expended  up  to  June  80,  1908,  is 
$2a4('>,335.03,  of  which  $628,310.51  has  been  applied  to  maintenance 
of  channels  in  the  sixteen  years  since  1892,  when  the  original  project 
was  completed. 

As  a  result  of  these  expenditures,  channels  to  the  sea  have  been  ob- 
tained with  a  depth  of  30  feet  at  mean  low  water  and  width  of  1,000 
feet  or  over,  ana  have  been  maintained  for  the  full  depUi  with,  as 
nearly  as  possible,  the  full  width. 

During  the  fiscal  year  ending  June  80, 1908,  851,189  cubic  jrards  of 
mud  and  sand  has  been  removed  from  the  west  side  of  Main  Ship 
channel,  deepening  the  shoals  which  form  along  the  channel  edges. 
In  this  channel  the  tide  currents  run  across  the  course  of  the  channel 
and  wash  in  and  deposit  large  amounts  of  silt  along  the  edges,  re- 
quiring continuous  work  for  maintenance.  A  full  depth  of  80  feet  is 
maintained  in  the  middle  of  this  channel  for  a  widtn  of  600  to  800 
fe(^t.  Bayside  and  Gedney  channels,  which  are  farther  seaward  and 
more  nearly  true  with  the  tide  currents,  require  comparatively  little 
dredging  to  maintain  their  full  depth  and  width. 

Tlie  length  of  that  part  of  New  York  Harbor  included  in  the  limits 
of  the  project  for  improvement  (from  Atlantic  Ocean  to  the  Battery, 
New  \  ork  City)  is  22^  miles  by  way  of  Sandy  Hook,  and  (June  30, 
11)08)  the  channel  has  a  depth  of  30  feet  or  over  throughout  its  entire 
length.  For  a  len^h  of  about  8  miles  this  depth  was  made  and  is 
mnintained  under  the  project.    The  mean  rise  of  tide  is  4}  feet. 

I'liture  appropriations  will  be  applied  to  the  maintenance  of  these 
channels. 

By  the  terms  of  the  river  and  harbor  act  of  1899  a  project  was 
a(l()j)ted  for  making  an  entrance  to  New  York  Harbor  by  way  of 
Ambrose  channel  (formerly  known  as  East  channel),  to  be  2,000  feet 
wi(l(^  and  40  feet  deep  at  mean  low  water.  It  involves  excavation 
of  iiboiit  42,500,000  cubic  yards  of  material  for  a  length  of  7  miles  of 
channel.  The  work  was  authorized  to  be  done  under  a  continuing  con- 
tract  at  a  cost  not  exceeding  $4,000,000.  Under  act  of  March  8, 1903, 
two  United  States  dredges  were  built  to  supplement  the  contract 
worlv.  which  was  far  behind  the  required  rates.  In  October,  1906. 
the  contractor  abandoned  the  work,  and  the  river  and  harbor  act  of 
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1907  authorized  the  baildin^  of  two  more  United  States  dredges  and 
changed  the  authorized  limit  for  completion  to  $5,148,510.  The  sum 
of  $961,610  ia  yet  to  be  appropriated  under  (he  contract  authoriza- 
tiona 

The  original  available  depth  through  this  chanel  was  16  feet  at 
mean  low  water,  the  shcmlest  part  being  the  outer  bar.  The  channel 
WM  used  only  by  towboats.  scows,  and  other  light-draft  vessels. 

To  July  1, 1906.  $3^860,879.06  had  been  expended  under  this  project 
IB  buildinff  four  oredges  and  in  excavating  32,124,442  cubic  yards  of 
asnd,  muo,  and  stones.  For  details  of  dredge  construction  see  Ap- 
pendix H  9. 

During  the  fiscal  year  ending  June  80,  1908,  two  United  States 
dredges  were  continuously  en^iged  upon  this  work,  excavating 
5.862,876  cubic  yards  of  sand  aim  mud;  two  other  dredges  were  com- 
pleted and  began  work  a  few  days  before  the  close  of  the  fiscal  year, 
excavating  188,148  cubic  yards;  a  dredge  from  another  district  was 
employed  for  a  few  weeks,  removing  3M),57l  cubic  yards,  and  under 
minor  contracts  for  removing  old  stone  dumps  from  the  channel 
10,184  cubic  yards  of  stones  mixed  with  sand  was  taken  out.  This 
^itnuAl  bas  now  a  continuous  depth  of  85  feet  with  width  of  700  feet 
or  over,  and  through  three-fourths  of  its  length  it  has  already  a  depth 
of  40  feet  It  is  easUy  navigable  at  mean  low  tide  for  ships  of  35 
feet  dmft,  and  has  a  maximum  possible  draft  of  38  feet  The  project 
18  regarded  as  about  62  per  cent  completed. 

Ambrose  channel  was  buoyed  for  navigation  in  September,  1907 ; 
regulations  were  issued  bv  the  Secretary  of  War  restricting  its  use  to 
daylia^t  navigation  by  ships  of  29  feet  draft  or  over,  or  of  600  feet 
leDg£  or  over— ehips  whose  depth  or  len^  were  not  suiBciently  ac- 
commodated by  the  old  channel.  It  has  smce  been  used  regularly  by 
flliips  of  the  permitted  size. 

Future  appropriations  will  be  applied  to  first  making  a  continuous 
navi^ble  aepih  of  40  feet  throughout  the  channel,  ana  subsequently 
to  widening  it  to  the  projected  width. 

By  the  nver  and  harbor  act  of  1905  the  removal  of  a  rock  in  North 
Biver  near  pier  1  was  authorized,  and  funds  were  provided  by  with- 
drawing $20,000  from  the  Ambrose  channel  appropriation,  in  addi- 
tion to  ¥26,000  similarlv  diverted  by  joint  resolution  of  Confess  ap- 
proved July  1, 1902.  A  contract  has  been  entered  into  for  the  entire 
removal  of  the  rode  to  40  feet  depth,  at  cost  of  $40,000,  the  wholo  area 
of  the  rock  has  been  drilled  and  blasted,  and  up  to  the  close  of  the 
fiscal  year  280  cubic  yards  of  rock  (about  one-fifth  of  the  whole)  has 
been  taken  out    The  amount  expended  is  $818.87. 

n&e  foreim  exports  and  imports  for  the  port  of  New  York  during 
the  year  enmng  June  80, 1907,  amounted  approximately  to  12,317,000 
toDBy  valued  at  $1,618,110,384,  being  an  increase  over  the  valuation  of 
1886,  before  improvement  of  the  entrance  was  begun,  of  $77!2,83'^,r)!)2. 
Tlia  entire  cost  of  the  improvement  of  New  York  Harbor  up  to  date 
18  leoB  than  1  per  cent  oi  the  increase  in  valuation  of  foreign  coni- 
meroe  alcme  lor  this  port  since  the  improvement  began,  and  loss  tli:in 
one-half  of  1  per  oentof  the  present  annual  value  of  foreign  coininorre. 

Kg  statistics  of  local  and  coastwise  domestic  commerce  are  kc])t. 

It  18  impossible  to  estimate  the  effect  of  the  improvcinont  upon 
Iniffikt  ratflfl.    During  1907,  152  different  ships  drawing  27  feet  or 
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Future  appropriations  will  be  applied  to  completiiig  the  channels 
to  35  feet  depth,  subsequently  deepening  them  to  40  feet,  as  authorized 
by  the  river  ana  harbor  act  of  March  2, 1907. 

The  commerce  of  this  part  of  the  port  of  New  York  consists  of 
coffee,  sugar,  cotton,  coal,  and  miscellaneous  freights,  chiefly  from 
foreign  ports;  in  1907  it  amounted  to  approximately  4,204,000  tons, 
of  an  estimated  value  of  $162,000,000. 

Further  details  concerning  these  channels  are  contained  in  the 
Annual  Beport  of  the  Chief  of  Engineers  for  1899,  page  1266. 

House  Document  No.  337,  Fiftv-fourth  Congress,  second  session, 
contains  a  report  upon  a  survey  of  these  chann^  with  map  showing 
locations  and  depths  as  existing  in  1897.  (See  Annual  Beport  of 
the  Chief  of  Engineers  for  1897,  p.  1177.) 

The  effect  of  the  improvement  projected  is  undoubtedly  to  lower 
freight  rates;  these  rates  depend  so  largely  upon  the  amount  of  busi- 
ness in  hand  and  upon  competition  that  it  is  impracticable  to  sepa- 
rate the  effect  of  the  improvement  upon  rates.  A  notable  effect  nas 
been  the  growth  of  foreign  commerce  and  the  class  of  ships  which 
carry  it,  many  of  which  could  not  have  entered  Bay  Bidge  channel 
before  its  improvement. 

July  1, 1907,  balance  unexpended $468, 719. 57 

Received  from  sale  of  maps 4. 80 


466,724.87 


June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 
improvement 194, 868. 86 


July  1, 1908,  balance  unexpended 262, 861. 01 

July  1, 1908,  outstanding  liabUlties 54, 838. 45 


July  1, 1908,  balance  avaUable 207, 527. 56 

July  1, 1908,  amount  covered  by  uncompleted  contracts 200, 853. 11 

Amount  (estimated)  required  for  completion  of  existing  project-.  2,051,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 800, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civU  act  of 
June  4,  1897. 
(See  Appendix  F  2.) 

3,  Enlargernent  of  Governors  Island^  New  York  Harbor. — ^The 
project  for  this  entire  work,  adopted  under  the  terms  of  the  sundry 
civil  act  of  1901,  which  made  appropriations  for  beginning  opera- 
tions, included  an  addition  of  about  82  acres  to  the  area  of  the  i^and 
by  inclosing  with  a  bulkhead  part  of  the  shoal  southwest  of  the 
island  and  filling  the  inclosure,  the  building  of  a  wharf  on  the  north 
shore  and  dredmng  to  a  depth  of  26  feet  in  front  of  the  wharf,  and 
the  erection  of  DuUdings.  The  work  of  enlargement,  including  con- 
struction of  a  wharf  and  dredging,  all  estimated  to  cost  $1,1M,000, 
was  assigned  to  the  Engineer  Department  By  a  modification  of 
the  project  adopted  in  April,  1902,  the  enlargement  was  to  be  ex- 
tended southwest  over  the  shoal  to  reclaim  an  additional  area  of 
about  19  acres,  making  the  total  area  of  the  enlargement  about  101 
acres.  This  will  necessitate  an  increase  in  the  estimate  of  cost  to 
cover  this  work,  and  construction  of  about  600  feet  of  sea  wall 
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aioand  it;  but  this  amount  can  not  be  definitely  stated  pending  a 
determination  of  the  details  of  the  plan. 

Work  was  begun  in  August,  1901,  and  up  to  June  30,  1908,  $696,- 
715.07  had  been  emended. 

Durine  the  fiscal  year,  1,181,225  cubic  yards  of  filling  material  was 
delivered  in  the  inclosure,  of  which  597,750  yards  was  placed  above 
mean  low  water  in  tiie  embanlnnent,  under  a  contract  still  in  progress; 
minor  repairs  were  made  to  the  sea  wall ;  and  a  light  and  fog  bell 
were  maintained  at  the  southwest  curve  of  the  sea  wall. 

The  entire  work  done  to  June  30, 1908,  consists  in  building  a  pile 
wharf, 
deei: 
bul 

building  6,775  linear  feet  of  masonry  sea  wall,  and  in  building  an 
embankment  to  cover  67  acres  above  low  water,  32  acres  of  which  have 
been  built  up  to  final  grade. 

The  sea  wall  is  completed,  except  a  gap  of  350  feet  clear  width,  left 
to  permit  hringinff  in  material  for  the  embankment. 

The  avi^bie  funds  will  be  applied  to  continuing  embankment 
coDstraction. 

Future  appropriations  will  be  applied  to  continuing  and  completing 
the  project 

JiOj  1*  1907.  balance  unexpended $426, 112. 60 

Amonnt  apinroprlated  by  sundry  cIyII  act  approved  May  27, 1908 75, 000. 00 

BeoelTed  from  sale  of  maps 2. 60 


501, 115. 10 
June  80,  1908,  amount  expended  during  fiscal  year : 

For  works  at  improvement $100, 118. 87 

Tteaaoiy  settlement  No.  2482 72, 708. 70 

172,  827. 57 


Jely  1,  1908^  balance  unexpended 328,287.53 

July  1, 1908^  outstanding  liabUitles 30, 655. 13 

July  1,  1908,  balance  available 297, 632. 40 


July  1, 1006k  amount  covered  by  uncompleted  contracts ^  152, 395. 14 

Amount  (estimated)  required  for  completion  of  existing  project Indefluite. 


Amoont  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1010^  fbr  works  of  Improvement,  in  addition  to  the  balance  unex- 
pended Jlfly  1,  1908 75, 000. 00 

Sidimlttod  in  compliance  with  requirements  of  sundry  civil  act  of 
Jims' 4t  1807. 
(See  Appendix  F  8.) 

4.  Bemovmg  minken  vessels  or  m*aft  obstructing  or  endofngering 
navigatian — vodl  barge  Addie  B.  Bacon, — ^This  coal-Iadon  barge 
fliwk  on  the  east  side  of  Main  Ship  channel  in  February,  1908,  and 
mftsr  the  omI  had  been  removed  was  abandoned  by  the  owners.  The 
was  removed  bodily  and  taken  to  Bikers  Island,  where  it  will 
be  CQveied  bj  the  embankment  now  in  progress  at  that  place. 
The  amount  expended  was  $2,100. 
(See  Appendix  F  4.) 
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IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  THIRD  NBW  YORK, 
NEW  YORK,  DISTRICT. 

This  district  was  in  the  charge  of  Col.  D.  W.  Lockwood,  Corps  of 
Engineers,  division  engineer,  eastern  division. 

1.  Passaic  River,  New  Jersey. — ^This  river  is  a  stream  of  consider- 
able size,  rising  among  the  highlands  in  the  northern  part  of  New 
Jersey  and  flowing  in  a  generally  easterly  and  southerly  course  into 
Newark  Bay.  It  is  navigable  from  its  mouth  to  Passaic,  a  distance 
of  about  16  miles,  where  navigation  is  cut  off  by  the  Dundee  Water 
Power  and  Land  Company's  dam.  In  its  natural  condition  the 
navigable  depth  to  Newark  was  about  7  feet  at  mean  low  water;  from 
Newark  to  Passaic  it  was  about  3  feet 

The  first  project  for  improvement,  adopted  by  the  river  and  harbor 
act  of  June  10,  1872,  was  for  providing  a  channel  from  Newark  to 
Passaic  from  6  to  7^  feet  deep  and  from  50  to  200  feet  wide,  the  first 
cost  being  estimated  at  $123,924.  This  was  subsequently  increased  to 
$193,822. 

The  second  project  was  for  improving  the  river  below  Newark  and 
was  authorized  by  the  river  ana  harbor  act  of  June  14,  1880,  at  an 
estimated  cost  of  $353,875.  It  proposed  a  channel  200  feet  wide  and 
10  feet  deep  at  mean  low  water  up  to  Center  Street  Bridge,  Newark. 

The  two  projects  were  consolidated  by  the  river  and  harbor  act  of 
July  13,  1892,  the  estimated  cost  of  the  improvement  b^g  $547,697. 

The  amount  expended  under  this  consolidated  project  up  to  ttie 
close  of  the  fiscal  year  ending  June  30, 1908,  was  $499,777.08,  of  which 
$389,610  was  used  in  carrymg  out  the  projects  and  $110,167.08  for 
maintenance. 

Existing  projects:  That  adopted  by  act  of  June  13, 1902,  in  accord- 
ance with  the  report  submitted  in  House  Document  No.  401,  Fifty- 
sixth  Congress,  first  session,  provides  for  making  a  channel  from 
Staten  Island  Sound  through  rfewark  Bay  and  the  said  river  to  the 
Montclair  and  Greenwood  Lake  Railroad  bridge  12  feet  deep  to  the 
Nairn  Linoleum  Works,  and  10  feet  deep  from  thatpoint  to  the 
said  railroad  bridge,  a  total  distance  of  10.8  miles.  The  estimated 
cost  was  originally  $296,000,  but  was  subsequentiy  increased,  ad- 
ditional funds  havmg  been  appropriated  by  the  river  and  harbor  act 
of  March  3, 1905,  and  may  now  be  stated  at  $323,274.60.  Work  under 
this  project  was  authorized  to  be  done  under  continuing  contracts, 
the  total  amount  of  the  contract  authorization  being  how  appro- 
priated. The  yearly  cost  of  maintenance  is  estimated  at  $10,000. 
The  amount  expended  on  this  project  up  to  the  close  of  the  fiscal  year 
ending  June  30,  1908,  was  $245,564.35. 

By  the  passage  of  the  river  and  harbor  act  approved  March  2, 1907, 
a  project  has  been  adopted  which  provides  for  making  a  diannel  16 
feet  deep  at  mean  low  water,  300  feet  wide  from  deep  water  in  New- 
ark Bay  to  the  Nairn  Linoleum  Works,  9.7  miles,  thence  200  feet  wide 
to  the  Montclair  and  Greenwood  Lake  Railroad  bridge,  1.1  miles,  in 
accordance  with  the  report  submitted  in  House  Document  No.  441, 
Fifty-ninth  Congress,  second  session,  estimated  to  cost  $1,216,775. 
The  act  provides  for  an  expenditure  of  $850,000  for  prosecuting  the 
work,  of  which  $585,000  is  yet  to  be  appropriated  unaer  continuing- 
contract  authorization.  The  amount  expended  on  this  project  to  ^e 
close  of  the  fiscal  year  ending  June  ZO,  1908,  was  $104,968.97. 
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The  projects  of  1902  and  1907  for  the  lower  part  of  the  river  include 
the  oldjiroject  below  Newark,  but  leaves  in  force  the  part  above  New- 
ark which  is  included  between  the  Montclair  and  Greenwood  Lake 
Bailroad  brid^  and  the  city  of  Passaic,  a  distance  of  6  miles.  The 
work  accomplished  under  this  part  of  project  consists  of  dredging  a 
channel  6  feet  deep  at  mean  low  water  and  with  widths  of  from  90  to 
100  feet  through  the  shoals  to  the  city  of  Passaic.  Up  to  June  30, 
1908,  $209,950.54  had  been  expended  on  this  part  of  the  project,  of 
which  $160,734  was  expended  tor  the  project  and  $59,216.54  for  main- 
tenance work.  The  annual  cost  of  maintenance  is  estimated  at  $5,000. 
This  project  is  practically  completed. 

During  the  past  fiscal  year  dmlging  has  been  carried  on  under  four 
contracts: 

1.  Under  project  of  June  13, 1902,  operations  consisted  in  dredging 
under  a  continuing  contract  with  P.  Sanford  Ross  (Incorporated), 
104,166  cubic  yards  of  material  bein^  removed  between  the  Center 
Street  Bailroad  bridge  and  the  Montclair  and  Greenwood  Lake  EaU- 
road  bridge.    Work  was  in  progress  at  the  close  of  the  year. 

Si.  Under  project  of  June  13, 1902,  operations  consisted  in  dredging 
under  contract  with  the  International  Contracting  Company,  111,745 
cubic  yards  of  material  being  removed  between  the  New  York  and 
Lake  Erie  Bailroad  bridge  and  the  Montclair  and  Greenwood  Lake 
Bailroad  bridge.  Work  was  in  progress  and  contract  nearly  com- 
pleted at  the  close  of  the  year. 

Channels  of  12  feet  depth  and  200  feet  in  width  have  been  com- 
pleted from  Newark  Bay  to  the  Nairn  Linoleum  Works,  and  of  10 
leet  depth  and  200  feet  width  for  a  distance  of  3,420  feet  above  that 
point.  This  project  is  nearly  completed.  There  remains  about  6  per 
cent  of  the  work  to  be  done. 

3.  Under  project  of  March  2, 1907,  operations  consisted  in  dredging 
under  a  continuing  contract  Dredging  was  commenced  on  August 
28, 1907,  and  was  in  progress  at  the  close  of  the  year,  at  which  time 
779,708  cubic  ;^ards  of  material  had  been  removed  from  Newark  Bay 
and  Passaic  Biver,  and  the  16- foot  channel  had  been  carried  through 
the  bay  and  lower  end  of  the  river  with  width  of  about  150  feet  for 
an  anmffate  distance  of  about  4  miles. 

^Un<Mr  project  of  June  10, 1872,  operations  consisted  in  dredging 
for  maintenance  under  contract  of  John  and  Joseph  McSpirit,  12,376 
Tjuds  of  material  and  12.05  cubic  vards  of  bowlders  being  removed. 
Tids  contract  was  in  progress  at  the  beginning  of  the  year  and  was 
completed  September  26, 1907. 

The  TnaTJmnm  drafts  that  could  be  carried  June  30,  1908,  were  as 
foUoiws:  16, 12.  and  10  feet,  as  above  stated,  below  the  Montclair  and 
Greenwood  Lake  Bailroad  bridge,  and  6  feet  from  that  bridge  to  the 
aty  of  Passaic  Mean  range  of  tides:  At  mouth  of  river,  4.7  feet, 
and  at  Passaic,  2.6  feet 

It  18  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure to  continuation  and  maintenance  of  the  improvement  in 
ftoootdance  with  the  adopted  projects. 

The  oommeroe  of  this  river  is  mainly  in  building  material,  iron  ore, 
fBrtiliiers,  coal,  and  general  merchandise,  and  amounted  to  2,037,363 
tana  in  1900,  to  2,009,366  tons  in  1901,  to  2,494,312  tons  in  1902,  to 
%fiBnjSll  tons  in  1908,  to  2,667,942  tons  in  1904,  to  2,667,000  tons  in 
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1905,  to  2,577,188  tons  in  1906  and  also  in  1907,  valued  at  $167,113^05, 
including  the  commerce  of  Hackensack  River,  which  passes  through 
Newark  Bay. 

This  improvement  is  necessary  to  the  sreat  industrial  interests,  and 
has  reduced  freight  rates  $1  a  ton  on  coal  and  building  materials,  and 
its  continuance  is  necessary  to  the  successful  carrying  on  of  the  busi- 
ness of  this  locality. 

Details  as  to  this  improvement  may  be  found  in  the  Annual  Re- 
ports of  the  Chief  of  Engineers  for  1896,  pages  770-774,  and  for  1900, 
pages  177,  1530-1550. 

Reference  to  reports  of  examinations  and  surveys  is  noted  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1907,  page  156. 

Maps  showing  mouth  of  river  and  Newark  Bay  are  printed  in  the 
Annual  Reports  of  the  Chief  of  Engineers  for  1882,  page  686,  and 
1887,  page  766,  and  maps  of  the  river  in  the  vicinity  of  and  above 
Newark  are  printed  in  House  Document  No.  401,  Fifty-sixth  Con- 
gress, first  session,  and  of  the  full  length  of  the  bay  ana  river  under 
improvement  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1905,  page  1030. 

July  1,  1907,  balance  unexpended $398,685.64 

Amount  appropriated  by  sundry  civil  act  approved  May  27, 190S 65, 000. 00 

Received  from  sale  of  maps  during  the  year 51. 55 


46S,  687. 19 

June  30,  3908,  amount  expended  during  fiscal  year: 

For  works  of  improvement $354,984.00 

For  maintenance  of  improvement 16,479.94 

171,463.04 


Julv  3,  1908,  balance  unexpended 292,123.25 

July  1,  1908,  outstanding  liaWlities 46,267.33 


jTily  1.  1008,  balance  available 245, 855. 92 

July  1,  1908,  amount  covered  by  uncompleted  contracts 569, 677. 22 

Amount  (estimated)  required  for  completion  of  existing  project—    951,775.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  3910,  in  addition  to  the  balance  unexpended  July  1,  3908: 

For  works  of  improvement $300,000.00 

For  maintenance  of  improvement 10,000.00 


810,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4.  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  G  1.) 

2,  A  rtfnir  Kill^  or  Staten  Island  Sounds  and  chmrnel  between  Staten 
I  si  07)  d  and  Nem  Jerstnj, — (a)  Arthur  Kill^  or  Staten  Island  Sound, 
Xar  York  and  Neir  Jersey. — ^This  is  a  waterway  about  12  miles  lonjr, 
wliidi,  together  with  the  lower  end  of  Newark  Bay,  2  miles  long,  and 
the  Kill  van  Kull,  3  miles  long,  forms  the  inland  waterway  betwei»u 
uj^pcr  New  York  Harbor  and  ilaritan  Bay.  The  section  now  con- 
templated under  this  improvement  consists  of  the  14  miles  of  channel 
between  Kill  van  Kull  and  Raritan  Bay.  The  original  depth  through 
the  Arthur  Kill,  or  Staten  Island  Sound,  at  mean  low  water  was  15 
feet  and  upward,  in  a  channel  100  to  1,000  feet  in  width.  Through 
the  lower  end  of  Newark  Bay  the  navigable  channel  depth  was  about 
14  feet  at  mean  low  water,  the  result  of  an  improvement  commenced 
in  1874  and  continued  up  to  the  present  time.    In  the  present  project 
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the  new  channel  was  cut  through  tlie  fluts  to  the  southward  of  the 
original  channel  on  which  the  depth  was  1  to  2  feet  nt  mean  low 
water.^ 

Projects :  Sections  of  this  waterway  have  been  under  improvement 
by  the  United  States  under  the  titles  of  "  Channel  between  Staten 
Island  and  New  Jersey,"  adopted  in  1880,  supei-seding  the  project  of 
1874,  and  "  Arthur  Kill,"  adopted  in  1888.  The  former  provided  for 
a  depth  of  14  feet  and  width  of  400  feet  through  the  lower  part  of 
Newark  Bay,  and  the  latter  for  the  removal  of  Steep  Point,  in  order 
to  straighten  the  channel  to  the  southwestward  of  the  Baltimore  and 
Ohio  Railroad  bridge. 

Details  and  references  as  to  these  projects  are  printed  in  current 
report  under  the  head  of  '^  Channel  between  Staten  Island  and  New 
Jersey,"  which  project  is  still  in  force. 

The  existing  project  for  this  improvement,  adopted  by  the  river 
and  harbor  act  approved  June  13,  1902,  provides  for  making  and 
maintaining  a  channel  from  Kill  van  KuU  to  Raritan  Bay,  New  York 
and  New  Jersey,  by  means  of  dredging  and  diking,  300  feet  wide 
and  21  feet  deep  at  mean  low  water,  at  an  estimated  cost  of  $696,000, 
and  $5,000  for  annual  cost  of  maintenance.  Work  under  this  project 
is  authoriased  to  be  done  under  continuing  contracts,  $241,000  of  the 
authorization  still  remaining  to  be  appropriated.  The  amount  ex- 
pended on  the  project  to  June  30,  1908,  was  $341,458.95. 

Operations  during  the  past  fiscal  year  consisted  in  dredging,  under 
a  continuing  contract,  approved  by  the  Department  on  October  27, 
1903,  upon  which  work  was  commenced  on  December  2,  1903.  Dur- 
ing the  year  749,686  cubic  yards  of  material  was  removed  from 
several  sections  of  the  channel  between  Shooters  Island  and  Car- 
teret. About  two-thirds  of  the  dredging  contemplated  by  this  project 
has  been  completed,  and  the  21-foot  channel  has  been  carried  nearly 
lhn>ugh  the  waterway,  with  widths  of  from  150  to  300  feet.  The  un- 
dredged  part  is  a  short  section  at  Carteret  about  2,200  feet  in  length, 
which  at  the  present  rate  of  progress  will  \ye  completed  within  two 
months.  The  21-foot  channel  will  then  be  open  to  navigation,  and 
there  will  remain  to  be  accomplished  the  widening  of  the  channel  to 
800  feet 

The  maximum  draft  that  could  be  carried  through  the  waterway  on 
Jnne  80,  1908,  was  about  20  feet  at  mean  low  water,  except  in  the 
sectioa  mentioned  above  as  not  dred^d  where  the  depth  is  15  feet 
mt  mean  low  water.    Mean  range  of  tides,  5  feet 

It  18  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure to  dredging  for  the  continuation  of  the  improvement  in 
acoordanoe  with  the  adopted  projects 

The  freight  carried  tnrough  this  waterway  consists  of  oil,  coal, 
ores,  day  products,  chemicals,  fertilizers,  grain,  machinciy,  inanufnc- 
tares,  and  general  merchandise,  and  amounted  in  1800  to  11.311.001 
tona,  in  1900  to  11/>17,633  tons,  in  1901  to  ll,65i;]00  tons,  in  1902  to 
14^17,079  tons,  in  1903  to  11,512,420  tons,  in  1005  to  11,721. SCI 
tons,  valued  at  $265,193,818;  in  1900  to  10,574,840  tons,  valued  at 
$366,579^17,  and  in  1907  to  14,948,077  tons,  valued  at  $245,032,000. 

_It  mppBBXB  from  inquiry  that  no  estimate  can  be  made  of  the  exact 
t  of  the  project  on  freight  rates,  exce])t  to  the  local  commerce. 
— ^ n  thia  have  been  reduced  by  this  improvement,  and  will 
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be  further  reduced  when  the  improvement  has  advanced  to  the  ex- 
tent of  providing  a  practicable  navi^ble  channel  of  21  feet. 

References  to  reports  of  examinations  and  surveys  are  noted  in  the 
Annual  Reports  of  the  Chief  of  Engineers  for  1904,  page  137,  and 
for  1907,  pages  157  and  158. 

Report  on  preliminary  examination  of  Arthur  Kill  at  the  westerly 
side  of  Buckwheat  Island  is  printed  in  House  Document  No.  533, 
Sixtieth  Congress,  first  session,  and  in  Annual  Report  of  the  Chief  of 
Engineers  for  1906,  page  167.  - 

Maps  of  this  work  are  printed  in  House  Document  No.  898,  B^ifty- 
sixth  Congress,  first  session,  and  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1905,  page  1034. 

July  1,  1907,  balance  unexpended $224,293.13 

Received  from  sale  of  maps  during  the  year 10. 40 


224,303.53 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement  no,  745. 48 


July  1,  1908,  balance  unexpended 113,558.05 

July  1,  1908,  outstanding  liabilities 43,135.88 


July  1,  1908,  balance  available 70,422.17 


July  1,  1908,  amount  covered  by  uncompleted  contracts 171, 883. 96 

Amount  (estimated)  required  for  completion  of  existing  project 241,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  improvement  in  addition  to  the  balance  unex- 
pended July  1,  1908 200,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civU  act  of 
June  4,  1897. 

(6)  Channel  between  Staten  Island  and  New  Jersey. — ^This  chan- 
nel is  an  inland  waterway,  about  17  miles  long,  connecting  New 
York  Harbor  with  Earitan  Bay.  It  consists  of  the  Kill  van  KiiU, 
connecting  the  upper  bay  with  Newark  Bay,  and  the  Arthur  Kill, 
connecting  Newark  Bay  with  Earitan  Bay. 

The  natural  depth  through  the  channel  was  16  feet  or  more,  except 
for  a  distance  of  about  If  miles  in  Newark  Bay,  where  there  was  a 
shoal  with  a  crooked  channel  9J  feet  deep,  bordered  by  flats  with 
depth  of  about  2  feet  of  water.  ^The  improvement  of  the  "channel 
between  Staten  Island  and  New  Jersey  "  consists  in  the  deepening  of 
the  channel  across  this  shoal. 

The  first  project,  adopted  by  the  river  and  harbor  act  of  June  23, 
1874,  was  for  making  this  channel  from  14  to  16  feet  deep,  at  an  esti- 
mated cost  of  $443,211.  The  only  work  done  under  it  was  the  build- 
ing of  2,237  linear  feet  of  diking,  at  a  cost  of  $50,000. 

The  second  and  existing  project  was  adopted  in  1880,  which,  with 
subsequent  modifications,  proposed  to  dredge  through  the  shoal  a 
channel  400  feet  wide  and  14  feet  deep  at  mean  low  water,  the  cost 
being  estimated  at  $210,000. 

A  supplemental  proiect  was  adopted  by  the  river  and  harbor  act  of 
August  11, 1888.  which  had  for  its  object  the  removal  of  the  point  of 
land  known  as  "  Steep  Point,''  for  the  straightening  of  the  channel 
to  the  westward  of  the  Baltimore  and  Ohio  Railroad  bridce.  This 
work  was  carried  on  under  the  title  of  ^^  Improyement  of  Aruiur  Kill, 
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New  York  and  New  Jersey,"  1888-1895.  The  cost  was  estimated  at 
$26,500,  and  the  work  was  completed  in  1895,  at  a  cost  of  $25,401.30. 
This  modification  of  the  project  brought  the  total  cost  of  the  im- 
provement up  to  $286,500. 

The  river  and  harbor  acts  of  June  3,  1896.  and  June  13,  1902, 
extended  the  project  to  include  the  dredging  oi  a  channel  in  Lemon 
Creek,  on  Staten  Island,  at  a  cost  of  $5,000  and  $5,000,  respectively. 

This  extension  increased  the  total  estimated  cost  of  the  improve- 
ment from  the  beginning  to  $296,500.  Annual  maintenance  is  esti- 
mated at  $10,000. 

The  total  amount  expended  to  June  30,  1908,  on  the  project,  with 
its  additions  and  modifications,  was  $308,796.44,  which  was  applied 
to  diking,  to  dred^inff  a  channel  14  feet  deep  and  400  feet  wide 
throu^  the  shoal  m  Newark  Bay,  to  removing  Steep  Point,  and  to 
dredging  a  channel  in  Lemon  Creek  8  feet  deep  at  hi^h  water  and 
from  35  to  60  feet  wide;  $206,635.08  has  been  expended  in  carrying 
out  the  project  and  $102,161.36  for  maintenance.  The  work  con- 
templated under  this  project  has  been  completed. 

No  work  was  done  during  the  fiscal  year',  the  channel  having  been 
reported  in  ^ood  condition,  the  result  of  dredging  in  the  preceding 
season  of  190ft-7. 

It  is  proposed  to  apply  the  available  balance  and  the  amount  rec- 
ommenaed  as  a  profiteDle  expenditure  to  the  maintenance  of  the  im- 
provement 

The  maximum  draft  that  could  be  carried  June  30,  1908,  through 
the  diannel  between  Staten  Island  and  New  Jersey  was  about  14  feet 
at  mean  low  water  and  in  Lemon  Creek  about  6  feet  at  mean  high 
water  to  the  head  of  navigation,  a  distance  of  about  one-half  mue 
from  the  mouth.   Mean  range  of  tides,  5  feet. 

The  freight  carried  through  this  channel  consists  of  oil,  coal,  ores, 
day  products,  chemicals,  fertilizers,  grain,  machinery,  manufactures, 
ana  general  merchandise,  and  amounted  in  1899  to  11,311,991  tons, 
in  1901  to  11,651,800  tons,  in  1902  to  16,266,574  tons,  in  1903  to 
14,129,678  tons,  in  1905  to  14,339,120  tons,  valued  at  $325,625,465,  and 
in  1906  to  17,097,799  tons,  valued  at  $396,266,084. 

This  is  a  connecting  channel  and  no  estimate  can  be  made  of  the 
exact  effect  on  the  rates  of  freight,  but  it  is  known  that  the  present 
commerce  could  not  be  carried  on  without  this  improvement,  from 
which  it  is  inferred  that  rates  would  be  advanced  if  this  improvement 
bad  not  been  made. 

Farther  details  as  to  this  improvement  may  be  found  in  the  Annual 
Beports  of  the  Chief  of  Engmeers  for  1887,  Part  1,  page  743 ;  for 
181W,  page  848;  for  1896,  page  776;  for  1897,  pages  1130-1132,  and 
for  1900,  page  1525. 

Beference  to  reports  on  examinations  and  surveys  are  noted  in  the 
Annual  Bepmt  of  the  Chief  of  Engineers  for  1907,  pag:e  160. 

Ifaps  of  this  improvement  are  printed  in  the  AnnualReports  of  the 
Chief  of  Ennneers  for  1881,  page  696;  1889,  pages  820-822;  1890, 
pUB  844,  aiuL  1905,  page  1036,  and  in  House  Document  No.  393, 
Fmy-flixth  CoD|^ess,  first  session.  Map  of  Lemon  Creek  is  printed 
in  Hm  Ammal  mport  of  the  Chief  of  Engineers  for  1905,  page  1036. 
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July  1,  1907,  balance  unexpended $2,708.56 

July  1,  1908,  balance  unexpended 2, 703. 56 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improyement.  In  addition  to  the  balance 
unexpended  July  1,  1908 20,000.00 

Submitted  in  compliance  with  requirements  of  sundry  dvll  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1890. 

CONSOLIDATED. 

July  1,  1907,  balance  unexpended $226, 996. 69 

Received  from  sale  of  maps  during  the  year 10. 40 

227,007.09 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  Im- 
provement  HO,  745. 48 


July  1,  1908,  balance  unexpended 116,201.61 

July  1,  1908,  outstanding  liabilities 48, 185. 88 


July  1,  1908,  balance  available 78, 125. 73 


July  1,  1908,  amount  covered  by  uncompleted  contracts 171, 883. 96 

Amount  (estimated)  required  for  completion  of  existing  project 241,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  SO, 
1010,  in  addition  to  the  balance  unexpended  July  1,  1908: 

For  works  of  improvement $200,000.00 

For  maintenance  of  improvement 20,000.00 

220,000.00 

Submitted  in  compliance  with  requirements  of  sundry  dvil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  G  2.) 

S.  Woodbridge  Creeks  New  Jersey. — This  creek  is  a  small,  crooked 
tidal  stream,  a'bout  5  miles  long,  running  through  flat  marshes  for 
most  of  its  length  and  emptying  into  the  west  side  of  Arthur  Kill|  or 
Stalen  Island  Sound,  2  miles  north  of  Perth  Amboy,  N.  J. 

It  is  navigable  for  2f  miles  above  the  mouth  to  a  point  where  it 
is  crossed  by  a  highway  bridge  without  a  draw.  The^  width  of  the 
crook  below  this  bridge  is  about  100  feet.  In  its  original  condition 
this  stream  was  obstructed  at  its  mouth  by  a  bar  havinjg  a  least  depth 
of  9.8  feet  at  high  water,  and  by  two  shoals  just  inside  the  mouth. 
From  these  shoals  a  good  12- foot  channel  existed  to  above  Anderson^ 
brickivorks,  seven-eighths  of  a  mile  from  the  mouth,  above  which 
point,  however,  many  shoals  occurred,  although  a  narrow  8-f6ot  chan- 
nel existed  as  far  as  Salamander  dock,  1|  miles  from  the  mouth. 

First  project:  A  survey  of  the  navigable  part  of  this  creek  was 
made  in  1878,  reference  to  which  is  made  on  page  139  of  the  Annual 
Report  of  the  Chief  Engineers  for  1904,  and  a  project  for  its  im- 
provement was  adopted  by  the  river  and  harbor  act  of  March  8, 1879. 
Tliis  project  provided  for  forming  a  channel  12  feet  deep  at  mean 
high  wat<ir  and  80  feet  wide  from  the  mouth  of  the  creek  to  the  Sala- 
mander dock  at  an  estimated  cost  of  $13,800,  which  amount  was  in- 
creased in  1884  to  $29,000.  Work  on  this  improvement  was  carried 
on  under  appropriations  made  from  1879  to  1882,  amounting  to 
$19,000,  which  was  expended  without  completing  the  project,  and  was 
suspended  in  1883,  and  in  1900  the  channel  had  relapsed  to  its  origi- 
nal condition. 
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The  existiTig  project,  adopted  by  the  river  and  harbor  act  of  June 
13,  1902,  contemplates  obtaining  a  channel  8  feet  deep  at  mean  low 
water,  with  a  bottom  width  of  50  feet,  by  dred^ng,  from  Arthur 
Rill  to  Salamander  dock,  at  an  estimated  cost  of  $35,000  for  the  im- 
provement and  $3,000  annually  for  maintenance.  Reference  to  this 
project,  and  of  th»  examination  and  survey  upon  which  it  is  based,  is 
contained  in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1904, 
p&ge  189. 

The  amount  expended  on  the  work  of  existing  project  up  to  the  dose 
of  the  fiscal  year  ending  June  30,  1908,  was  $4:1,821.84,  of  which 
$30^822.70  was  used  in  carrying  out  the  project  and  $10,999.14  for 
mamtenanoe.  During  the  pa^  fiscal  year  54,814  cubic  vards  of  mate- 
rial was  removed  from  the  channel  under  a  contract  tor  completing 
improvement  and  maintenance,  in  accordance  with  act  of  March  2, 
1907.  The  channel  was  practically  restored  to  proposed  dimensions 
and  the  project  completed. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  over  the 
shoalest  part  of  the  channel  was  7  to  8  feet  at  mean  low  water.  The 
mean  range  of  tides  is  5  feet. 

The  commerce  of  this  creek,  mainly  in  day,  brick,  tile,  coal,  tin 
scrap,  steel  scrap,  and  building  materials,  amounted  in  1887  to  12G,000 
tons,  in  1898  to  176,000  tons,  in  1903  to  166,751  tons,  in  1904  to  165,313 
tana,  in  1905  to  160,194  tons,  valued  at  $1,018,198,  in  1906  to  167,392 
tons,  valued  at  $1,128,237,  and  in  1907  to  161,671  tons,  valued  at 
$1,071,648. 

It  appeara  from  inquiry  that  freight  rates  have  been  reduced  as  a 
result  of  this  improvement 

It  is  proposed  to  apply  the  sum  estimated  as  a  profitable  expendi- 
tiue  in  fiscal  year  ending  June  30, 1910,  to  maintenance  of  improve- 
ment. 

Maps  of  the  creek  are  printed  in  House  Document  No.  282,  Fifty- 
sixth  Congress,  first  session,  and  in  Annual  Beport  of  the  Chief  of 
Engineers  for  1905,  page  1036. 

July  1, 1907,  balance  tmexpended $19, 443. 40 

Jane  80^  1908^  amount  expended  during  fiscal  year: 

BVir  woriDi  of  improvement $15, 500. 00 

Ite  maintonance  of  improvement 3, 015. 24 


18, 515. 24 


Joly  If  1906;  iMUanee  miezpoided 928. 16 


t  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
MXK  for  maintenance  of  improvement,  in  addition  to  the  balance 

onaqMBded  July  1, 1908 9, 000. 00 

Ubmitted  in  compUanoe  with  requirements  of  sundry  civil  net  of 
Jima  4, 1807,  and  of  section  7  of  tlie  river  and  harbor  act  of  1809. 

(See  Appendix  G  8.) 

4,  Raritan  Bay,  New  Jersey. — ^This  bay  is  a  large  body  of  water 
lying  between  the  southern  end  of  Staten  Island  and  the  !\  ew  Jersey 
sliorB.  Its  greatest  width  north  and  south  is  about  5  miles  and  its 
greatest  length  east  and  west  is  about  7  miles.  The  Raritan  River 
"'  ~  into  it  at  its  west  end,  between  Perth  Amboy  and  South 
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Amboy,  and  the  Arthur  Kill,  or  Staten  Island  Sound,  extends  north- 
ward, connecting  it  with  Newark  Bay. 

This  bay  had  naturally  a  fairly  straight  channeT,  11  feet  deep,  to 
South  Amboy.  The  line  of  the  deepest  water,  however,  followed  the 
Staten  Island  shore  from  Perth  Amboy  to  Seguine  Point,  where  it 
was  separated  from  deep  water  in  the  eastern  part  of  the  bay  by  a 
shoal  1.5  miles  broad,  with  a  minimum  depth  or  14.5  feet. 

The  original  and  existing  project,  adopted  March  3,  1881,  and 
extended  September  19, 1890,  and  June  3, 1896,  provides  for  dred^g 
channels  300  feet  wide  and  21  feet  deep  from  Seguine  Point  to  aeep 
water  in  the  bay,  a  distance  of  about  1.5  mileSj  through  two  shoais 
opposite  Wards  Point,  0.4  and  0.6  mile  long,  respectively,  and  from 
South  Amboy  to  deep  water  near  Great  Beds  light,  a  distance  of 
about  1.5  miles.    The  estimated  cost  of  the  work  is  $507,875. 

Reference  to  reports  on  examinations  and  surveys  are  noted  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1904,  pages  140  and 
1158. 

The  amount  expended  on  the  work  up  to  the  dose  of  the  fiscal  year 
ending  June  30,  1908,  was  $537,715.68,  of  which  $297,314.45  was  used 
in  carrying  out  the  project  and  $240,401.23  for  maintenance.  The 
project  has  been  completed,  and  the  only  work  now  contemplated  is 
maintenance  of  the  improvement. 

Operations  during  the  fiscal  year  consisted  in  dredging  under  con- 
tract for  maintenance.  Work  was  commenced  on  May  22,  1908,  and 
was  in  progress  at  the  close  of  the  year,  at  which  time  26,974  cubic 
yards  of  material  had  been  removed  from  the  Seguine  Point  channel 
and  30,080  yards  from  the  South  Amboy  channeT. 

Examinations  of  the  three  channels  were  made  in  June,  and  the 
maps  were  completed  in  July,  1907.  These  examinations  shoi^ed 
that  no  further  dredging  was  necessary  in  1907. 

It  is  proposed  to  apply  the  amount  recommended  as  a  profitable 
expenditure  for  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  through 
the  Wards  Point,  South  Amboy,  and  Seguine  Point  channels  was  21 
feet  at  mean  low  water.    Mean  range  of  tides,  5  feet 

The  commerce  of  the  bay  is  mainly  in  coal,  brick,  refined  lead  and 
copper,  bullion,  clay  products,  and  general  merchandise,  and  amounted 
in  1901  to  4,722,048  tons,  in  1902  to  5,453,122  tons,  in  1903  to  4,484,152 
tons,  in  1905  to  5,296,986  tons,  in  1906  to  6,432,245  tons,  valued  at 
$114,358,610,  and  in  1907  to  7,424,414  tons,  valued  at  $139,228,344. 

It  appears  from  statements  of  the  shipping  interests  of  the  great 
railroad  terminals  that  the  improvements  have  resulted  in  a  great 
reduction  of  towing  rates  and  a  proportionate  reduction  of  freight 
rates,  owing  to  the  greater  quantity  of  coal  that  can  be  carried  and 
towed  through  these  channels  over  that  which  was  carried  before  the 
improvement  was  made. 

Further  details  of  this  improvement  are  printed  in  the  Annual  Re- 
port of  the  Chief  of  Engineers  for  1896,  pages  787-789.  Maps  are 
printed  in  the  Annual  [Import  of  the  Chief  of  Engineers  for  1905, 
page  1038. 
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Jnly  1*  1907,  balance  nnezpended $32, 494. 38 

Received  from  sale  of  maps  during  the  year 3. 00 


82,497.38 
Jme  9(K  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  Improvement 7, 709. 86 


July  1,  1908,  twlance  unexpended 24, 787. 52 

July  1. 1908,  outstanding  llabUities 10, 187. 61 


July  1^  1906,  balance  available 14, 649. 91 


July  1, 1908,  amount  covered  by  uncompleted  contracts 10, 075. 69 


Amomt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 

unexpended  July  1, 1908 40, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
.    June  4, 1887,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  O  4.) 

6.  Keyvart  Harbor^  Matawan  Oreek^  Raritan^  Smithy  and  Elizabeth 
rivers^  Shoal  Harbor  and  Compton  Creek^  and  Cheesequake  Creek^ 
New  Jersey, — (a)  Keyport  Harbor. — ^This  harbor  is  situated  at  the 
mouth  of  Matawan  Creek,  on  the  south  side  of  Raritan  Bay,  5  miles 
east  of  the  mouth  of  Karitan  Kiver,  and  it  consists  of  a  bay  about 
1  mile  broad. 

There  was  no  distinct  natural  channel  in  the  harbor,  the  available 
depth  to  the  wharves  being  less  than  4  feet  at  mean  low  water.  A 
6-ioot  channel  had  been  dredged  at  private  expense  before  the  United 
States  assumed  charge  of  tiie  improvement,  but  it  had  shoaled  again 
to  3  feet 

The  original  and  existing  project,  approved  August  2,  1882,  with 
subsequent  modifications  (1884),  contemplates  dredging  a  channel  8 
feet  deep  at  mean  low  water  about  4,700  feet  long  and  200  feet  wide 
from  Raritan  Bay  to  the  steamboat  dock  at  Keypoit,  at  an  estimated 
cost  of  $40,475.  Reference  to  report  on  examination  and  survey  is 
noted  in  the  Annual  Report  of  the  Chief  of  Engineers  for  li)04. 

The  amount  expended  to  June  30,  1908,  was  $59,518.83,  of  which 
sum  $80,500  was  used  in  carrying  out  the  project  and  $29,018.83  for 
maintenance.  A  channel  of  the  required  length  and  nearlv  the  pro- 
posed width  was  completed  in  1883-84.  Deterioration  to  the  amount 
of  about  70  per  cent  now  exists. 

No  work  was  done  on  the  improvement  during  the  fiscal  year. 
UndAr  an  allotment  of  $8,705.97  from  the  consolidated  appropriation, 
act  of  March  2, 1907,  a  contract  for  dredging  is  in  force  and  prepara- 
taons  for  be^nninff  work  were  in  progress  at  the  close  of  tne  year. 
The  availabk  funcb  will  probably  be  sufficient  to  restore  the  dredged 
diannel  to  projected  deptn  and  to  one-half  projected  width. 

The  maxmium  draft  that  could  be  carried  June  30,  1908,  to  the 
Kejport  wharves  was  about  7  feet  at  mean  low  water.  Mean  range 
of  tidea,  4.9  feet 

Hie  ommierce  of  this  harbor  is  mainly  in  farm  products,  fertilizers, 
ooaL  lumber,  fish,  shellfish,  and  miscellaneous  freight,  ana  amounted 
to  87,800  tons  in  1899,  to  45,000  tons  in  1901,  to  62,000  tons  in  1903, 
to  70^  tons  in  1904,  to  86,821  tons  in  1905,  valued  at  $2,202,105,  in 
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1906  to  229,377  tons,  valued  at  $3,074,060,  including  the  commerce  of 
Matawan  Creek,  and  in  1907  to  160,925  tons,  valued  at  $3,275,305. 

The  effect  of  this  improvement  has  been  to  greatly  reduce  freight 
rates,  especially  in  the  marketing  season. 

It  is  proposed  to  apply  the  available  balance,  and  the  amount  esti- 
mated as  a  profitable  expenditure,  for  the  completion  and  mainte- 
nance of  the  miprovement  in  accordance  with  the  adopted  project. 

Further  details  as  to  this  work  are  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1897,  pases  1147-1148.  Map  is  printed 
in  the  Annual  Report  of  the  Chiei  of  Engineers  for  1905,  page  1040. 

July  1,  1907,  balance  unexpended $9, 932. 20 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 270. 06 

July  1, 1908,  balance  unexpended 9, 662. 14 


July  1, 1908,  amount  covered  by  uncompleted  contracts 8, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project 9,975.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  worlds  of  improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1,  1908 («) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(6)  M(dawan  Creek. — ^This  creek  is  a  small  tidal  stream  in  the 
eastern  part  of  New  Jersey^  which  dischar^  into  l^ritan  Bay  at 
Keyport  Harbor.  It  is  navigable  up  to  the  oridge  oiihe  New  York 
and  Long  Branch  Railroad,  about  2  miles  above  its  mouth. 

In  its  natural  condition  the  mouth  was  obstructed  by  a  mud  flat, 
through  which  a  narrow  and  crooked  3-foot  channel  existed.  Above 
this  flat  there  was  a  4-foot  channel  for  a  mile  and  beyond  a  narrow 
3-foot  channel  extending  nearly  up  to  the  head  of  navigation  at 
Matawan. 

The  original  and  existing  project  for  improving  this  stream,  by 
dredging  a  4- foot  channel  100  feet  wide  from  the  mouth  to  Winkson 
Creek,  about  1  mile,  and  thence  75  feet  wide  to  the  railroad  bridge 
at  Matawan,  was  adopted  March  3,  1881.  The  cost  was  estimated  at 
$33,120.  Reference  to  report  on  examination  and  survey  is  noted  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1904,  page  141. 

The  amount  expended  to  June  30,  1908,  was  $50,917.34,  of  which 
$21,000  was  used  in  carrying  out  the  project  and  $29,917.34  for  main- 
tenance. About  two-thirds  of  the  work  proposed  under  the  project 
has  been  compjleted,  and  a  channel  has  been  dredged  the  requii^  dis- 
tance with  widths  of  50  to  100  feet,  but  this  channel  has  greatly 
deteriorated. 

During  the  fiscal  year  under  an  allotment  of  $6,000  from  the  con- 
solidated appropriation,  act  of  March  2, 1907,  a  contract  for  dredging 
for  maintenance  has  been  in  force.  Dredging  under  this  contract 
was  commenced  on  June  27, 1908,  and  was  in  progress  at  the  close  of 
the  year  at  which  time  1,258  cubic  yards  of  material  had  been  removed 
near  the  mouth  of  the  creek. 

The  maximum  draft  that  could  be  carried  June  30, 1908,  was  about 
3  feet  at  mean  low  water.    Mean  range  of  tides,  4.9  leet. 

*  See  consoUdated  money  statem^it  on  page  ITd, 
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The  commeroe  of  this  creek  is  in  brick  and  fireproofing,  fertilizer, 
farm  produce,  and  general  merchandise,  and  amounted  to  51.000  tons 
in  1899,  to  60,000  tons  in  1901,  to  61^0  tons  in  1903,  to  29,600  tons 
in  1904,  to  58.471  tons  in  1905,  valued  at  $203,955;  in  1906  to  128,181 
tons,  valued  at  $717,505,  and  in  1907  to  40,900  tons,  valued  at  $163,500. 
The  effect  of  this  improvement  has  been  to  greatly  reduce  rates  of 
freight,  especially  in  the  marketing  season. 

It  is  proposed  to  expend  the  available  balance  and  the  amount  esti- 
mated as  a  profitable  expenditure  for  completion  and  maintenance  of 
the  project- 
Further  details  as  to  this  imi)rovement  may  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1897,  page  1145.  Map  is 
printed  in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1905, 
page  1(M2. 

July  1.  1907,  balance  unexpended $5, 995. 60 

Jane  30,  1008,  amoont  expended  during  fiscal  year  fbr  mnlntenance 
of  improYement 108. 55 

July  1, 1908,  twlance  unexpended 5, 887. 05 

July  1, 1908.  outstanding  lUblllties 7e8. 79 

July  1,  1908,  balance  available 5, 118. 28 


July  1, 1908,  amount  covered  by  uncompleted  contracts 4, 245. 20 

Amount  (estimated)  required  for  completion  of  existing  project 12, 120.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  fbr  works  of  improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1, 1908 («) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(e)  Raritan  River. — ^This  river  is  a  moderate-sized  stream  flowing 
throoeh  the  central  part  of  the  State  of  New  Jersey  and  emptying 
into  Karitan  Bay  at  Perth  Amboy.  It  is  navigable' to  New  Bruns- 
wick, N.  J.,  a  distance  of  12  miles,  where  it  is  the  eastern  terminus  of 
the  Delaware  and  Raritan  Canal. 

In  its  natural  state  the  channel  to  New  Brunswick  was  obstructed 
by  several  extensive  shoals,  on  which  the  depth  was  from  6^  to  8^ 
net  at  mean  low  water. 

The  original  and  existing  project  for  improvement,  adopted  June 
18,  1878,  with  subsequent  modifications,  provided  for  a  channel  200 
feet  wide  and  10  feet  deep  from  the  mouth  to  the  Delaware  and  Kari- 
tan Canal  terminus  at  New  Brunswick,  including  a  south  channel 
between  Crab  Island  and  Kearney's  dock,  with  a  length  of  about  2^ 
miles,  width  of  100  feet,  and  depth  of  5^  feet  at  mean  low  water,  to 
be  obtained  by  dredging,  diking,  and  rock  excavation,  the  cost  1)oin^ 
estimated  at  uat  time  at  $2,093,662.  Becent  and  improved  methods 
for  doing  such  work  have  made  it  probable  that  this  estimate  will 
not  exceed  $1,035,000.  Beference  to  reports  on  surveys  with  esti- 
mates is  given  in  the  Annual  Beport  of  the  Chief  of  Engineers  for 
1907,  page  166. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ended  June 
80, 1908,  was  $729,890.80,  of  which  $659,192.32  was  used  in  carrying 
on  the  work  and  $46,666.22  for  maintaining  that  already  done;  of 

•Bee  coDsoUdated  moiiey  statement  on  pace  179. 
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this  amount  $1.16  was  derived  from  sale  of  condemned  property. 
About  two-thirds  of  the  Work  contemplated  under  the  project  has 
been  completed,  and  the  following  work  has  been  accomplished  under 
the  project :  A  channel  10  feet  deep  hks  been  made  from  the^  mouth 
to  the  Delaware  and  Raritan  Canal  terminus  at  New  Brunswick,  the 
section  through  and  below  the  reef  at  Whitehead's  dock  having  a 
width  of  200  feet  and  the  section  above  the  reef  a  width  of  100  feet. 
South  channel  has  been  dredged  to  the  projected  depth  and  width 
for  a  length  of  about  4,000  feet  Five  dikes  have  been  built  to  main- 
tain the  channels. 

Operations  during  the  fiscal  year  consisted  in  dredging  under  a 
contract  for  maintenance  which  was  in  force  at  the  beginning  of  the 
year.  Dredging  was  commenced  on  August  5,  1907,  suspended  Sep- 
tember 19,  1907,  resumed  April  9,  and  completed  on  May  15,  1908, 
and  39,607  cubic  yards  of  material  was  removed  as  follows:  At  the 
Stakes  16,580,  Middle  Ground  5,350,  and  near  New  Brunswick  17,677 
cubic  yards.  At  the  close  of  work  the  river  was  open  to  10-foot 
navigation  at  low  water. 

It  is  proposed  to  apply  the  amounts  recommended  as  a  profitable 
expenditure  to  continuing  and  maintaining  the  improvement. 

On  June  30, 1908,  the  maximum  draft  that  could  be  carried  to  the 
head  of  navigation  was  10  feet  at  mean  low  water.  Mean  range  of 
tides :  At  mouth  of  river,  5.1  feet ;  at  New  Brunswick,  5.56  feet. 

The  commerce  of  this  river  is  principally  in  coal,  ores,  refined 
copper,  lumber,  building  materials,  and  general  merchandise,  and 
amounted  in  1901  to  1,266,950  tons,  in  1902  to  1,228,791  tons,  in  1903 
to  1,020,420  tons,  in  1905  to  605,197  tons,  in  1906  to  736,666  tons, 
valued  at  $17,377,645,  and  in  1907  to  725,690  tons,  valued  at 
$32,678,472. 

It  appears  from  numerous  letters  received  that  this  improvement 
has  resulted  in  a  very  material  reduction  of  freight  rates. 

Details  as  to  this  improvement  may  be  found  in  the  Annual  Re- 
ports of  the  Chief  of  Engineers  for  1892,  pa^e  881 ;  for  1896,  page 
780;  for  1897,  page  1136,  and  further  information  is  contain^  in  the 
report  for  1900,  page  1505. 

Maps  of  the  river  are  printed  in  Annual  Eeports  of  the  Chief  of 
Engineers  for  1885,  page  760,  and  for  1905,  page  1044. 

July  1,  1907,  balance  unexpended $19,882.81 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  Improvement 18, 997.04 


July  1,  1908,  balance  unexpended 835.77 

Amount  (estimated)  required  for  completion  of  existing  project—  878,892.68 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1,  1908 (•) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(d)  South  River. — This  is  a  small  stream  in  the  central  part  of 
New  Jersey,  which  discharges  into  the  Raritan  Eiver  about  8  miles 
above  its  mouth.    Before  improvement  by  the  United  States  a  private 

*  See  consolidated  money  atatement  on  imge  179. 


BIVEB  AND  HABBOB  IMPBOVEICENTS.  176 

canal  about  three-fourths  of  a  mile  long  had  been  dredged  from  near 
Washington,  on  the  South  Siver,  to  Sayrevillc,  on  the  Raritan  River, 
which  shortened  the  sailing  course  about  2  miles. 

The  depth  in  the  canal  was  about  3.5  feet  and  in  the  river  about 
2.6  feet  as  far  as  Oldbridge,  at  the  head  of  navigation,  6.3  miles  above 
the  canal. 

The  first  project  for  this  improvement  was  adopted  March  3, 1871, 
and  provided  for  dredging  a  channel  6  feet  deep  at  mean  low  water 
up  to  the  Washington  wharves,  at  an  estimated  cost  of  $13,653.  This 
was  completed  in  1874,  at  a  cost  of  $20,000. 

The  existing  project,  adopted  June  14, 1880,  provides  for  correcting 
the  canal  outlet  and  for  obtaining,  by  dredging  and  diking,  a  channel 
100  feet  wide  and  8  feet  deep  to  Washington,  1.6  miles  above  the 
mouth;  thence  6  feet  deep  to  Bissetts,  3.7  miles  above  the  mouth; 
thence  4  feet  deep  to  Oldbridge,  6.3  miles  above  the  mouth,  at  the 
head  of  navigation.  The  cost  was  estimated  at  $194,695,  but  was 
reduced  in  1892  to  $176,695.  References  to  examinations  and  surveys 
are  contained  in  the  Annual  Reports  of  the  Chief  of  Engineers  for 
1904,  page  143,  and  for  1907,  pages  166  and  175. 

The  amount  expended  on  the  present  project  up  to  the  close  of  the 
fiscal  year  ending  June  30.  1908,  was  $115,427.72,  of  which  $89,336 
was  used  in  carrying  on  tne  work  and  $26,091.72  for  maintenance. 
About  one-half  of  the  work  contemplated  under  the  project  has  been 
completed.  Below  the  wharves  at  the  villa^  of  South  River  or 
Washington  a  channel  from  60  to  75  feet  wide  and  8  feet  deep  has 
been  dredged  and  the  projected  dikes  have  been  built.  Above  Wash- 
ington the  improvement  accomplished  is  shown  in  report  of  work  for 
fiscal  jeax. 

During  the  past  fiscal  year  the  work  done  consisted  in  dredging  for 
maintenance  and  continuing  improvement;  46,477  cubic  yards  of 
material  was  removed,  and  me  work  accomplished  consisted  in  com- 
pleting the  channel  between  the  highway  oridge  and  the  Raritan 
ttiver  railroad  bridge,  a  distance  of  2,850  feet,  and  extending  it  4,140 
feet  to  within  840  feet  of  Bissetts,  with  width  of  from  100  to  50  feet. 

The  maximum  draft  that  could  be  carried  to  South  River  or  Wash- 
ington on  June  80,  1908,  was  about  7  feet,  thence  to  within  340  feet 
mBisBrtts  6  feet  at  mean  low  water.  Mean  range  of  tides :  At  canal, 
5.84  feet:  at  Oldbridge,  4.57  feet. 

Large  bricl^ards  established  along  the  banks  of  the  river  give  it  a 
oommercial  importance  out  of  proportion  to  its  size. 

The  commerce  is  principally  in  brick,  sand,  clay,  coal,  fertilizer, 
and  general  merchandise,  and  amounted  in  1899  to  343,202  tons,  in 
1901  to  828,186  tons,  in  1902  to  387,246  tons,  in  1903  to  333,890  tons, 
in  1904  to  392,626  tons,  in  1905  to  260,204  tons,  valued  at  $1,046,208 ; 
in  1906  to  226,227  tons,  valued  at  $972,550;  and  in  1907  to  118,549 
tons,  valued  at  $477,680. 

The  improvement  has  caused  a  great  reduction  in  freight  rates, 
and  it  appears  probable  that  the  rates  will  be  further  reduced  when 
the  improvement  reaches  the  upper  stretches  of  the  river.  From 
reliable  information  received  it  appears  that  as  a  result  of  this  im- 
provement a  reduction  in  freight  rates  on  fire  brick  by  rail  to  Boston 
of  from  $3.25  to  $2  per  ton  has  been  made.  The  freight  rate  by  rail 
to  New  York  is  $1.60  per  ton ;  by  water  it  is  75  cents  per  ton. 
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It  is  proposed  to  apply  amount  estimated  as  a  profitable  expendi- 
ture and  the  available  balance  to  continuing  and  maintaining  the 
improvement  in  accordance  with  the  adopted  project. 

Details  as  to  this  improvement  may  be  found  in  the  Annual  Re- 
port of  the  Chief  of  Engineers  for  1896,  pages  784-785. 

Eeference  to  preliminary  examination  and  plan  and  estimate  of 
cost  of  improvement  of  Old  South  River,  as  contained  in  reports 
dated  January  27  and  December  6, 1906,  printed  in  House  Document 
No.  335,  Fifty-ninth  ConCTess,  second  session,  may  be  found  in 
Annual  Report  of  the  Chief  of  Engineers  for  1907,  page  175. 

Sketches  of  South  River  are  printed  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1882,  page  678;  1885,  page  764,  and  1905, 
page  1046. 

July  1,  1907,  balance  unexpended $17,754.96 

lieeeived  from  sale  of  map  during  the  year 1. 00 


June  30,  190S,  amount  expended  during  fiscal  year : 

For  works  of  improvement $11,886.00 

For  maintenance  of  improvement 5,668.05 


17,755.96 
17,004.05 


July  1,  1908,  balance  unexpended 751.91 

Amount  (estimated)  required  for  completion  of  existing  project 87,859.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1910,  for  works  of  improvement  and  for  maintenance^  in  addi- 
tion to  the  balance  unexpended  July  1,  1908 (a) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 

(e)  EUzaheth  River. — ^This  is  a  small  stream  in  the  eastern  part 
of  New  Jersey  which  discharges  into  the  Arthur  Kill  at  EUzabeth- 
l)ort.  Before  improvement  by  the  United  States  its  width  varied 
from  50  to  90  feet,  and  it  had  a  high-water  depth  of  4  feet  at  the 
head  of  navigation  at  Broad  street,  Elizabeth,  about  2}  miles  above 
its  mouth. 

The  original  and  existing  project,  approved  March  8,  1879,  con- 
sists in  dredging  a  channel  60  leet  wide  and  7  feet  deep  at  mean 
hi^h  water,  at  an  estimated  cost,  revised  in  1881,  of  $43,160. 

The  amount  expended  on  this  work  to  June  30, 1908,  was  $51,533.84, 
of  which  $27,000  was  used  for  carrying  out  the  project  and  $24,533.84 
for  maintenance.  About  two-thirds  of  the  work  contemplated  under 
this  project  has  been  completed.  A  channel  7  feet  deep  at  mean 
high  water  and  from  30  to  60  feet  wide  has  been  dredgea  from  the 
mouth  to  Bridge  street,  Elizabeth. 

Operations  during  the  fiscal  year  consisted  in  dredging  under  con- 
tract for  maintenance  of  channel  between  South  and  Summer  streets, 
Elizabeth. 

Tlie  maximum  draft  that  could  be  carried  to  Bridge  street,  Eliza- 
beth, about  one-fourth  mile  from  the  head  of  navigation  at  Broad 
street,  on  June  30, 1908,  was  about  4  feet  at  mean  high  water.  Mean 
range  of  tides:  At  mouth,  4.7  feet;  at  Bridge  street,  Elizabeth,  3.4 
feet. 

Under  existing  conditions  stated  in  the  district  (Acer's  report,  no 
further  appropriation  is  recommended. 

•  See  consoUdated  mon^  ■tatement  on  page  179i 
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The  ocHnmeroe  of  the  river  is  in  coal,  building  materials,  and  mis- 
cellaneous freights.  It  amounted  to  21,650  tons  in  1895,  to  28,865  tons 
in  1897,  to  29,495  tons  in  1901,  to  40,250  tons  in  1902,  to  37,136  tons  in 
1908,  to  86,886  tons  in  1904,  to  28,887  tons  in  1905,  valued  at  $247,717 ; 
in  1906  to  48,255  tons,  valued  at  $852,784,  and  in  1907  to  20,053  tons, 
valued  at  $87,822. 

It  appears  from  statements  received  from  shippers  that  there  has 
been  a  leduction  in  freight  rates,  probably  due  to  this  improvement. 

Beferences  to  reports  on  examinations  and  surveys  are  noted  in 
Annual  Report  of  the  Chief  of  Engineers  for  1904,  page  148. 

Details  in  reference  to  this  iinprovement  may  te  found  in  the 
Annual  Reports  of  the  Chief  of  Engineers  for  1896,  pa^e  778,  and 
1897jjMiges  1184  and  1185.  Map  is  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1905,  page  1048. 

July  1, 1907,  balance  unexpended $9, 993.  20 

Jane  80,  1908,  amoimt  expended  during  fiscal  year  for  maintenance 
of  Improyement 1,682.59 

July  1,  1908,  balance  unexpended 8,410.ei 

July  1,  1908,  outstanding  liabUltles 3,046.90 

July  1,  1908,  balance  ayailable 5, 363. 71 

July  1, 1908,  amount  covered  by  uncompleted  contracts 4, 180. 02 

Amount  (estimated)  required  for  completion  of  existing  project 16, 160. 00 

(/)  Shoal  Harbor  and  Compton  Creek. — ^This  harbor  is  on  the 
south  shore  of  Raritan  Bay,  5  miles  from  Sandy  Hook.  Compton 
Greek  is  a  narrow  stream  emptying  into  it.  The  natural  harbor  is 
inside  the  mouth  of  the  creek,  where  the  depth  is  from  3  to  6  feet  at 
mean  low  tide.  The  creek  is  navigable  for  about  1  mile  above  its 
mouth,  where  it  is  crossed  by  a  railroad  bridge  without  a  draw.  One- 
fourth  of  a  mile  above  its  mouth  it  is  crossed  by  a  highway  draw- 

The  entranoe  to  this  harbor  was  originally  obstructed  by  a  broad 
flat  shoal  on  whidi  there  was  a  depth  of  less  than  1  foot  at  mean  low 
tide,  the  distance  between  the  deep  water  in  the  creek  and  the  4- foot 
dej^  in  the  bay  bdng  about  one-naif  mile. 

The  original  and  existing  project,  adopted  September  19,  1800, 
proposes  a  channel  4  feet  deep  connecting  Compton  Creek  with  Rari- 
tan JBay,  the  width  to  be  150  feet  in  the  oay  and  75  feet  in  and  near 
the  mouth  of  (he  creek,  the  channel  through  Shoal  Harbor  to  be  pro- 
tected by  a  dike  if  necessary,  at  an  estimated  cost  of  $64,130. 

The  amount  expended  to  June  30,  1908,  was  $45,500.93,  of  which 
warn.  $17,000  was  applied  to  carrying  out  the  project  and  $28,500.03 
for  maintenance.  About  three-fifths  of  the  dredging  contemplated 
under  this  project  has  been  completed  and  a  4-foot  (liiiiiiK'l  75  fo(^t 
wide  has  been  dredged  through  Shoal  Harbor,  connecting  Earitan 
Baj  witb  Compton  Ch^eek. 

Dnring  the  fiscal  year  dredging  for  restoration  was  in  progress 
under  contract  Work  was  commenced  on  «Tuly  19  and  completed  on 
October  21, 1907.  The  amount  of  material  renioved  was  13,004  cubic 
yards,  and  the  projected  depth  restored  in  the  mouth  of  the  creek 
and  the  head  or  the  harbor  for  a  combined  length  of  2,400  feet. 
Under  ezirting  conditions,  as  stated  in  the  district  officer's  report,  no 
further  appropriation  is  recommended. 

•not— ne  1906 H 
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The  maximum  draft  that  could  be  carried  June  30,  1908,  in  the 
improved  channel  through  Shoal  Harbor  and  Compton  Creek  to 
the  drawbridge  was  4  to  5  feet  at  mean  low  water.  Mean  range  of 
tides,  4.5  feet. 

Tlie  commerce  of  this  locality  in  farm  and  fish  products,  fertilizers, 
and  general  merchandise  amounted  to  180,000  tons  in  1901,  to  48,790 
tons  m  1902,  to  65,175  tons  in  1903,  to  28,570  tons  in  1904,  to  34,340 
tons  in  1905,  valued  at  $1,198,200;  in  1906  to  84,538  tons,  valued  at 
$1,107,920,  and  in  1907  to  62,895  tons,  valued  at  $1,809,380. 

It  appears  from  statements  received  from  shippers  that  there  has 
been  a  reduction  on  coal  freights  of  40  per  cent,  on  manure  from  40 
to  50  per  cent,  and  on  fish  20  per  cent,  as  a  result  of  this  improvement, 
and  ii  the  improvement  is  not  continued  the  rates  would  be  very  much 
advanced. 

Keference  to  report  of  examination  and  survey  is  noted  in  the 
Annual  Report  of  tlie  Chief  of  Engineers  for  1907,  page  169. 

Further  details  as  to  this  improvement  may  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1897,  page  1150.  Map  is.  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  1050. 

July  1»  1907,  balance  unexpended $9,993.20 

Jiiiio  30,  1908,  amount  exi)ended  during  fiscal  year  for  maintenance 
of   improvement 8,743.56 

July  1,  1908,  balance  unexpended 1,249.64 

Amount  (estimated)  required  for  completion  of  existing  project 47,130.00 

iff)  Chcesequake  Creek. — This  is  a  small  stream  in  the  eastern  part 
of  Xew  Jersey  whicli  discharges  into  Raritan  Bay,  about  2  miles  east 
of  South  Amboy.  Before  improvement  by  the  United  States  the 
available  iiavigal)le  depth  in  the  creek  was  \\  feet  at  mean  low  water 
over  the  shoals,  the  distance  from  the  entrance  to  the  upper  limit  of 
navigation  being  3^  miles. 

riie  existing  project  was  adopted  June  14, 1880,  and  provided  for  a 
now  outlet,  5  feet  deep,  from  the  creek  into  Raritan  %ay,  at  right 
an<jrk's  to  the  shore  line  through  a  beach  which  put  across  the  mouth 
of  the  creek  from  the  right  bank,  and  which  had  forced  the  outlet 
nearly  one-half  mile  to  the  westward.  This  was  to  be  obtained  by 
dredging  and  constructing  parallel  jetties  of  stone,  200  feet  apart,  on 
each  side  of  the  dredged  channel;  the  old  outlet  was  to  be  closed  by  a 
j)ile  dike,  and  a  channel,  4  feet  deep  and  from  50  to  100  feet  wide,  was 
to  bo  dredged  from  the  mouth  to  the  head  of  navigation,  8J  miles  up 
tho  criM^k.  In  this  distance  two  dikes  were  to  be  built,  and  a  new 
cliannel  to  l>e  made  through  the  marsh  was  to  cut  off  a  bend  in  the 
creok.  Stump  Creek,  a  tributary  stream  emptying  into  the  creek  near 
its  mouth,  was  to  be  improved  by  dredging  a  channel  60  feet  wide  and 
3  foot  deep. 

The  cost  was  estimated  at  $75,279,  which  was  revised  in  1885  to 
$00,000. 

Reference  to  survey  and  estimate  are  noted  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1905,  page  152. 

The  amount  expended  on  the  present  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1908,  was  $49,352.28,  of  which  $40,000 
was  used  in  carrying  out  the  project  and  $9,352.28  in  maintenance. 
About  four-ninths  of  the  work  contemplated  under  this  project  has 
been  complet^^d,  and  the  work  accomphshed  consists  of  the  construe- 
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Hon  of  the  two  parallel  stone  jetties  at  the  mouth,  the  dred^ng  of  a 
5-foot  diannel  between  them  connecting  the  creek  with  the  5-foot 
curve  in  Raritan  Bay,  and  the  construction  of  the  pile  dike  closing 
the  old  outlet 

Operations  during  the  fiscal  year  consisted  in  dredging  under  con- 
tract for  maintenance  of  the  entrance  channel  from  Raritan  Bay  to 
the  highway  bridge.  Work  was  commenced  on  July  17  and  com- 
pleted August  21,  1907,  and  the  amount  of  material  dredged  was 
8J236  cubic  yards;  5  feet  depth  was  restored  in  the  channel. 

The  improvement  has  not  advanced  sufficiently  to  affect  freight 
rates.  It  is  proposed  to  expend  the  amount  estimated  as  a  profitable 
expenditure  in  maintenance. 

The  maximum  draft  that  could  be  carried  through  the  mouth  of 
the  creek  on  June  80,  1908,  was  about  5  feet.  Mean  range  of  tides, 
5.1  feet 

The  commerce  of  the  creek  is  principally  in  fertilizer,  sand,  brick, 
clay,  and  farm  produce,  and  amounted  in  1886  to  about  50,000  tons^ 
in  1905  to  45,500  tons,  valued  at  $146,050;  in  1906  to  83,648  tons, 
valued  at  $625,000,  and  in  1907  to  89,500  tons,  valued  at  $263,100. 

Further  details  as  to  this  improvement  may  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1886,  pa^e  763. 

Sketches  of  Cheesequake  Creek  are  printed  in  the  Annual  Reports 
of  the  Chief  of  Engineers  for  1882,  page  680,  and  in  1905,  page  1051. 

July  1,  1907,  balance  unexpended $3,090.30 

Jane  tUK  IWS,  amount  expended  during  fiscal  year  for  malntonnnce 
of  Improvement 3, 996. 30 

Amonnt  (estimated)  required  for  completion  of  existing  project 50, 000. 00 

Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1010.  for  maintenance  of  improvement (a) 

Submitted  in  compliance  with  requirements  of  snndry  civil  net  of 
June  4, 1887,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

OONSOUDATED. 

Jaly  1,  1907,  balance  unexpended $77,40«^.07 

lieoelTed  from  sale  of  nup  during  the  year 1.00 


Jane  80^  1906;  amount  expended  during  fiscal  year : 

For  works  of  Improvement $11,330.00 

For  maintenance  of  improvement 3!),  3<  »r».  95 


77,  499.  07 


50,  701.  95 


jQly  1,  1906,  balance  unexpended _._  20,797.12 

July  1,  1906^  ontatanding  llabUlttefl _.    .  3.  sir..  r»i) 

July  1, 1906^  balance  available _.  22,9si.4;i 

July  1, 1906,  amonnt  covered  by  uncomplotod  contrnds lO.  .12.".  22 

Amount  (estimated)  required  for  completion  of  existing  projtM-t ...  .v.m;,  i:;(;.  (;s 


Amoont  tbat  can  be  profitably  expended  in  fisral  year  ending  Juno  30. 
18101  for  works  of  improvement  and  for  niaintoniuioc.  In  ndilition 
to  the  balance  unexpended  July  1, 190S J5s.  o«».-.  (m> 

Snbmltled  In  compliance  with  requlronionts  of  sniulry  rivl]  act  nf 
Jaw  4#  1807,  and  of  section  7  of  the  river  and  hartior  net  of  isiM). 

(See  Appendix  O  5.) 
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North  Branch  (or  Navesink  River)  and  the  South  Branch,  and  a 
channel  called  the  main  stem,  which  unites  the  two  branches  at  their 
eastern  ends  and  extends  northwardly  to  the  outlet  at  southeast  end 
of  Sandy  Hook  Bay.  The  river  is  navigable  on  the  North  Branch  to 
Red  Bank,  8  miles  from  the  mouth,  where  it  is  crossed  by  three  bridges 
without  draws,  and  on  the  South  Branch  to  Branchport,  9  miles  from 
the  mouth;  also  to  Little  Silver,  Oceanport,  Parkers  Creek,  North 
Long  Branch,  and  Monmouth  Beach,  on  the  several  arms  of  the  South 
Branch. 

The  part  of  the  river  which  has  been  under  improvement  by  the 
United  States  consists  of  the  main  stem,  the  North  Brandi  to  Oceanic, 
5  miles  from  the  mouth,  and  the  South  Branch  to  the  vicinity  of  Sea- 
bright,  about  5^  miles  from  the  mouth.  The  bays  above  0<»anic  and 
Sea  bright  had  sufficient  water  to  acconmiodate  navigation. 

Before  any  improvement  was  begun  by  the  United  States  the  avail- 
able depth  to  Oceanic,  on  the  North  Branch,  was  8i  feet,  and  to  Sea- 
bright,  on  the  South  Branch,  it  was  2J  feet;  the  depth  in  the  main 
Ftem  was  4  feet.  For  details  see  Annual  Report  of  tne  Chief  of  En- 
gineers for  1886,  page  756. 

By  act  of  Congress  of  August  30, 1852,  $1,500  was  appropriated  for 
and  expended  upon  a  survey  to  ascertain  the  extent  of  a  break  through 
the  beach  between  the  Shrewsbury  River  and  the  ocean,  but  no  work 
of  improvement  was  begun. 

First  project:  By  act  of  Congress  of  July  11,  1870,  a  survey  of  the 
river  was  ordered.  The  report  on  this  survey  described  a  bar  across 
the  river  nearly  opposite  the  Navesink  lights  and  four  smaller  bars 
above,  and  recommended  deepening  them  by  dredging,  at  an  esti- 
mated cost  of  $14,000.  The  work  was  completed  under  appropria- 
tions amounting  to  $19,000,  made  in  1871  and  1878,  and  a  new  ^oal 
near  Lower  Rocky  Point  was  also  dredged.  The  dredged  channels 
did  not  long  maintain  the  improved  depth  (6  feet  at  low  tide). 

Existing  project,  with  modifications:  The  river  and  harbor  act  of 
1875  provided  for  a  survey  of  the  "  North  and  South  branches  of  the 
Shrewsbury  River,  New  Jersey."  The  project  provided  for  dredging 
at  Upper  and  Lower  Rocky  Point  and  a  training  dike  at  the  entrance 
to  the  North  Branch,  at  a  total  estimated  cost  of  $18,000.  TTiis  sum 
was  appropriated  by  the  river  and  harbor  act  of  1878,  but  before 
beginning  the  work  it  was  decided  to  make  a  new  and  more  detailed 
survey  of  the  river.  This  survey  was  made  in  1878,  and  the  report 
presented  a  plan  for  improving  both  branches  of  the  river  and  main 
st^m  to  obtain  a  channel  of  6  feet  depth  at  mean  low  water,  with  a 
width  of  300  feet  in  the  main  stem  and  of  150  feet  in  each  of  the 
branches,  by  dredging  and  constructing  pile  dikes  or  training  walls. 
At  this  time  the  available  depth  in  the  main  stem  was  found  to  be 
5.4  feet  at  mean  low  water,  in  the  North  Branch  3.5  feet,  and  in  the 
South  Branch,  at  the  entrance,  2.6  feet,  practically  suspending  all 
navigation  in  the  latter  channel.  The  plan  was  referred  to  a  Board 
of  Engineers,  and  with  slight  modifications  was  approved  bjr  it  Feb- 
ruary 12,  1879.  It  provided  for  the  construction  or  seven  pile  dikes 
and  for  dredging  at  seven  different  shoal  points,  at  a  total  estimated 
^•08t  of  $14:2,086.    This  project  was  adopted  March  3,  1879,  when  an 
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ftppropriation  of  $10,000  was  made  for  beginning  work.  No  essential 
modification  of  this  project  has  since  been  made.  Nine  dikes  have 
been  biult  and  the  ^oals  have  been  dredged  and  redredged  fre- 
quently in  order  to  maintain  the  proposed  depth  of  6  feet.  Owing  to 
tt&e  duuifie  in  diking  and  to  the  cost  of  dredging  being  generally 
greater  than  originally  estimated,  it  was  found  necessary  in  1881, 
1888,  and  1887  to  add  to  the  estimate  for  the  completion  of  the  whole 
work.  The  existinjg  project  for  improvement,  therefore,  is  the  proj- 
ect of  1879,  with  the  modifications  mdicated  above,  and  proposes  to 
secure  a  channel  of  6  feet  depth  at  mean  low  water,  with  width  of 
800  feet  up  to  the  junction  of  the  North  and  South  branches  and 
with  a  wiclth  of  160  feet  in  those  branches,  by  means  of  dredging  and 
diking,  at  an  estimated  cost  (including  appropriation  of  1878  applied 
to  this,  project)  of  $234,062. 

The  sum  expended  under  the  existing  project  to  the  close  of  the 
fiscal  year  endmg  June  30, 1908,  was  $344,068.54,  of  which  $195,393.9o 
was  TOT  carrying  out  the  project,  $143,674.59  for  maintenance,  and 
$5^000  for  the  survey  made  m  1903.  The  project  is  completed,  dredg- 
ing, and  dike  repairs  beine  required  for  maintenance  of  channels. 
Operations  during  the  fiscal  year  consisted  in  dredging  for  mainte- 


The  TnaTimiiin  draft  that  could  be  carried  June  30,  1908,  through- 
out the  limits  of  the  improvement  was  6  feet  at  mean  low  water  in 
^hftfinftla  not  less  than  50  feet  in  width.  Mean  range  of  tides :  Outer 
bar,  5  feet;  Highlands  bridge,  3  feet;  Seabright  bridge,  1.3  feet. 

The  commerce  of  this  river,  mainly  in  coal,  farm  products,  fer- 
tiliser, and  general  merchandise,  amounted  in  1889  to  906,000  tons; 
in  1902  to  667,000  tons;  in  1903  to  761,000  tons;  in  1904  to  780,290 
tons;  in  1905  to  1,768,500  tons,  valued  at  $8,215,000;  in  1906  to 
1,668^500  tons,  valued  at  $7,235,000,  and  in  1907  to  1,718,125  tons, 
valued  at  ^,629,760.  The  passenger  traffic  is  important,  the  number 
of  people  carried  by  the  Patten  Line,  South  Branch,  in  1902  being 
264,685;  in  1908.  277,267;  in  1904,  266,157,  and  in  1905,  310,367. 

It  is  proposea  to  apply  the  amount  recommended  as  a  profitable 
expenditure  to  maintenance  of  the  improvement  in  accordance  with 
the  project 

It  appears  from  reports  received  from  the  Merchants  Steamboat 
Company,  and  the  New  York  and  Long  Branch  Steamboat  Company, 
that  freight  rates  have  been  lowered,  and  maintained,  as  results  of 
.  the  improvement  by  the  United  States ;  also  that  the  commerce  has 
increased,  and  that  the  improvement  tends  to  keep  the  freight  rates 
down. 

Farther  details  in  reference  to  this  work  may  be  found  in  the 
Atiniial  Reports  of  the  Chief  of  Engineers  for  1896,  page  797,  and 
190Q,  page  186. 

Report  upon  survey  of  1852  was  made  in  October,  1853,  and  refer- 
enoea  to  further  examinations  and  surveys  may  be  found  in  the 
Atiniial  Report  of  the  Ctiiet  of  Engineers  for  lOOl,  pages  145-146. 

Sketches  of  Shrewsbury  River  are  printed  in  the  Annual  Reports  of 
the  Chief  of  Enj^eers  for  1879,  1881,  1882,  1887,  1890,  1891,  1892, 
and  1888,  and  maps  of  the  whole  river  are  printed  in  House  Docu- 
ment Ifa  128,  FifW-ei^th  Congress,  second  session,  and  in  Annual 
Bcpoit  of  the  CShiex  of  Engineers  for  1895,  page  1054. 
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July  1, 1907,  balance  unexpended $22,981.45 

Keoeived  from  sale  of  map  during  the  year 1. 25 

22, 982. 70 
June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 8, 049. 99 


July  1, 1908,  balance  unexpended 14, 932. 71 

July  1,  1908,  outstanding  liabilities 2, 202. 68 


July  1, 1908,  balance  available 12, 780. 03 


July  1, 1908,  amount  covered  by  uncompleted  contracts 10, 198. 72 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 2Q,  000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  G  6.) 

7.  Manasquan  River ^  New  Jersey. — ^This  is  a  small  stream  in  the 
oa stern  part  of  New  Jersey  which  empties  into  the  Atlantic  Ocean 
about  26  miles  south  of  Sandy  Hook;  in  its  natural  condition  the 
low-water  depth  for  several  miles  above  the  mouth  varied  from  4  to  G 
feet.  The  outlet,  however,  was  obstructed  by  a  shifting  sand  bar,  on 
\vhich  the  depth  did  not  exceed  1^  feet.  After  severe  storms  this 
outlet  was  sometimes  entirely  closed,  remaining  so  until  sufficient 
fresh  water  had  accumulated  in  the  river  above  to  force  an  outlet  into 
the  ocean. 

A  project  for  its  improvement,  adopted  by  the  river  and  harbor 
act  of  March  3,  1879,  based  on  examination  and  survey  as  printed  in 
Annual  Report  of  the  Chief  of  Engineers  for  1879,  j^ages  463-466, 
contemplated  obtaining  a  permanent  outlet  for  the  river  neatly  at 
ri<::ht  angles  to  the  shore,  with  a  depth  of  6  feet  at  mean  low  water; 
also  dredging  a  channel  in  the  lower  river  to  the  same  depth.  The 
estimated  cost  was  $52,120.  Work  was  suspended  in  1883,  after 
three  appropriations,  amounting  to  $39,000,  had  been  expended  on 
the  improvement  in  the  construction  of  two  training  dikes  1,515  and 
475  feet  long,  respectively. 

The  existing  project,  approved  March  3,  1899,  with  subsequent 
modifications,  which  is  a  modification  of  the  original  project,  contem- 
plates obtaining  an  outlet  6  feet  deep  for  the  river,  and  also  in  deep- 
ening the  channel  just  above  the  mouth  to  the  same  depth,  at  an 
additional  cost  of  $18,300  over  the  amount  expended  and  on  hand, 
making  the  total  estimated  cost  of  the  improvement  $59,300,  to  which 
should  be  added  $1,075  expended  for  maintenance.  References  to  ex- 
aminations and  surveys  are  noted  in  the  Annual  Beport  of  the  Chief 
of  Engineers  for  1904,  page  147. 

The  amount  expended  to  June  30,  1908,  was  $41,038.08,  of  which 
$39,000  was  used  for  carrying  out  the  project  and  $2,038.08  for  main- 
tenance. 

This  improvement,  under  present  project,  is  about  half  completed. 

During  the  past  fiscal  year  no  work  was  done  on  this  improve- 
ment. 

No  further  appropriation  is  recommended  at  this  time,  for  reasons 
stated  in  the  district  officer's  report 
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The  maximum  draft  that  could  be  carried  June  30, 1908,  was  about 
2  feet  at  mean  low  water.    Mean  range  of  tides,  2.4  feet. 

The  commerce  of  the  inlet  amounts  to  practically  nothing.  The 
river  is  used  principally  by  sma31  fishing  craft;  also  by  pleasure 
boats  during  the  summer  season. 

The  improvement  has  not  advanced  to  a  condition  which  would 
affect  the  rates  of  freight.  It  is  stated  that  there  will  be  a  reduction 
when  the  entrance  is  made  navigable. 

It  is  proposed  to  apply  the  available  balance  to  the  maintenance  of 
the  improvement. 

Detailed  descriptions  of  this  improvement  and  histories  of  the 
work  and  maps  are  printed  in  the  Annual  Reports  of  the  Chief  of 
Engineers  for  1880,  Part  1,  pages  547-556;  1882,  Part  1,  page  701; 
1898,  page  1070,  and  1905,  page  1056. 

Julj  1, 1907,  balance  unexpended $4, 976. 64 

June  90,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  Improyement 14. 72 

July  1,  1908^  balance  unexpended 4,061.92 

Amoont  (estimated)  required  for  completion  of  existing  project 14, 375. 00 

(See  Appendix  G  7.) 

8.  Remomna  sunken  vessels  or  craft  obstructing  or  endangering 
nav^o/iem.— fa)  Wreck  of  wooden  hulk  in  Raritan  Bay,  near  Loi^l- 
lard.  If.  J. — ^Tnis  wreck  was  reported  in  July,  1906,  and  was  found  to 
be  a  sunken  hulk,  just  awash  at  low  tide  and  a  menace  to  navigation. 
The  wredk  was  partially  blown  to  pieces,  but  not  wholly  removed,  the 
complete  removal  not  navin^  been  required.  Settlement  with  Jesse 
A.  Gray,  who  had  charge  of  the  work  of  removal,  was  made  on  the 
basis  of  fair  value  for  the  work  actually  done.  The  total  amount 
expended  was  $597.77. 

(6)  Wreck  of  canci  hoot  Thomas  Walker  in  the  Raiitan  River,  New 
Jersey. — ^This  wreck  was  sunk  in  the  Raritan  River  at  the  dock  of  the 
Bloomfield  Clay  Company.  The  removal  under  contract  was  com- 
pleted on  December  24, 1907,  at  a  cost  of  $900. 

{e)  Wreck  of  schooner  Crystal  in  Kill  van  Kvll,  of  Coih^tahle 
PoviU,  N.  J. — ^This  wreck  was  first  reported  in  Xovember,  1907,  and 
was  found  sank  off  pier  5  of  the  Standard  Oil  Company,  Constable 
Point,  N.  J.  The  removal,  under  emergency,  was  completed  on 
December  8, 1907,  at  a  cost  of  $179. 

(See  Appendix  G  8.) 

EXAMIKATIONB  MADE  IN  COMPLIANCE  WITH  RIVER  AND  HARIU)R  ACT 
APPROVED  MARCH  2,  1907. 

BeportB  on  preliminary  examinations  required  by  the  rivcT  and 
harbor  act  of  March  2,  1907,  of  the  following  localities  within  this 
district  were  duly  submitted  by  the  district  officer.  They  w(T(»  re- 
viewed by  the  Board  of  Engineers  for  Rivers  and  IIarlK)rs,  pursuant 
to  law,  and  were  transmitted  to  Congress,  and  printed  in  documents 
as  indicated: 
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1.  PreUmmary  exammoHon  of  Bahway  River,  New  Jeney, — ^Re- 
port dated  August  20,  1907,  is  printed  in  House  Document  No.  850, 
Sixtieth  Congress,  first  session.  The  locality  is  not  considered  worthy 
of  improvement  by  the  General  Government. 

j^.  Preliminary  examination  of  Arthur  KM,  wegtefly  aide  of  Buck- 
wheat Island,  New  Jersey,  toith  a  view  to  deepening  the  ehannel. — 
Report  dated  July  18,  190y,  is  printed  in  House  Document  No.  588, 
Sixtieth  Congress,  first  session.  The  locality  is  not  considered  worthy 
of  improvement  by  the  United  States. 

IMPROVEBiBNT  OF  RIVBRS  AND  HARBORS  IN  THB  FHILADBLPHIA, 
PBNNSYLYANIA,  DISTRICT. 

This  district  was  in  the  charge  of  Maj.  J.  C.  Sanford,  GorpB  of 
Engineers,  to  May  5, 1908,  and  in  the  temporary  charge  of  Maj.  Mier- 
bert  Deakyne,  Corps  of  Engineers,  since  that  date.  Diviaicin  engi- 
neer, Col.  D.  W.  Lockwood,  Corps  of  Eumneers. 

1.  Delaware  Eiver,  New  Jersey  and  Pennsylvania^^Treabimj  the 
head  of  natural  and  actual  navigation  of  the  Delaware  Biver,  is  about 
30  miles  above  the  upper  end  of  the  port  of  Philadelpbia.  In  its 
original  condition  this  stretch  of  river  was  obstructed  bv  several 
shoals.  Between  Bordentown  and  Trenton,  a  distance  of  about  5 
miles,  a  narrow  and  circuitous  channel'  existed  which  carried  only 
from  3  to  6  feet  at  mean  low  water.  At  Kinkora  bar,  about  9  mileB 
below  Trenton,  there  was  a  shoal  carrying  7|  feet,  and  at  Fivemile 
bar,  opposite  the  upper  part  of  Philadelphia,  a  shoal  crosBed  the 
Pennsylvania  channel,  carrving  onlv  8  to  4  feet  at  mean  low  water. 
There  was,  however,  a  depth  of  18  feet  past  Fivemile  bar  in  the  New 
Jersey  channel  soutn  of  I^etty  Island. 

Below  Philadelphia  the  river  in  its  original  condition  prooonted 
obstructions  at  Mifflin  bar  which  reduced  the  depth  at  mean  low  water 
to  17  feet,  at  Schooner  ledge  and  Cherry  Island  flats  to  18  feet,  at 
Bulkhead  shoal  and  Baker  mosl  to  about  20  feet,  and  at  Duck  Greek 
flats  to  about  20  feet  The  lower  end  of  Duck  Creek  flats  is  56  mileB 
below  Philadelphia. 

In  that  part  of  the  Delaware  River  between  Trenton,  N.  J.,  and 
Bridesburg,  Pa.,  efforts  in  the  past  have  been  directed  toward  rdieiv- 
ing  commerce  from  the  obstructions  which  exist  in  the  upp^  9  miles 
of  the  river  and  toward  deepening  the  channels  across  I^rriwig  and 
Kinkora  bars. 

Previous  to  1885  the  efforts  to  improve  the  river  between  Fliiladel- 
phia  and  the  bay  were  confined  to  dredging,  except  at  Schooner  ledge, 
where  solid  rock  was  removed.  The  work  was  done  under  appropna- 
tions  for  special  localities,  and  also  under  general  appropriraona  lor 
the  Delaware  River  below  Bridesburg. 

A  Board  of  Engineers,  convened  by  direction  of  the  Seeretaiy  of 
War  for  the  purpose  of  considering  the  subject  of  the  permanent 
improvement  of  Delaware  Biver  and  Bay,  recommended,  in  a  fyroject 
dated  January  28, 1885,  and  adopted  in  that  year^  the  lormatioia  of 
a  ship  channel  from  a  point  opposite  Philadelplua  and  about  mid- 

'^ least 

Hie 
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formation  of  such  a  channel  was  to  be  obtained,  except  at  Schooner 
ledge,  where  rock  would  have  to  be  removed,  by  regulating  the  tidal 
flow  by  means  of  dikes,  with  recourse  to  dredging  where  necessary, 
as  an  aid  to  such  contracting  and  regulating  works.  The  estimated 
cost  of  obtaining  a  channel  of  the  above  dimensions  was  about 
$2,425,000,  which  covered  the  estimated  cost  of  the  permanent  im- 
provement of  the  Delaware  River  between  the  upper  part  of  Phila- 
delphia and  deep  water  in  the  bay.  The  annual  cost  of  maintenance 
was  estimated  at  10  i>er  cent  of  the  original  cost  for  dredging  and 
1  per  cent  of  the  original  cost  for  dikes.  This  estimate  of  cost  did 
not  include  the  improvement  of  Philadelphia  Harbor,  which  was  a 
separate  project 

with  appropriations  aggre^tinjg  $3,935,000  there  was  completed 
between  1888  and  1898  a  proiect  for  improving  the  harbor  between 
Philadelphia,  Pa.,  and  Camden,  N.  J.,  which  provided  a  channel 
depth  oi  26  feet  at  mean  low  water  from  Christian  street,  Philadel- 
phia (Kaighn  Point,  N.  J.),  up  to  the  Pennsylvania  Railroad  bridge 
at  Fishers  Point,  N.  J.  In  1906  an  allotment  of  $10,000  was  made 
for  redredging  moal  places  within  the  limits  of  this  improvement, 
from  the  emergency  appropriation  contained  in  the  river  and  harbor 
act  approved  Marcn  3,  1905.  Final  report  on  the  completion  of  this 
project  is  printed  in  the  Annual  Report  of  the  Chief  of  P^ngineers  for 
1899,  pape  1880,  and  an  account  of  the  work  done  under  the  emer- 
gency allotment  in  the  Report  for  1907,  page  1100. 

In  tibe  river  and  harbor  act  approved  March  3,  1899,  Congress 
adopted  a  new  project  for  the  improvement  of  the  river,  providing 
for  the  formation  of  a  channel  600  feet  wide  and  30  feet  deep  from 
Christian  street,  Philadelphia,  to  deep  water  in  Delaware  Bay,  at  an 
estimated  cost  of  $5,810,000.  This  project  superseded  the  project  of 
1885,  At  the  time  of  adoption  of  tne  new  project  the  26-foot  chan- 
nel, with  widths  varying  from  200  to  600  feet,  had  been  formed  from 
the  upper  part  of  Pniladelphia  Harbor  to  the  bay,  except  at  the  fol- 
lowinff-named  localities :  Tinicum  Island  shoal,  depth  from  23.0  feet 
to  26  feet  over  a  distance  of  about  4500  feet;  above  Schooner  ledge, 
depth  from  24  feet  to  26  feet  over  a  distance  of  about  4,800  feet; 
frran  below  Marcushook  to  Bellevue,  deptli  from  23  to  26  foot  over  a 
difltanoe  of  about  18,500  feet  These  distances  are  measured  on  the 
ranfle  lines.  The  distances  measured  between  the  26-foot  curves  on 
the  lines  of  deepest  water  were  much  shorter. 

Pint  of  the  26-foot  channel  above  Marcushook,  Pa.,  was  dred^d 
by  the  dty  of  Philadelphia  under  the  supervision  of  this  ofTioe,  with 
m<mey  appropriated  by  the  city  of  Philauelphia. 

At  the  same  time  there  was  between  Trenton  and  Philadelphia  a 
diannel  6  feet  deep  at  mean  low  water  through  Perriwig  bur,  a  depth 
of  7  feet  in  tiie  eai^m  channel  at  Bordentown,  a  channel  Sh  feet  deep 
throng  Kii^ora  bar,  and  a  channel  26  feet  deep  over  the  whole 
width  through  Fivemile  bar. 

Tbe  total  amount  expended  on  the  26-foot  project  since  its  adop- 
tioOf  in  1885,  was  $1,582,688.81,  of  which  about  $200,000  is  estimated 
to  have  been  applied  to  maintenance.  In  addition  to  this  expenditure 
the  following  sums  were  expended  since  the  adoption  of  the  2()-f(>ot 
diannel,  in  1885,  on  special  localities  on  the  river  under  appropria- 
tkoe  miide  for  tne  purpose: 
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Channel  across  Smiths  Island  bar,  between  Phlladelpliia,  Pa.,  and 

Camden,  N.  J $30, 000. 00 

Between  the  upper  part  of  Philadelphia,  Pa.,  and  Trenton,  N.  J 37, 500. 00 

Rebuilding  and  enlarging  dike  at  junction  of  Schuylkill  and  Dela- 
ware rivers 3,000. 00 

Uemoving  rock  ledge  opposite  Petty  Island 69,463.26 

Expenses  of  Board  of  Engineer  officers  on  project  for  channel  80 
feet  deep  and  600  feet  wide 7,000.00 

Total 146, 963. 26 

The  entire  amount  expended  on  the  improvement  of  the  Delaware 
River  from  1836  to  June  30,  1908,  under  appropriations  for  special 
localities  and  the  general  river  ijnprovement,  not  including  Phila- 
delphia Harbor,  was  $8,582,955.29,  of  which  $174,115.75  was  expended 
on  the  part  of  the  river  between  Trenton  and  Philadelphia  and 
$8,710.17  for  maintenance. 

Work  under  the  existing  project  below  Christian  street  was  com- 
menced under  an  appropriation  of  $300,000  contained  in  the  river 
and  harbor  act  of  March  3,  1899,  and  has  been  prosecuted  under  this 
and  subsequent  acts.  Under  the  provisions  of  this  act  $69,463.26  was 
applied  to  the  improvement  of  the  river  between  Trenton  and  Chris- 
tian street,  $7,000  to  the  expenses  of  the  Board  of  Engineer  officers 
on  project  for  a  30-foot  channel,  and  the  balance,  $223,536.74,  under 
the  existing  project. 

The  river  and  harbor  act  approved  March  2, 1907,  appropriated  the 
i-uin  of  $895,000  for  completing  this  improvement  ana  authorized  the 
letting  of  contracts  to  the  extent  of  $500,000  additional  for  main- 
tenance of  the  dredged  channel,  this  amount  to  be  available,  however, 
for  use  in  completion  of  the  project.  Of  this  appropriation  the  sum 
of  $40,000  is  to  be  applied  to  maintenance  of  the  dredged  waterway 
in  Philadelphia  Harbor  above  Christian  street,  Philadelphia.  Of  the 
sum  of  $500,000  authorized  by  the  river  and  harbor  act  of  March  2, 
1007,  $375,000  was  appropriated  in  the  sundry  civil  act  approved 
May  27,  1908,  leaving  $125,000  yet  to  be  appropriated  under  the 
authorization. 

Up  to  the  close  of  the  fiscal  year  ending  June  30,  1908,  the  sum  of 
$5,551,303.22  was  expended  on  the  work  of  the  existing  project  in 
surveys,  in  dredging  at  Duck  Creek  flats,  Baker  shoal,  balem  Cove 
Hats,  Deep  Water  Point,  Cherry  Island  flats,  Schooner  ledge  rock 
area,  Tinicum  and  Mifflin  bar  shoals,  and  in  the  construction  of  bulk- 
heads for  the  reception  of  dredged  material  and  to  act  as  training 
walls  to  direct  the  currents. 

At  Baker  shoal  the  work  of  bulkhead  construction  has  resulted  in 
the  completion  of  30,627  linear  feet  of  structure.  At  Cherry  Island 
Hats  the  work  of  bulkhead  construction  has  resulted  in  the  completion 
of  4,535  linear  feet  of  structure.  The  work  of  dredging  under  the  30- 
foot  project  resulted  in  the  formation  of  a  channel  30  feet  deep  at 
moan  low  water,  about  20,500  feet  long,  and  with  an  average  width  of 
(*)00  feet  through  the  upper  part  of  Baker  shoal ;  a  channel  of  the  same 
depth,  with  length  of  43,000  feet,  and  600  feet  in  width  through  Duck 
Creek  flats  shoal ;  a  channel  of  the  same  depth  and  600  feet  in  width 
for  a  distance  of  12,500  feet  through  Salem  Cove  flats  shoal ;  a  chan- 
nel of  the  same  depth  and  600  feet  in  width  for  a  distance  of  25,500 
feet  through  Cherry  Island  flats  shoal;  a  chaimel  of  the  same  depth 
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and  yaryinff  in  width  from  280  to  COO  feet  in  section  3,  subsections  A 
and  B,  and  section  5,  subsections  A  and  B,  to  the  south  line  of 
Pennsylvania. 

The  work  of  rock  removal  at  Schooner  ledge  is  now  about  90  per 
cent  completed. 

The  greatest  draft  of  water  that  could  be  carried  at  mean  low  water 
on  June  80,  1908,  over  the  shoalest  part  of  the  river  below  Philadel- 

Ehia,  was  about  22.8  feet  on  center  line  of  channel  on  List  on  light- 
ouse  range,  below  Listons  Point,  Delaware.  The  material  in  the 
channel  at  this  locality  is  very  soft  mud. 

It  is  proposed  to  apply  the  available  and  authorized  funds  to  com- 
pletion of  the  i)ro]ect  and  maintenance  of  the  dredged  channel.  This 
will  include  widening  of  the  channel  beyond  GOO  feet  at  the  bends 
below  Philadelphia,  as  well  as  dredging  in  subsections  3  A,  3  B,  5  A, 
and  5  B  to  obtain  the  project  width,  completion  of  rock  removal  at 
Schooner  ledge^  and  surveys,  engineering  and  office  expenses  under 
the  general  project,  the  work  to  be  done  by  contract  or  by  hired  labor 
and  Government  plant,  as  may  be  to  the  "best  interests  of  the  United 
States. 

The  additional  funds  asked  for  will  be  applied  to  maintenance  of 
the  channel  from  Delaware  Bay  to  the  uppei*  limits  of  the  harbor  of 
Philadelphia  at  the  railroad  bridge  near  Fishers  Point. 

In  1906  the  State  of  Pennsylvania  and  the  city  of  Philadelphia  ap- 
propriated sums  aggregating  $750,000  to  be  expended  in  accordance 
with  the  general  project  on  that  part  of  the  river  between  the  south 
line  of  Pennsylvania  and  the  city  of  Philadelphia.  This  money  is  to 
be  expended  by  the  citjr  of  Philadelphia,  and  the  work  to  be  clone  is 
to  be  under  the  supervision  of  the  United  States  engineer  officer  in 
charge  of  &e  improvement. 

Under  date  of  July  27,  1906,  the  United  States  entered  into  an 
agreement  with  the  city  of  Philadelphia  whereby  Government  plant 
should  be  placed  on  the  work  in  sections  7  and  8  and  operated  under 
the  direction  of  this  office;  all  cost  of  the  work  to  he  paid  by  the  city 
of  Philadelphia.  The  city  further  entered  into  a  contract  with  the 
American  iJredging  Company,  under  date  of  October  27,  1900,  for 
the  dredginff  of  the  entire  channel  to  full  width  and  depth  in  sec- 
tions 6  A,  6  B,  and  9  for  a  lump  sum  in  eacli  case. 

Work  under  the  above  agreement  with  Government  plant  in  sec- 
tions 7  and  8  has  resulted  in  a  channel  through  Tinicum  Island  Hats 
80  feet  deep  and  from  400  to  600  feet  in  width,  and  a  channel  through 
Mifflin  Bar  shoal  SO  feet  deep  and  COO  feet  wide. 

The  contract  dredeing  has  resulted  in  a  channel  30  feet  deep  and 
600  feet  wide  through  section  6,  subsections  A  and  h,  and  tiirough 
section  9,  to  CShristian  street,  Philadelphia. 

For  1890  the  total  foreign  freight  movement  of  the  Delaware  River 
was  estimated  at  2,923,994  tons  and  the  total  domestic  freight  move- 
ment at  8,483^6  tons;  total,  11,356,270  tons.  For  1907  the  total  for- 
eign freight  movement  was  estimated  at  5,857.23()  tons  and  the  total 
dcmieetic  freight  movement  at  21,420,293  tons;  total,  27,283,529  tons. 

The  deepening  of  the  channel  below  Philadelphia  incr(»nst»s  tlu^ 
nnmber  of  deej)-draft  vessels  tradinp  with  forei«rn  ports.  The  eslah- 
lisfament  of  existing  lines  has  resulted  in  lower  import  and  e.\p(irt 
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rates.  The  maintenance  of  a  deep  channel  from  Philadelphia  to  the 
sea  also  affects  the  rates  at  other  ports  by  keeping  up  the  competition 
between  them  and  this  port.  No  exact  figures  can  be  given  which  will 
show  the  amount  that  freight  rates  have  been  lowered  by  the  im- 
provement 

COMMERCIAL  BTATISTIC8. 

The  following  statement  concerning  the  foreign  commerce  of  the  Delaware 
River  for  the  years  ending  December  31, 1906  and  1907,  is  compiled  from  the  re- 
ports of  the  Board  of  Trade  of  the  city  of  Philadelphia : 


Articles. 


1908. 


1907. 


Drugs  and  chemicals 

Hemp,  jute,  flax,  and  their  fabrics . 

Iron,  manuiactured 

Iron  ore 

Sugar 

Miscellaneous 


Torn, 

218,206 
81,296 
68,888 

877,241 
256.067 
787,806 


Total .>• 1,782,986 


Coal 

Grain  and  flour 

Petroleum  and  products. 
Mistiellaneous 


Total. 


642,249 

848.019 

1,209,642 

1,606,066 


8,800,996 


Tom. 
144,717 
86,267 
81,896 
600,596 
200.870 
787,182 


l,800p620 


980,699 

661,018 

1,124,673 

1,420,481 


4,066,716 


The  following  statement  concerning  the  domestic  and  coastwise  commerce  of 
the  Delaware  River  for  the  years  ending  December  31,  1906  and  1907,  has  been 
compiled  from  returns  made  by  shippers,  consignees,  and  carriers: 


Articles. 

1906. 

1907. 

Tons. 

Value. 

Tona. 

Vmloe. 

ARRIVALS. 

Chem  icals 

164.818 

617,089 

857,718 

2,052,441 

4,656,566 

•8,794,174 

2,236,895 

18,652,528 

1,838,378 

670,781,019 

812,660 

716,496 

961,847 

2,346,896 

4.827,687 

14.826,498 
2,6^^793 

1,288,131 
TSl!  2401860 

Coal 

Lumber 

Sand 

Miscellaneous 

Total 

8,848,627 

691,802,989 

9.162,886 

800,482,186 

DEPARTURES. 

Chemicals 

79,644 

7,780,548 

110,931 

76,239 
4.281,183 

2,191,711 

27,206,621 

2,885,920 

2,549.832 

686,069,296 

119,886 
7,8n;482 

114,786 

20,096 

4.182,809 

1,844,170 

2,808,720 

486,198 

698,844.187 

Coal 

Fertilizers 

Iron,  manufactured 

Miscellaneous 

Total 

12,228.490 

620,328.382 

12.268,968 

609,242.087 
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JdIj  1,  1907,  balance  nnexpeaded •$1,033,273.82 

June  90,  1906,  credited  to  appropriation  during  fiscal  year: 
Sales  of  Uneprlnt^  $21.00;  account  services  U.  S.  dredge 
Urtawra  In  New  York  Harbor,  $9,716.05:  property  trans- 
iierred  to  appropriation  for  improving  harbor  at  Key  West, 

Fla.,  $20.82 9. 75S.  66 

Amoont  appropriated  by  anndry  ciril  act  approved  May  27, 

1906 375, 000. 00 

•1,418,032.48 
June  90,  1906,  amonnt  expended  during  fiscal  year 

for  works  of  improyement $617,516.28 

To  be  restored  to  appropriation  on  account  of  pay- 
ments made  for  Quartermaster's  Department, 
$2,001.06;   Isthmian  Canal  Commission,  $192.61-        2,793.69 

614.  752. 59 


Jnly  1,  10OSk  balance  unexpended •803,279.89 

Jiriy  1,  1906,  oatstanding  liabilities •131,001. 60 

Julj  %  1908,  balance  avaiiable 672. 27S.  29 


July  If  1906,  amonnt  covered  by  uncompleted  contracts 198,819.54 

Amount  (estimated)  required  for  completion  of  existing  project.         125, 000. 00 


that  can  be  profitably  expended  in  fiscal  year  ending 
June  80,  1910^  for  maintenance  of  improv«nent  in  addition 

to  tiie  balance  unexpended  July  1,  1908 *  390, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act 
of  June  4,  1897,  and  of  section  7  of  the  river  and  harbor 
act  of  1880. 

(See  Appendix  H  1.) 

g.  Perriwiff  bar^  Delaware  River. — ^The  project  for  this  improve- 
ment was  adopted  March  2,  1907,  and  provides  for  dredging  a  chan- 
nel 7  feet  deep  at  mean  low  water  with  a  bottom  width  of  200  fi'ot, 
in  three  straight  stretches  through  Perriwig  bar,  between  Trenton 
and  Bordentowny  at  estimated  cost  of  $50,000.  This  sum  was  appro- 
priated in  the  river  and  harbor  act  of  March  2,  1907,  for  completing 
the  improvement 

The  plan  of  proposed  improvement  is  printed  in  House  Document 
Na  852,  Fifty-ninth  Congress,  first  session. 

Dormg  the  fiscal  year  ending  June  30,  1907,  the  sum  of  $530.!>() 
was  expended  in  a  survey  of  the  locality  and  other  preliminary  work 
with  the  view  to  a  contract  for  the  work  to  be  done. 

During  the  past  fiscal  year  the  sum  of  $48,829.37  was  expended  in 
dredging  a  channel  under  the  project.  The  work  has  resulted  in  the 
fwmation  of  a  channel  through  the  bar  7  feet  deep  at  monn  low 
water,  about  6,000  feet  long  and  with  a  bottom  width  of  200  foot. 

Hub  improvement  has  enabled  the  steamship  companies  to  i*on- 
tinne  their  service  and  maintain  the  present  low  freight  rates  1h'- 
tween  Philadelphia  and  Trenton.  Otherwise  these  steamers  would 
necessarily  have  been  withdrawn  and  the  only  miuins  of  conimuiiica- 

*ms  amonnt  includes  a  balance  of  ^1«^>.67  roinnluln^  from  an  allotniont  of 
(lOgOOO  tor  Pblladdphia  Harbor,  from  the  emer^oiicy  npproprintioii  ni:i<io  hi 
the  river  and  barbor  act  of  March  3,  1905. 

*M  this  amoont  $12B,000  is  for  oontluiifn;;-contrnct  work  niithoriztMl  b.v  the 
river  and  harbor  act  of  March  2.  1007,  and  $2(^'>.000  for  work  of  malnteiuiiu-e, 
Ineliidliiff  Pblladelphia  Harbor  above  Cbristiuu  strceL 
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tion  between  the  two  cities  would  have  been  by  railroad,  on  which 
the  freight  rates  are  much  higher  than  by  water. 

July  1,  1907,  balance  unexpended $49,469.71 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 

improvement 48, 829. 37 

July  1,  1908,  balance  unexpended 040.34 

July  1,  1908.  outstanding  liabilities 168.33 

July  1,  1908,  balance  available 472.01 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30.  1910,  for  maintenance  of  improvement  in  addition  to  the 
balance  unexpended  July  1,  1908 *     1,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  H  2.) 

3.  Bordentown  har^  Delaware  River. — Under  date  of  April  20, 
1008,  an  allotment  of  $500  was  made  by  the  Secretary  of  War  from 
the' emergency  appropriation  of  $300,000,  carried  by  the  river  and 
harbor  act  approved  March  2,  1907,  for  a  survey  to  determine  the 
work  necessary  to  restore  the  channel  for  navigation. 

An  additional  allotment  of  $9,500  was  made  from  the  same  appro- 
priation under  date  of  June  8,  1908,  for  dredging  under  the  project. 

The  project  provides  for  a  channel  7  feet  deep  at  mean  low  water, 
with  a  bottom  width  of  200  feet,  or  as  near  that  width  as  the  funds 
will  permit,  in  two  straight  reaches  through  Bordentown  bar. 

During  the  past  fiscal  year  the  sum  of  $256.09  was  expended  in  a 
survey  of  the  locality,  and  dredging  under  an  emergency  contract  was 
be^un.  About  60  per  cent  of  tne  work  was  completed  at  the  end  of 
the  year. 

Amounts  allotted  from  appropriation  for  emergencies  in  river  and 
harbor  works,  act  of  March  2,  1907 : 

AprU  20,  1908,  for  survey $600.00 

June  8,  1908,  for  restoration  of  channel 0,500.00 


10, 000. 00 
Juno  30,  1908,  amount  expended  during  fiscal  year  for  survey  work—        266. 09 


Jnlv  1,  1008.  balance  unexpended 9,748.91 

July  1,  1008,  outstanding  liabilities 286.63 


July  1,  1008,  balance  available 9, 46a  38 

July  1,  1908,  amount  covered  by  uncompleted  contracts 9,000.00 

(See  Appendix  H  3.) 

^.  Ice  harhor  at  Marcushooh^  Pa. — ^In  1785  the  Commonwealth  of 
Pennsylvania  built  two  wharves  upon  crib  piers  at  Marcushook  for 
the  convenience  of  commerce.  In  1829  an  appropriation  was  made 
by  Congress  for  repairing  the  piers  and  improving  the  harbor. 

In  18G6  a  project  was  adopted  for  a  harbor  in  Delaware  River  to 
protect  vessels  against  moving  ice.  The  old  work  at  Marcushook 
was  utilized  as  far  as  possible.  The  amount  expended  from  1866  to 
June  30,  1908,  was  $213,962.46.  Since  1899  all  expenditures  have 
been  for  repairs  and  maintenance.  The  last  amount  appropriated 
for  the  work  was  $5,000.  by  act  of  September  19,  1890. 

The  harbor  covers  an  area  of  12  acres,  of  which  about  one-half  has 
a  depth  of  12  to  18  feet  and  the  other  half  18  to  25  feet  at  mean  low 
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water.  The  protection  consists  of  the  old  landing  piers  and  seven 
detached  piers,  having  foundations  of  wooden  cribs  filled  with  stone, 
the  superstructures  being  faced  with  cut  stone.  The  detached  piers 
are  in  need  of  minor  repairs. 

During  the  past  fiscal  year  no  work  was  in  progress. 

Sules  for  the  use  of  the  landing  piers  were  approved  by  the  Acting 
Secretary  of  War  under  date  of  April  29,  1904. 

July  1, 1907,  balance  nnexpended $37.54 

July  1, 1908,  balance  unexpended 37.  r>4 

(See  Appendix  H  4.) 

6.  Iran  pier  in  Delaware  Bay^  near  Lewea^  Del. — The  original  proj- 
ect for  this  work  proposed  the  construction  of  a  landing  j)ier  about 
1,700  feet  in  length,  extending  from  the  shore  south  of  the  break- 
water into  Delaware  Bay  to  a  depth  of  22  feet  at  mean  low  water, 
the  pier  to  consist  of  a  substructure  of  wrought-iron  screw  piles,  sur- 
mounted by  a  timber  superstructure.  The  work  was  commenced  in 
1871  and  completed,  except  as  to  superstructure,  in  1880. 

The  work  aone  to  June  30,  1890,  resulted  in  the  construction  of 
1455  linear  feet  of  pier  21  feet  in  width  and  54C  linear  feet  42  feet 
in  width,  or  a  total  length  of  1,701  feet.  The  depth  of  water  at  the 
outer  end  of  the  pierhead  was  about  21  feet  at  mean  low  water.  Since 
construction  the  pier  has  been  repaired  and  cared  for  by  the  United 
States. 

The  total  expenditures  to  June  30, 1908,  were  $385,339.40.  Of  this 
amount,  $27,000  was  applied  to  the  maintenance  of  the  improvement. 

The  right  to  use  the  pier  for  railway  purposes,  granted  in  the  act 
of  July  15,  1870,  has  never  been  exercised,  and  doubtless  never  will 
be,  as  the  pier  has  not  sufficient  strength  to  support  the  weight  of 
modem  freight  engines.  It  is  therefore  impossible  to  obtain  any 
assistance  from  the  railroad  company  in  maintaining  and  repairing 
the  structure. 

During  the  past  fiscal  year  no  work  was  in  progress. 

The  pier  is  of  great  use  for  the  purposes  of  the  Government  engi- 
neer, light-house,  and  quarantine  services.  It  is  of  very  great  value 
to  vessels  frequenting  the  breakwater  harbor  in  winter,  when  the 
harbor  is  packed  with  floating  ice,  rendering  the  anchorage  danger- 
ons.    At  such  times  vessels  eagerly  seek  its  shelter  and  protection. 

It  is  proposed  to  hold  the  available  balance  of  $8:i().00  for  main- 
tenance and  repairs  as  needed. 

The  mean  range  of  tide  at  the  pier  is  4.5  feet. 

July  1,  IflOT,  bnliince  unexpended _ _  ..  $<^20.  00 

July  1,  1008,  balance  unexpended -__   .  .         ..  S20.(J<) 

(See  Appendix  H  5.) 

6.  Delaware  Breakwater^  Delaware, — The  final  report  of  the  loeal 
officer  upon  this  work  was  submitted  June  10.  1809,  and  is  printed  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1800,  pag(»  VW,. 

The  depths  in  the  protected  anchorage  vary  from  lU  to  is  fcot  at 
mean  low  water,  and  the  harbor  is  available  for  vessels  drawing  up  to 
abont  16  feet 

The  amount  expended  on  this  work  up  to  Junt*  *U),  1008,  wns 
$SyB07^79.06.    No  portion  of  tliis  amount  has  been  applied  to  niain- 
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During  the  fiscal  year  ending  June  30, 1903,  a  survey  of  the  break- 
water harbor  was  completed  as  a  part  of  a  survey  of  the  national 
harbor  of  refuge. 

The  mean  range  of  tide  is  4.5  feet. 

It  is  proposed  to  reserve  the  available  balance  of  $876.64  for  repairs 
to  the  breakwater  and  for  surveys  and  examinations  of  the  work. 

July  1,  1907,  balance  unexpended ^ 1875.64 

July  1,  1908,  balance  unexpended 875.64 

(See  Appendix  H  6.) 

7.  Harbor  of  refuge^  Delaware  Bay^  Delaware. — ^The  project  for 
the  construction  oi  this  harbor,  which  was  adopted  and  provided  for 
under  the  continuous-contract  system  in  the  river  and  harbor  act  of 
June  3, 1896,  includes  the  construction  of  a  breakwater  on  the  line  of 
least  depth  along  the  eastern  branch  of  the  shoal  known  as  the 
"  Shears,"  and  the  construction  of  a  row  of  ice  piers  across  the  upper 
end  of  the  harbor  to  protect  it  from  ice  descending  the  bay,  at  a  total 
cost  not  to  exceed  $4,665,000.   . 

No  expenditures  were  made  on  this  improvement  previous  to  June 
30,  1896. 

Up  to  the  close  of  the  fiscal  year  ending  June  30, 1908,  $2,238,205.84 
had  been  expended  in  the  construction  of  the  breakwater  and  ice 
piers. 

No  part  of  this  amount  was  applied  to  the  maintenance  of  the 
work. 

During  the  fiscal  year  ending  June  30,  1904,  the  sum  of  $838.43 
was  expended  on  a  survey  made  of  the  harbor. 

The  breakwater  was  completed  on  December  11, 1901.  The  super- 
structure of  the  breakwater  has  a  length  of  7,950  feet  and  the  sub- 
structure a  length  of  8,040  feet,  measured  on  the  low-water  line. 

A  project  for  the  construction  of  10  ice  piers  was  submitted  on 
April  5  and  approved  April  23,  1900.  This  work  was  commenced 
(luring  the  fiscal  year  ending  June  30, 1901,  and  completed  November 
22,  1902.  Seventy-one  thousand  three  hundred  tons  of  stone  was 
deposited  in  the  work. 

A  project  for  the  construction  of  additional  ice  piers  was  submitted 
under  date  of  June  7  and  approved  June  30, 1902.  Work  under  this 
project  was  begun  Augiist  4,  1902,  and  completed  June  19,  1908. 
Thirty-seven  thousand  six  hundred  and  seventy-three  tons  oi  stone 
was  deposited,  completing  5  ice  piers. 

A  report  was  submitted  under  date  of  November  19, 1902,  contain- 
in;?  project  and  estimates  for  further  protection  of  the  harbor.  A 
f urtlier  report  on  this  subject,  containing  a  detailed  project  and  esti- 
mate of  cost  of  the  proposed  extension  of  the  breakwater  at  this 
liarbor,  was  submitted  under  date  of  November  14,  1908.  Botii 
reports  and  the  recommendations  of  the  Board  of  Engineers  for 
Rivers  and  Harbors  are  published  in  House  Document  No.  548,  Fifty- 
eiirhth  Congress,  second  session,  and  also  contained  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1904,  pages  1215-1225. 

It  is  proposed  to  reserve  the  available  balance  of  $1,128.66  for 
repairs  and  surveys  and  examinations  of  the  work. 

The  great  value  of  this  harbor  to  commerce  is  due  to  its  location. 
It  is  about  equidistant  from  New  York,  Philadelphia,  and  the  capes 
of  Chesapeake  Bay  (the  ocean  entrance  for  the  ports  of  Baltimore, 
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Norfolk,  and  Newport  News),  and  is  therefore  an  especially  conven- 
ient port  of  call  for  the  entire  commerce  of  the  North  /  tlantic  coast. 
It  is  now  largely  used  by  vessels  awaiting  orders  to  ports  for  dis- 
charge or  loaoing.  During  the  year  ending  December  31, 1907,  1,035 
vessels  (not  including  small  craft)  called  at  this  harbor. 

By  the  construction  of  the  breakwater  the  usefulness  of  this  anchor- 
age has  been  jgreatlyincreased,  not  only  as  a  port  of  call  but  also  as  a 
harbor  of  refuge.  Vessels  bound  from  northern  to  southern  or  from 
southern  to  northern  ports  are  able  to  go  to  sea  in  doubtful  weather 
with  tiie  assurance  of  nnding  ample  protection  at  the  Delaware  capes 
if  overtaken  by  storm. 

Details  as  to  this  improvement  may  be  found  in  the  Annual  Eeport 
of  the  Chief  of  En^neers  for  1897,  page  1216.  A  map  is  printed  in 
House  Executive  Document  No.  112,  Fifty-second  Congress,  first 
session. 

The  mean  range  of  tide  is  4.5  feet. 

Jnly  %  1907,  balance  unexpended $1, 128.06 

July  1, 1908,  balance  unexpended 1, 128. 66 

(See  Appendix  H  7.) 

8.  Removina  sunken  vessels  or  craft  obstructing,  or  endangering 
navigation. — (a)  Wreck  of  barge  Alice  in  Delaware  River  near  Tini- 
cum  Island. — ^liiis  wreck  was  considered  an  obstruction  to  naviga- 
tion ;  its  removal  was  authorized  on  June  30,  1904.  The  removal  of 
this  wreck  was  completed  May  7, 1908,  plant  belonging  to  the  United 
States  and  hired  labor  being  employed  in  the  execution  of  the  work. 
The  total  cost  of  its  removal  was  ^22.98. 

(6)  Wreck  of  barqe  Alfred  in  Delaware  River,  Philadelphia  Ear- 
ft£^. — ^This  wreck  being  considered  a  dangerous  obstruction  to  navi- 
gation, its  removal  was  authorized  under  date  of  November  7,  1007. 
The  work  of  removal  by  contract  was  a)mpleted  December  24,  1907, 
at  a  total  cost  of  $1,228.42. 

(c)  Wreck  of  schooner  Eden  in  Delaware  River  close  to  Tinicum 
Island  Range. — ^This  wreck  being  considered  a  dangerous  obstruction 
to  navigation,  its  removal  was  authorized  under  date  of  February 
25,  1908.  A  contract  for  the  removal  of  this  wreck  has  been  entered 
into,  but  at  the  dose  of  the  fiscal  year  the  work  had  not  been 
completed. 

(a)  Wreck  of  a  houseboat  in  Delaware  River  off  the  wharf  at  Fort 
Matty  N.  J. — ^This  wreck  being  considered  a  dan^^erous  obstruction  to 
navigation,  its  removal  was  authorized  under  date  of  June  2,  lOOS. 
The  removal  of  this  wreck  was  commenced  by  employment  of  phuit 
belonging  to  the  IJnited  States  and  hired  labor,  but  at  the  close  of 
thepast  fiscal  year  had  not  been  completed. 

The  total  amount  expended  during  the  past  fiscal  year  upon  re- 
moval of  wrecks  was  $1,651.40 

(See  Appendix  H  8.) 

SXAXINATION   AND   SURVEY   REQUTRED   BY   THE    RIVER    AND    nARIK)R    ACT 
APPROVED  MARCH  2,  1007. 

The  local  officer  was  also  charged  witli  tlie  duty  of  making  a  pre- 
liminary examination  and  survey  of  Xcrersitik  River ^  New  Yovk^ 
and  reports  thereon  will  be  duly  submitted. 
07101— no  1908 ^13 
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IMPROVEMENT   OF   RIVERS   AND   HARBORS    IN   THE   WILMINGTON, 
DELAWARE,  DISTRICT. 

This  district  was  in  the  charge  of  Maj.  C.  A.  F.  Flagler,  Corps  of 
Engineers,  to  Januanr  17, 1908,  in  the  temporary  charge  of  Maj.  J.  C. 
Sanford,  Corps  of  Engineers,  from  January  17  to  March  19,  1908, 
and  in  the  charge  of  Major  Flagler  since  March  19,  1908.  Division 
engineer.  Col.  D.  W.  Locfcwood,  Corps  of  Engineers. 

1,  Rancocas  River ^  New  Jersey. — ^The  Rancocas  River  is  a  tributary 
of  the  Delaware  River,  its  mouth  being  about  11  miles  above  the 
Pennsylvania  Railroad  terminal  and  ferry  at  Camden,  N.  J. 

In  its  original  condition  the  minimum  depth  was  4J  feet  at  mean 
low  water  from  the  junction  of  the  forks  near  Centerton  to  its  mouth, 
a  distance  of  7^  miles.  Above  Centerton  the  depth  on  the  Mount 
Holly  Branch,  a  distance  of  5^  miles,  was  generally  about  2J  feet. 
From  the  forks  to  Moores  Landing,  the  head  of  navigation  on  the 
Lumberton  Branch,  a  distance  of  3.6  miles,  the  low-water  depth  over 
shoal  places  was  3  feet.  The  mean  range  of  tides  at  Centerton  is 
about  5  feet. 

The  original  project,  which  was  adopted  by  Congress  in  the  act  of 
March  3,  1881,  proposed  the  formation,  by  a  dike  at  Coates  bar,  and 
dredging  elsewhere,  of  a  channel  from  160  to  200  feet  wide  and  6  feet 
deep  at  mean  low  water  from  the  mouth  to  Centerton  and  thence  to 
Mount  Holly,  a  channel  5  feet  deep.  Operations  under  this  project 
were  carried  on  from  1881  to  1895,  and  were  directed  to  the  formation 
of  a  low-water  channel  100  feet  wide  and  6  feet  deep  from  the  mouth 
to  Centerton  and  50  feet  wide  and  5  feet  deep  for  a  distance  of  about 
1%  miles  above  Centerton. 

Since  1895,  operations  have  been  confined  to  improvement  of  Lum- 
berton Branch  by  construction  of  contraction  works  and  by  dredging. 

Xo  work  was  done  during  the  past  fiscal  year.  No  further  work  is 
proposed. 

Tlic  amount  expended  on  this  improvement  to  June  30,  1908,  is 
$44,500.21,  of  which  $7,000  was  on  the  Lumberton  Branch.  No  part 
of  this  was  for  maintenance.  The  expenditure  during  the  year  was 
for  examination  and  contingent  expenses. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  at  mean 
low  water  over  the  shoalest  part  of  the  river  between  the  mouth  and 
the  "  Forks  "  and  Centerton,  was  5  feet. 

No  complete  statistics  have  been  furnished,  but  it  is  reported  that 
442,170  tons  of  building  sand,  valued  at  $104,040,  cover  the  shipments 
from  the  river  and  2,500  tons  of  pig  iron,  valued  at  $50,000,  cover  the 
shipments  to  the  river.  No  statement  of  vessels  trading  in  the  river 
could  be  obtained.  It  was  also  impracticable  to  ascertain  what  direct 
effect  the  improvement  of  the  channel  has  had  upon  freight  rates. 

July  1,  1907,  balance  unexpended $20.76 

Juno  30,  1908,  amount  expended  during  fiscal  year 20.76 

(See  Appendix  I  1.) 

2.  Cooper  Creek.  New  Jersey. — ^This  creek  enters  the  Delaware 
River  in  the  city  or  Camden,  just  above  Cooper  Point.  It  was  navi- 
gable at  mean  high  water  for  a  distance  of  9  miles  from  its  mouth  for 
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vessels  drawing  6  feet,  &nd  for  the  first  5  miles  for  vessels  of  llj  feet 
draft  The  mean  range  of  the  tide  at  the  mouth  is  about  6  feet.  For 
a  distance  of  11  miles  from  the  mouth  the  width  of  the  stream  aver- 
aged about  80  feet  at  low  water  and  about  120  feet  between  the  banks, 
and  the  channel  in  its  original  condition  had  a  depth  at  mean  high 
water  of  from  12  to  15  feet,  except  at  one  place  where  the  depth  was 
di  feet 

The  project  for  this  improvement  was  adopted  in  the  river  and 
harbor  act  of  June  3, 1896,  and  is  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1895,  page  1102.  It  provides  for  the  forma- 
tion, by  dreamn^,  of  a  channel  70  feet  wide  at  bottom  and  18  feet 
deep  at  mean  ni^  water  from  the  mouth  of  the  creek  to  Browning's 
CSiemical  Works  and  a  channel  of  the  same  dimensions  through  the 
bar  just  outside  the  mouth — in  all,  a  distance  of  about  9,000  feet. 
The  estimated  cost,  including  contingencies,  is  $35,000. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $37,000  for 
completing  this  improvement,  of  which  $2,500,  or  as  much  thereof  as 
might  be  necessary,  was  to  be  expended  in  rebuilding  the  dike  on  the 
government  reservation  in  the  Delaware  River  at  Woodbury  Creek. 

The  sum  of  $2,500  was  expended  in  rebuilding  the  dike  at  Wood- 
bury Creek  referred  to,  and  the  channel  in  Cooper  Creek  was  dredged. 
This  dr^ging  resulted  in  the  formation  of  a  channel  extending  from 
the  mouth  to  the  Camden  Iron  Works,  7,500  feet  long,  50  to  70  feet 
wide,  except  at  the  bridges,  where  the  widths  are  30  feet,  and  18  feet 
deep  at  mean  high  water  (12  feet  at  mean  low  water).  At  State 
street  the  depth  made  was  only  14  to  15  feet  on  account  of  a  city 
water  main  crossing  the  stream  at  that  dei^th.  Further  operations 
were  suspended  to  await  the  lowering  of  this  pipe,  which  was  con- 
templated by  the  city.  The  lowering  of  this  pii)e  was  completed  in 
September,  1907.  Ahout  65  per  cent  of  the  projected  work  is  com- 
pleted. 

No  work  was  done  on  the  improvement  during  the  past  fiscal  year. 
The  expenditure  was  for  examinations  and  contingent  expenses. 

The  maximum  draft  that  could  be  carried  on  June  30, 1008,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  was  10  feet  from  the 
Delaware  River  to  Federal  Street  Bridge,  thence  7  feet  to  the  Camden 
Iron  Works,  and  thence  6  feet  to  Browning's  ('h(»niical  Works. 

The  amount  expended  to  June  30,  H)08,  is  $3I,000.()8,  exchisive  of 
the  $2,500  expended  in  rebuilding  dike  at  Woodbury  Creek.  Of 
this  amount  $5,324.58  was  for  maintenance. 

It  has  been  impracticable  to  procure  complete  commercial  statistics, 
but  so  for  as  received  the  total  tonnage*  of  recrcij^ts  and  shipments  on 
the  creek  for  the  calendar  year  ending  Deci»ml:)er  31,  11)07,  was 
384,611,  valued  at  $1,632,210. ' 

The  effect  of  the  improvement  made  in  this  stream  on  freight  rates 
is  that  it  has  reducea  the  rates  by  permitting  larger  vessels  to  be 
secured  for  long  voyages,  which  was  formerly  impossible.  The  rail- 
road rates  to  points  in  the  United  States  east  of  Cape  Cod  are  2.") 
per  cent  higher  than  by  water. 

It  is  proposed  to  expend  the  funds  recommended  below  to  roin- 

Sletion  to  project  dimensions  of  the  channel  above  tlH*.  State  Stre<*t 
tridge  ana  in  maintenance  work. 
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Juno  1.  1007,  balance  unexpended $3,629.24 

Jnno  80,  190S,  amount  expended  during  fiscal  year  for  maintenance  of 

improvement    29. 92 

July  1,  1008,  balance  unexpended 8,499.32 

Amoimt  (estimated)  required  for  completion  of  existing  project 5, 072. 96 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, » 
1010,  for  works  of  improvement  and  for  maintenance,  in  addition 
1o  tho  balance  unexpended  July  1,  1908 11,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
Jiuio  4.  3897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(Soe  Appendix  12.) 

S.  Jfantna  Greeks  New  Jersey, — ^Mantua  Creek  is  a  stream  flowing 
into  tlio  Delaware  River  at  a  point  about  10  miles  below  the  terminal 
and  fcTi'v  of  the  Pennsylvania  Railroad  at  Camden,  N.  J. 

In  its  ori<i:inal  condition  it  was  navigable  at  high  water  for  a  dis- 
tance of  one-half  mile  above  its  mouth  to  the  phosphate  works  of  the 
I.  P.  Tlioinas  &  Sons  Company  for  vessels  of  13  feet  draft;  thence  3J 
miles  farther,  to  Paulsboro,  for  vessels  drawing  9  feet;  thence  3i  miles 
to  Parkers  Landing  for  tugs  and  barges  drawing  6  feet,  this  beins  the 
head  of  steam  navigation ;  thence  4.1  miles  to  Mantua,  llj  miles  above 
the  mouth,  small  boats  and  barges  of  3  to  4  feet  draft  passed  up  on 
the  tide.  The  navigable  portion  is  generally  bordered  by  low  ground, 
protected  from  overflow  ot  earthen  banks.  The  general  course  of  the 
stream  is  tortuous,  and  its  navigation  was  much  obstructed  by  bars, 
sliarp  bends,  and  the  upper  portion  by  stumps  and  overhanging  trees. 
Tlie  stream,  on  account  of  its  flat  watershed,  is  subject  to  only  mod- 
erat(^  frt^shets,  which  seldom  exceed  2  to  3  feet  above  tide  water.  The 
lancre  of  tide  is  G  feet  at  the  mouth,  4.5  feet  at  Paulsboro,  3.4  feet 
at  Berkley,  and  2  feet  at  Mantua,  which  is  the  head  of  navigation. 
'J'he  low-water  width  near  the  mouth  averaged  160  feet,  decreasing 
to  alxmt  100  feet  at  Paulsboro.  Above  Paulsboro  the  width  decreased 
to  88  feet  at  l^arkei-s  Landing,  and  near  Mantua  to  50  feet. 

The  apj)roved  project  for  the  improvement,  which  was  adopted  by 
Congress  in  river  and  harbor  act  of  March  3,  1899,  contemplates  the 
dred«2in^  of  a  channel  100  feet  wide  on  the  bottom  and  12  feet  deep 
from  the  12-foot  contour  in  the  Delaware  River,  through  the  marsh  to 
the  pliosphate  works,  a  distance  of  2.200  feet:  thence  80  feet  wide  on 
tlie  l)()ttom  and  8  feet  deep  to  Paulsboro.  0,300  feet,  making  a  chan- 
nel nearly  direct  by  cutting  off  three  bends;  thence  to  Parkers  Land- 
in^r,  near  Berkley,  3  miles,  with  one  cut-ofl*  60  feet  wide  and  7  feet 
d<M»|):  and  the  dredging  of  a  cut-olf  350  feet  long,  50  feet  wide,  and  3 
feet  (lee[>,  9,000  feet  above  Berkley;  also  the  removal  of  overhanging 
trees  ab(>v(»  Berlvley  and  the  construction  of  jetties  on  both  sides  at 
the  month  of  the  creek.  The  estimated  cost  of  this  improvement  is 
$1  IT) .0:^)0.  Such  lands  and  rights  as  were  considered  necessary  for  the 
cut -oil's  were  purchased  in  September,  1900,  at  a  cost  of  $8,000.  The 
cliannel  between  the  phosphate  works  and  Paulsboro  has  been  dredged 
to  the  pioject  dimensions  and  the  three  cut-offs  made  as  planned,  and 
a  channel  12  feet  deep  at  mean  low  water  dredged  direct  from  the 
li^-foot  contour  in  the  Delaware  River  to  the  phosphate  works,  cut- 
tinir  off  the  old  mouth,  the  width  made  being  110  feet  across  the  flats 
and  100  feet  at  the  upper  and  lower  ends  of  this  dredging. 

AA'ork  for  the  protection  of  the  channel  at  the  new  mouth  to  the 
extent  of  the  available  funds  was  begun  on  November  8, 1906,  under  a 
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ocHitnct  for  jetty  and  dike  construction,  and  to  the  end  of  the  fi&!al 
year  307  linear  feet  of  jetty  had  been  built  on  the  east  side  of  the 
entrance  to  the  creek  and  301  feet  on  the  west  side ;  also  186  feet  of 
dike  to  close  a  gap  in  the  bank  of  dredg(^d  material,  just  inside  of  the 
entrance.  The  work  on  this  contract  closed  July  2,  1007,  the  re- 
maining 199  feet  of  dike  to  make  it  385  feet  long,  having  been  com- 
pleted. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $34,450 
for  continuing  the  improvement  and  authorized  a  sufficient  amount 
thereof  to  be  applied  to  the  construction  of  a  dike  to  close  the  old 
mouth  of  the  ci^ek;  and  with  this  appropriation  a  length  of  4^7 
feet  was  added  to  the  east  jetty  and  278.5  feet  to  the  west  jetty,  com- 
pleting them  and  making  them  respectively  754  feet  and  57{).5  feet 
long;  and  a  dike  to  close  the  old  mouth  of  the  river,  524  feet  long, 
was  constructed.  A  contract  was  also  entered  into  for  dredginir  the 
channel  to  a  depth  of  12  feet  at  mean  low  water  from  the  Dehi- 
ware  River  to  the  I.  P.  Thomas  &  Sons  Company's  fertilizer  works, 
thence  8  feet  to  the  county  bridge,  and  the  removal  of  shoals  above 
to  7  feet.    This  dredging  is  expected  to  begin  shortly. 

The  amount  expended  on  the  improvement  to  June  30,  1008,  is 
$84,282.84,  of  which  $81,282.84  is  on  the  present  project.  No  ex- 
penditure has  yet  been  made  for  maintenance.  About  one-half  of  the 
project  remains  to  be  done. 

llie  maximum  draft  that  could  be  carried  on  June  30, 1908,  at  mean 
low  water  over  the  shoalest  part  of  the  creek  under  iniproveniont 
was  10  feet  to  the  phosphate  works,  thence  6  feet  to  Paulsboro,  and 
thence  2^  feet  to  Parkers  Landing. 

It  has  been  impracticable  to  obtain  commercial  statistics  for  the 
calendar  year  1907,  but  the  tonnage  reported  for  190()  was  240.220, 
valued  at  $984,700. 

The  appropriation  recommended  will  l)e  applied  toward  construc- 
tion of  tne  project  channel  above  Paulsboro,  and  to  maintenance  of 
the  channel  i>elow  Paulsboro  by  dredging  and  bank  repaii-s. 

July  1,  1907,  balance  unexpended ,$:{".  sr^).  n2 

Jane  80,  1008,  amount  exiiendod  dnrln;;  fiscal  y(*:ir  for  works  of  iin- 

.-   -    24.0s;j.  n; 


July  1«  1908,  talance  unexpended .  i:{,  Kh.  10 

Jaly  %  1008,  amount  covered  by  uncomplotod  contrMcts _      u,  r»iNi.  no 

Amomit  (estimated)  required  for  completiou  of  exist iii^  projoot...       r>4).  r»sn.  en 


Amoant  that  can  be  profitably  expended  in  flsral  yoar  cMidin ;;  .Tniio  .".<  i. 
1010^  for  works  of  improvement  and  for  niaiiitcnanco,  in  afldition 
to  ths  balance  unexpended  July  1,  190S r.i.ooo.oo 

Submitted  in  compliance  with  requirements  of  Ruiulry  civil  not  of 
Jiiim4,  1807,  and  of  section  7  of  the  river  and  harI)or  act  of  IS!)!). 

(See  Appendix  18.) 

4*  Raccoon  Creek^  New  Jersey. — ^This  creek  rises  in  Glouct'sler 
Goilllty,  flows  in  a  northwesterly  direotion,  and  eTn]>ties  into  the  I)<l:i- 
wara  xtiyer  at  a  point  nearly  opposite  jSIarciislioolv,  V\\.  A  pre- 
liminaiy  examination  and  survey  of  Kticcoon  Creek  was  mad*'  in 
1899,  and  a  report,  with  estimated  cost  of  improvement,  is  printed  in 
Annual  Bepwt  of  the  Chief  of  Engineers  for  1!)00,  pa<res  intM)  AW.ss, 

Ik  waa  navinUe  at  high  water  for  a  distance  of  1  i(  mili^s  ^\)^>\v\  '\Vv^ 
month  to  Bridgeport  for  vessels  of  9   f<*et  draft,  l\ve\veA»  o\  \\\W^ 
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further  to  Springer's  wharf  for  vessels  drawing  7  feet,  and  thence 
4i|  miles  to  Swedosboro,  the  head  of  steam  navigation  for  boats  and 
barges  having  a  draft  of  4  feet.  Above  Swedesboro  the  stream  was 
narrow,  shoal,  and  very  crooked.  The  navigable  portion,  when  it 
left  fast  land,  wound  through  meadows  lying  2  or  3  feet  above  low 
water,  which,  except  for  the  2  miles  immediately  below  Swedesboro, 
were  generally  protected  from  overflow  by  revetted  earthen  banks. 
Navigation  was  much  obstructed  by  bars  and  a  few  sharp  bends. 

The  range  of  tide  varies  from  6  feet  at  the  confluence  with  the 
D(4aware  Siver  to  4.9  feet  at  Swedesboro,  where  it  is  considerably 
influenced  by  winds  and  freshets. 

The  approved  project,  adopted  by  river  and  harbor  act  of  June  13, 
1902,  proposes  the  formation  of  a  dredged  channel  7  feet  deep  and 
75  feet  in  width  at  mean  low  water  from  the  mouth  for  a  distance 
of  1^  miles  to  Bridgeport,  thence  a  channel  of  the  same  depth,  and 
()()  feet  wide  to  Sponger's  wharf,  and  thence  a  channel  5  feet  deep 
at  mean  low  water  and  40  feet  in  width  to  the  head  of  navigation 
at  Swedesboro,  9i  miles  from  its  mouth,  together  with  the  wiaening 
of  the  channel  around  sharp  bends,  at  an  estimated  cost  of  $102,135. 
A  continuous  channel  has  been  dredged  from  the  mouth  of  the  creek 
to  the  highway  bridge  at  Bridgeport  and  thence  across  Springers 
bar.     The  length  improved  was  about  5  miles. 

The  channel  between  the  Delaware  River  and  Springer's  wharf 
has  been  redredged  to  the  project  dimensions,  and  above  the  latter 
point  the  channel  has  been  dredged  to  a  depth  of  5  feet  at  mean  low 
water  and  a  width  of  40  feet  to  the  head  of  navigation  at  Swedesboro. 
This  completed  about  three-fourths  of  the  project. 

No  work  has  been  done  on  the  improvement  during  the  past  fiscal 
year.  The  disbursements  were  for  outstanding  liabilities  and  exam- 
inations. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $15,000 
for  continuing  the  improvement  and  for  maintenance,  and  author- 
ized a  sufficient  amount  thereof  to  be  applied  to  the  makinjg  of  a 
cut-off  at  Molonox  shoal,  with  proviso  that  no  expenditure  shall  be 
made  thereon  until  the  land  needed  therefor  shall  have  been  deeded 
to  the  United  States  free  of  expense. 

The  project  for  the  expenditure  of  this  appropriation  provides  for 
making  the  proposed  cut-oflf  and  redredging  the  channel  where  it  has 
shoaled  to  its  project  dimensions  from  the  Delaware  River  to  Swedes- 
boro, and  this  work  is  to  be  undertaken  as  soon  as  title  is  secured  to 
the  land  required  for  the  cut-off.  The  title  papers  are  now  in  the 
hands  of  the  Department  of  Justice. 

The  amount  expended  on  the  improvement  to  June  30,  1908,  is 
$24,0r>8.31,  of  which  $3,055.43  was  for  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  at  mean 
low  water  over  the  shoalest  part  of  the  creek  was  7  feet  from  the 
Delaware  River  to  Bridgeport,  6  feet  to  Springers,  and  5  feet  thence 
to  Swedesboro. 

The  improvement  of  the  stream  has  so  far  had  no  marked  effect 
upon  freight  rates,  as  sufficient  time  has  not  elapsed  since  the  dredg- 
ing was  extended  to  Swedesboro.  Bulky  freight  by  water,  however, 
costs  only  about  half  that  by  rail. 

The  commerce  of  the  creek  during  the  calendar  year  1907,  as  re- 
ported, was  78,478  tons,  valued  at  $744,750. 
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The  present  project  as  estimated  is  complete  except  as  to  widening 
at  bends  and  the  construction  of  the  cut-on  at  Molonox  shoal,  but  the 
execution  of  the  work  has  improved  the  stream  W  increasing  the  tidal 
range  in  the  upper  waters  about  1  foot.  To  efltect  the  provisions  of 
the  project  it  is  therefore  necessary  to  do  additional  dredging  to  se- 
cure the  low-water  depth  provided. 

It  is  proposed  to  expend  the  funds  reconmiended  together  with  the 
available  Imlance,  in  executing  the  cut-off  at  Molonox  shoal,  obtain- 
ing the  project  depth  on  the  new  mean  low-water  level,  in  widening 
at  Dends  and  in  maintenance. 

July  1,  190T,  balance  unexpended $24,457.34 

Jane  W,  1908,  amount  expended  during  fiscal  yenr  for  maintennnce 
of  Improvement 515. 65 


July  1, 1908,  balance  unexpended 2.S.  041.69 


Amonnt  (estimated)  required  for  completion  of  existing  project 57,  i:;5.  (K) 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jiiiio  30, 
1910,  for  works  of  Improvement  and  for  maintenance,  in  udditiuu 
to  the  balance  unexpended  July  1,  1908 15, 000. 00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1800. 

(See  Appendix  I  4.) 

5.  Salem  River^  New  Jersey. — In  1872  the  upper  part  of  this  river 
was  separated  from  the  lower  part  by  a  dam  and  was  connected  with 
the  Delaware  River  by  a  canal  forming  two  independent  streams  with 
mouths  about  10  miles  apart. 

Prior  to  the  adoption  of  the  present  project  $17,209.34  had  been 
expended  on  improvement  of  this  stream,  of  which  $10,000  was  ap- 
plied to  work  in  Salem  Cove,  at  the  natural  mouth  below  Salem,  with 
which  a  channel  8  feet  deep  and  100  feet  wide  at  low  water  was 
obtained,  and  $7^09.34  to  improvement  of  the  upper  river  in  the 
formation  of  a  cmannel  6  feet  deep  and  50  feet  wide  at  mean  low 
water  up  to  Hoxies  Landing. 

Report  of  survey  on  whidi  the  present  project  is  based  is  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1897,  page  1245, 
end  report  thereon  by  the  Board  of  En^neers  for  Eivers  and  IIarl)ors 
18  printed  in  Kiver  and  Harbor  Committee  Document  No.  12,  Fifty- 
ninth  Congress,  second  session. 

The  existing  project  was  adopted  by  the  river  and  harbor  act  of 
ICarcfa  2,  lOO'^  which  appropriated  $29,000  for  completion  of  the  im- 
provement It  provides  for  dredging  the  lower  river  below  Salem 
100  feet  wide  and  9  feet  deep  at  mean  low  water,  amplifying  at  the 
bends  so  as  to  permit  the  passage  of  vessels  200  feet  long  from  Dela- 
ware Biver  up  to  the  hignway  brid^  over  Little  Salem  Creek,  in- 
dndinff  the  removal  of  the  stony  bars  in  front  of  the  city  wharves  and 
at  theoend  above  the  brickyard.    The  estimated  cost  of  this  work,  as 

Siven  fay  the  Board  of  Engineers  for  Rivers  and  TIar)>ors  in  repoit  of 
annary  16, 1907,  is  ^9,000,  subsequently  increased  to  $3.S.f)0(). 
After  an  examination  of  the  channel  proposals  were  invit(Ml  in  July, 
1907,  for  tiie  required  dredging,  but  as  only  one  bid  was  received,  at 
27 Jt  cents  per  cubic  yard,  which  was  considered  excessive,  it  was 
rejected.  Ftoposals  were  again  opened  in  May,  1908,  under  more 
fbTorahle  conditions,  the  lowest  bid  received  this  time  being  19.9 
eente  per  cubic  yard. 
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In  the  examination  above  referred  to  it  was  found  that  the  amount 
of  material  to  be  excavated  to  obtain  the  project  channel  dimensions, 
with  an  allowance  of  1  foot  for  overdepth  dredging,  would  be  con- 
siderably in  excess  of  that  given  in  the  report  of  survey  of  1897,  and 
upon  recommendation  of  the  Chief  of  Engineers,  the  Secretary  of 
War,  in  accordance  with  section  2  of  the  river  and  harbor  act  of 
March  2,  1907,  authorized  the  expenditure  of  the  available  funds  to 
the  excavation  of  a  channel  of  such  dimensions  as  could  be  secured 
thereby.  Accordingly,  contract  was  entered  into  for  dredging  a 
channel  9  feet  deep  at  mean  low  water,  with  an  allowance  of  1  foot 
for  overdepth  where  made,  and  100  feet  wide  from  the  mouth  of  the 
river  to  deep  water  in  Delaware  Bay  and  7.5  feet  wide  from  the 
mouth  up  to  the  highway  bridge.  This  diminished  channel  will 
afford  sufficient  accommodation  for  navigation  until  additional  funds 
become  available.    The  estimate  for  completion  is  submitted  below. 

The  maximum  draft  that  could  be  carried  on  June  30,  1908,  at 
mean  low  water  over  the  shoalest  part  of  the  river  under  improve- 
ment between  Salem  and  the  Delaware  River  is  5.5  feet 

The  amount  expended  on  this  improvement  to  June  30,  1908,  is 
$936.89,  no  part  of  which  was  for  maintenance.  Expended  on 
previous  project,  $17,209.34.    Total,  $18,196.23. 

It  has  been  impracticable  to  obtain  commercial  statistics  for  the 
calendar  year  1907.  The  commerce  of  Salem  reported  for  1906,  and 
which  is  believed  to  be  the  commerce  by  both  rail  and  water,  was 
373,280  tons,  valued  at  $15,411,834. 

In  view  of  the  fact,  as  stated  above,  that  the  approved  project 
can  not  be  completed  with  the  funds  appropriated  on  the  original 
estimate  for  completion,  recommendation  is  made  below  for  an  addi- 
tional appropriation  of  $9,1)00  to  complete  the  project,  and  for  the 
necessary  funds  to  maintain  for  one  3'ear  the  channel  as  now  about 
to  be  constructed  with  available  funds. 

July  1,  1907,  balnnce  unoxpended $28,6S1.21 

June  30,  1908,  amouut  expended  during  fiscal  year  for  works  of  Im- 
provement    618. 10 

July  1,  1908,  balance  unexpended 28,063. 11 


July  1,  1908,  amount  covered  by  uncompleted  contracts 26,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 9,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1,  1908 14,600.00 

Submitted  in  compliance  with  requirements  of  sundry  civU  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899^ 

(See  Appendix  15.) 

6.  Alloway  Creek^  New  Jersey. — ^This  is  a  tidal  tributary  of  the 
Delaware  River,  flowing  westerly  in  the  southwestern  part  of  New 
Jersey,  its  mouth  being  about  50  miles  below  Camden,  N.  J.  In  its 
ori^jinal  condition  the  creek  was  obstructed  between  its  mouth  and 
Qninton,  a  distance  of  about  10  miles,  by  shoal  areas  in  the  upper 
half  of  the  stream,  which  reduced  the  low-water  depths  to-  from  1.3 
to  4  feet.  The  mean  range  of  tide  is  6  feet  at  the  mouth  and  4  feet 
at  Quinton,  the  hesid  of  navigation. 
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The  original  project  of  1889  proposed  the  formation  by  dredging 
of  a  channel  6  feet  deep  at  mean  low  water  and  GO  feet'wide  from 
Quinton  to  a  point  about  1,000  feet  above  upper  Hancock  Bridge; 
thence  a  channel  of  the  same  depth  and  75  feet  wide  to  a  locality 
known  as  "  The  Square,"  where  the  work  was  to  be  supplemented  by 
a  dike.  At  a  locality  known  as  the  "  Canal,"  in  addition  to  a  chan- 
nel of  the  last-named  dimensions,  the  width  of  the  stream  was  to  be 
increased  to  about  160  feet  between  its  low-water  lines.  The  project 
was  modified  on  December  10, 1896,  so  as  to  provide  for  a  dike  formed 
by  a  single  row  of  piles  above  upper  Hancock  Bridge.  This  modifi- 
cation did  not  increase  the  original  estimated  cost  of  the  work,  whidi 
is  $25,000. 

Channels  from  40  to  75  feet  wide  and  C  feet  deep  at  mean  low  water 
have  been  dredged  at  various  localities,  and  dikes  300  and  404  feet  in 
length,  respectively,  have  been  constructed  at  "  The  Square "  and 
above  upper  Hancock  bridge.  The  channel  has  been  dredged  at 
various  points  between  the  upper  end  of  a  shoal  just  above  Hancock 
bridge  and  a  point  about  3  miles  below,  forming  a  continuous  chan- 
nel 6  feet  deep  at  mean  low  water  and  GO  feet  wide  between  tlie  points 
named.  There  has  been  dredged  a  channel  not  less  than  75  feet  wide 
and  6  feet  deep  at  mean  low  water  from  the  mouth  of  the  creek  to  a 
point  about  one-half  mile  below  the  highway  bridge  at  Hancocks,  a 
distance  of  4.92  miles.  This  completed  about  three-fifths  of  the 
project 

ifo  work  was  done  on  the  improvement  during  the  past  fiscal  year. 
The  expenditure  was  for  examinations  and  contingent  expenses. 

The  river  and  harbor  act  of  March  2,  1907,  appro})riated  $5,000 
for  continuing  improvement  and  maintenance,  and  authorized  a 
sufficient  amount  thereof  to  be  applied  to  the  c^mstruction  of  a  cut-olT 
at  Fosters  Bottle,  with  the  proviso  that  no  exr)cnditure  shall  be  made 
thereon  until  all  land  needed  for  such  cut-off  shall  be  deeded  to  the 
United  States  free  of  expense. 

A  project  for  the  expenditure  of  this  ai)propriati()ii  under  the  con- 
ditions of  the  law  has  been  approved,  and  at  the  close  of  the  fiscal 
year  work  thereon  is  awaiting  the  result  of  negotiations  for  the 
acquisition  of  the  land  needed  for  the  proposed  cut-olF.  The  title 
papers  are  now  in  the  hands  of  the  United  States  district  attorney 
for  New  Jersey,  for  his  opinion  as  to  their  sufliciency. 

The  amount  expended  on  the  improvement  to  June  30,  11)08,  is 
$282967.18,  of  whiSi  $7,478.11  was  for  maintenawce. 

The  maximum  draft  that  could  be  carried  on  June  30,  1908,  at 
mean  low  water  over  the  shoalest  part  of  the  locality  under  improve- 
ment to  Quinton  was  4^  feet 

The  commerce  of  the  creek  consists  of  miscellaneous  articles,  such 
as  coal,  sand,  lumber,  agi'icultural  products,  c»tc.  The  tonnage  for 
the  calendar  year  1907  was  66,515,  valued  at  $1,040,000. 

The  freight  rates  are  reported  to  have  Ix^en  lowered  by  reason  of 
the  improvement  of  the  creek,  but  to  what  extent  is  not  stated.  Larger 
boats  are  enabled  to  enter  and  depart,  and  shipments  have  bren 
facilitated  very  much  by  avoiding  delays  in  waiting  for  tide.s. 

It  is  proposed  to  apply  the  appropriation  recommended  Iwlow  in 
mamtenance  of  the  channel  now  made  and  to  be  made  under  avail- 
•Ua  funds. 
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July  1,  1907,  balance  unexpended $5,446.63 

June  30,  190S,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 413. 76 


July  1,  1908,  balance  unexpended 5,032.87 


Amount  (estimated)  required  for  completion  of  existing  project 200.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement  in  addition  to  the  balance 
unexpended  July  1,  1908 7,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civU  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1889. 

(See  Appendix  16.) 

7.  Gohansey  River ^  New  Jersey. — In  its  original  condition  this  river 
or  creek  was  navigable  to  Bndgeton,  19  miles  above  the  mouth, 
through  a  tortuous  channel  of  ample  depth.  The  obstructions  to 
navigation  were  found  at  Bridgeton,  where  the  city  gas  and  water 
mains  were  laid  at  a  depth  of  only  4  feet  below  low  water,  and  at  the 
mouth,  where  the  river  discharged  into  Delaware  Bay  across  a  soft 
mud  bar  without  any  well-defined  channel.  At  Bridgeton  there  is  a 
fixed  bridge  known  as  the  Nail  Works  Bridge,  and  just  above  the 
bridge  is  a  milldam  which  limits  the  tidal  basin  of  the  stream. 

Prior  to  adoption  of  the  present  project  $36,000  had  been  expended 
in  dredging  a  channel  7  feet  deep  at  mean  low  water  70  to  90  feet 
wide  to  the  Broad  Street  Bridge,  40  feet  wide  above  to  the  Commerce 
Street  Bridge,  thence  4  feet  deep  to  the  Nail  Works  Bridge. 

The  present  project  is  printed  in  House  Document  No.  645,  Fifty- 
ninth  Congress,  first  session,  and  was  adopted  in  the  river  and  harbor 
act  of  March  2,  1907.  It  provides  for  dredging  a  cut  100  feet  wide 
and  7  feet  deep  at  mean  low  water  at  the  mouth,  and  for  dredging  a 
channel  to  the  same  depth  in  the  river  from  Stony  Point  to  the  Nail 
Works  Bridge,  the  widths  to  be  100  feet  to  Broad  Street  Bridge, 
thence  75  feet  to  the  Commerce  Street  Bridge,  and  thence  60  feet  to 
the  Nail  Works  Bridge,  at  an  estimated  cost  of  $55,800,  which  is  the 
amount  appropriated. 

The  range  of  tides  at  Bridgeton  is  nearly  7  feet,  which  was  prac- 
tically all  the  available  depth  along  the  wharves  of  the  town. 

The  gas  and  water  mams  obstructing  the  channel  at  Bridgeton 
having  been  removed,  the  channel  was  dredged  between  August,  1907, 
and  February,  1908,  from  deep  water  at  Stony  Point  to  the  nail 
works,  the  depth  made  being  8  feet  at  mean  low  water — which  in- 
cluded 1  foot  lor  overdepth  allowed  under  the  contract — 100  feet  wide 
to  Broad  street,  75  feet  wide  thence  to  Commerce  street,  and  60  feet 
wide  thence  to  the  Nail  Works  Bridge. 

The  maximum  draft  that  could  be  carried  on  June  30, 1908,  at  mean 
low  water  over  the  shoalest  part  of  the  locality  under  improvement 
was  7  feet  to  head  of  navigation  and  5  feet  over  the  bar  at  the  mouth. 

No  work  can  be  done  at  the  mouth  until  title  has  been  secured  to 
a  tract  of  land  needed  for  a  cut-off.  Negotiations  for  the  transfer 
to  the  United  States  of  this  land  free  of  cost  have  been  in  progress 
for  some  time,  but  owing  to  legal  obstacles  have  not  yet  been 
consummated. 

The  amount  expended  on  this  improvement  under  the  present  proj- 
ect to  June  30,  1908,  is  $23,103.89,  no  part  of  which  was  fw 
maintenance. 
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But  a  short  period  has  elapsed  sinee  the  recent  improvement  of 
the  channel,  and  it  has  been  impracticable  to  obtain  commercial 
statistics  for  1907.    The  conmierce,  which  was  very  large  for  years 

Srior  to  1884,  was  only  about  16,800  tons  in  1906,  owing  to  the 
eterioration  of  the  channel. 

It  is  proposed  to  expend  the  funds  recommended  below  in  mainte- 
nance work  on  the  channel  recently  completed  in  the  upper  river  for 
two  years  and  for  one  year  in  the  channel  at  the  mouth  soon  to  be 
completed  with  available  funds. 

July  1, 1907,  balance  unexpended $55,768.78 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 

improvement 23, 072. 67 


Jnlyl,  1908^  balance  unexpended 32,00(5.11 


Amount  that  can  be  profitably  expended  in  fiscal  yonr  ending  June  30, 
1910,  for  maintenance  of  Improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 6, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  1 7.) 

8.  Tuckertan  Creek,  New  Jersey. — ^This  is  a  tidal  stream  flowing 
into  Little  Es^  Harbor,  on  the  Atlantic  coast,  northeast  of  Atlantic 
Citv.  A  prduninary  examination  and  survey  of  the  creek  were 
made,  ana  a  report  recommending  its  improvement  is  printed  in 
Annual  Report  of  the  Chief  of  Engineers  for  1900,  pages  1612-1015. 

The  original  low-water  depth  at  Tuckerton,  the  head  of  navi^n- 
tion,  was  15  inches,  which  increased  gradually  to  4  feet  at  tlie  mouth 
of  the  creek,  a  distance  of  2  miles.  From  Ihe  mouth  of  the  cnn^k 
across  the  flats  to  Gaunts  Point,  seven-eighths  of  a  mile,  the  low-wat(»r 
depths  were  2  to  2J  feet.    The  mean  tidal  range  is  2J  feet. 

The  existing  project,  adopted  by  the  river  and  harbor  act  of  Juno 
13, 1902,  contemplates  the  dredging  of  a  channel  G  feet  deep  at  moan 
low  water  and  80  feet  wide  from  Gaunts  Point,  seven -eight  lis  of  a 
mile,  to  the  mouth  of  the  creek;  thence  a  channel  of  the  same  depth 
and  75  feet  wide,  1  mile,  to  Parkers  Landing;  thence  a  channel  of 
the  same  depth  and  60  feet  wide,  five-eighths  of  a  mile  farther,  to 
West  Tuckerton  Landiiig;  thence  a  channel  6  feet  deep  at  mean  low 
water  and  60  feet  wide  for  three-eighths  of  a  mile  to  just  above  Scow 
Landing,  and  thence  a  channel  3  feet  deep  at  moan  low  water  and  -10 
feet  wide  for  one-eighth  of  a  mile  to  the  milldam  at  Tuekerton, 
together  with  the  widening  of  the  channel  at  sharp  bonds;  the  elian- 
nd  across  the  cove  between  the  mouth  of  the  creoK  and  Oyster  ]\{'i\ 
Point  to  be  supplemented,  if  necessary,  by  a  revetment  wall  alon^ 
its  northern  side.  The  estimated  cost  of  the  work,  including:  contin- 
gencies, is  $61,880.  Under  authority  contained  in  the  riv<M-  and  har- 
bor act  of  March  3,  1905,  the  Secretary  of  War  anihoi'ized  the  loca- 
tion of  the  channel  at  the  mouth  to  \ye  change<l  so  as  to  h'ad  it  in  a 
south-southeast  direction  directly  to  the  deep  water  at  the  head  of 
Marchelder  channel  instead  of  to  Gaunts  Point. 

The  channel  has  been  dredged  to  the  project  widths  from  tlie 
mouth  of  the  river  to  a  point  2,100  feet  below  the  milhhnn  at.  Tucker- 
ton, the  depth  made  being  0  foot  at  mean  low  water,  e.\e<'})t  the  upixr 
581  fcet,  which  was  dredged  to  5  feet  at  mean  low  water.  This 
oompletod  about  one-half  of  the  project. 
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The  river  and  harbor  act  of  March  2,  1907,  appropriated  $12,000 
for  continuing  the  improvement,  and  a  project  for  the  expenditure  of 
the  appropriation  was  duly  approved  by  the  Chief  of  Engineers. 
This  mchided  dredging  of  the  cut  fi*om  the  mouth  of  Tuckerton 
(heek  to  the  Marchelder  channel.  It  was  then  found,  however,  that 
dredging  along  that  line  would  destroy  several  oyster  beds  held  and 
owned  by  private  parties  under  leases  from  the  State  of  New  Jersey, 
and  it  was  therefore  concluded  to  defer  operations  until  this  matter 
could  be  adjusted. 

Under  date  of  December  16,  1907,  the  chief  of  the  bureau  of  shell 
fisheries  of  the  State  of  New  Jersey  advised  this  department  that 
all  objections  to  the  proposed  dredging  had  been  removed,  and 
thereupon  contract  for  the  dredging  was  entered  into  and  the  work 
is  expected  to  begin  shortly.  The  contract  provides  for  dredging  a 
straight  channel  from  deep  water  of  Marchelder  channel  off  Parkers 
Island  across  the  flats  of  Little  Egg  Harbor  to  the  mouth  of  Tucker- 
ton Creek,  passing  through  the  point  on  the  southwest  side  of  the 
mouth,  and  then  dredging,  as  far  as  the  available  funds  will  permit, 
the  upper  river,  the  depths  to  be  5  feet  at  mean  low  water  from 
jVfarchelder  channel  to  Scow  Landing  and  thence  3  feet  to  the 
milldam. 

The  maximum  draft  that  could  be  carried  on  June  30,  1908,  at 
mean  low  water  over  the  shoalest  part  of  the  improvement  is  2  feet 
from  the  milldam  to  Scow  Landing,  4  feet  thence  to  West  Tuckerton, 
5.5  feet  thence  to  Parkers,  6  feet  thence  to  the  mouth,  and  thence 
one-half  foot  to  head  of  Marchelder  channel. 

The  amount  expended  on  this  improvement  to  June  30,  1908,  is 
$23,966.91,  of  which  $2,215.14  was  for  maintenance. 

The  commerce  reported  for  the  calendar  year  1907  is  4,185  tons, 
valued  at  $1,310,945. 

The  improvement  of  Tuckerton  Creek  is  not  yet  sufficiently  ad- 
vanced to  show  any  material  decrease  in  freight  rates.  Shipments 
from  distant  points  have,  however,  been  increased  and  facilitated, 
although  lumber-laden  vessels  still  are  obliged  to  await  tides  at  the 
flats  at  the  mouth  to  enter  the  creek. 

As  the  project  progresses  it  is  believed  that  cost  of  maintenance 
will  decrease. 

It  is  proposed  to  expend  the  funds  recommended  below  in  restoring 
and  maintaining  the  present  channel  and  in  completing  the  work 
under  the  approved  project: 

July  1,  1007,  balance  unexpended $12,242.23 

June  o(>,  1008,  amount  expondod  during  Hscal  year  for  maintenance 
of    improvement 209. 14 


July  1,  1008,  balance  unexi)ended- 12,033.09 

July  1,  19<.>8,  amount  covered  by  uncompleted  contracts. 10,800.00 

Amount  (estimated)  required  for  completion  of  existing  projwt 27,3S0. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
oO,  1910,  for  works  of  improvement  and  for  maintenance,  in 
addition  to  the  balance  unexpended  July  1,  1908 29,880.00 

Submitted  in  comi>liance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  I  8.) 
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9.  Cold  Spring  Irdet^  New  Jersey. — ^This  is  a  new  work.  The 
locality  is  on  the  coast  of  New  Jersey,  about  3  miles  east  of  the  city 
of  Cape  May.  Within  the  inlet  there  was  originally  a  natural  basin 
about  6  feet  deep  and  60  acres  in  area.  In  the  throat  of  the  inlet  the 
depth  was  29  feet  at  mean  low  water  and  on  the  outside  bar  there 
was  a  minimum  depth  of  3.5  feet  at  low  water  about  one-half  mile 
out.    There  was  no  commerce. 

Improvement  of  the  locality  was  begun  by  private  parties  to  en- 
large the  basin  inside  the  inlet  to  about  500  acres  in  area,  with  a 
depth  of  30  to  40  feet;  and  to  complete  the  plan  for  a  safe  land- 
locked harbor  for  commerce  and  refuge,  the  General  Government  has 
undertaken  to  provide  a  suitable  connection  between  it  and  the  deep 
water  in  the  ocean,  so  as  to  make  the  harbor  accessible  to  seagoing 


The  plan  of  improvement  adopted  by  the  river  and  harbor  act  of 
March  2,  1907,  contemplates  providing  an  entrance  channel  25  feet 
deep  at  mean  low  water  by  construction  of  parallel  jetties  750  feet 
apart  and  dredging  between  them,  at  an  estimated  cost  of  $1,311,700. 
The  adoption  of  this  project  was  conditional  upon  the  contribution 
of  $100,000  toward  the  improvement  by  local  authorities  or  private 
parties.  This  contribution  was  made  by  deposit  on  February  28. 
1908,  with  the  Assistant  Treasurer  of  the  United  States  at  Phila- 
delphia, Pa.,  of  $100,000  to  the  credit  of  Maj.  C.  A.  F.  Flagler, 
Corps  of  Engineers,  the  district  engineer  officer,  by  the  Cape  Slay 
Keal  Estate  tjompany.  The  work  is  being  done  under  continuing 
contracts  for  completion,  $603,800  remaining  to  be  appropriated. 

All  the  requirements  of  the  act  of  1907  relative  to  (*onveyanc(^  of 
land,  etc.,  have  been  carried  out  and  the  deeds  of  conveyance  to  the 
United  States  approved  by  the  Department  of  Justice. 

The  dredging  of  the  harbor  is  a  little  more  than  one-half  completed 
and  though  no  work  is  in  progress  at  present  it  is  understooa  that 
the  Cape  May  Real  Estate  Company  is  soon  to  resume  operations 
thereon. 

The  report  of  survey  upon  which  the  plan  of  improvement  is  based 
ip  printra  in  House  Document  No.  388,  Fift3'-ninth  Congress,  second 
session. 

On  October  8,  1907,  proposals  wore  opened  for  the  recpiired  jelty 
woric  and  award  made  to  the  lowest  bidder,  the  Seacoast  Construction 
Company,  of  New  York.  This  company,  however,  failed  to  ex<»cut(» 
the  contract  required,  and  later,  upon  evidence  that  it  had  Ikhmi 
merged  into  the  Breakwater  Construction  and  Engineering  Conipimy. 
a  contract  dated  January  18,  1908,  was  entered  into  with  that  com- 
pany on  the  bid  submitted  by  the  Seacoast  Construction  ConipaTiy. 
the  work  to  be  commenced  within  sixty  days  and  completed  withiTi 
two  years  and  two  months  after  notification  of  approval  of  the  con- 
tract, which  was  given  April  20,  IDOw.  At  the  close  of  the  lineal  \y*\\Y 
the  contracting  company  had  not  begun  the  work  at  the  site  of  tlu; 
jetty,  bat  was  assembling  its  plant  and  getting  its  quarry  in  order 
for  the  shipment  of  the  required  stone. 

All  the  necessary  arrangements  have  )»ccn  made  for  heginnin^r  the 
work,  including  borings,  surveys,^  ])renaration  of  detailed  plan-,  the 
construction  or  quarters  and  office  ror  the  assistant  engJTiecr.  in- 
roectoTB,  etc.,  inspection  launch  and  other  means  of  tran>poriation 
for  employees  on  the  work,  eta 
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The  range  of  tide  at  the  inlet  is  4  feet. 

The  amount  expended  on  this  improvement  to  June  30,  1908,  is 
$18,220.42. 

It  is  proposed  to  apply  the  appropriation  recommended  toward 
completion  of  the  jetties  and  in  dredging  in  accordance  with  the  ap- 
proved project. 

July  1, 1907,  balance  unexpended $311,000.00 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908 236, 200. 00 

Amount  contributed  by  private  parties 100, 000. 00 


647,200.00 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  Im- 
provement     18, 220. 42 


July  1,  1908,  balance  unexpended 628,979.58 


July  1,  1908,  amount  covered  by  uncompleted  contracts 614,600.00 


Amount  (estimated)  required  for  completion  of  existing  project 663,800.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  improvement  in  addition  to  the  balance  unex- 
pended July  1,  1908 266,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  I  9.) 

10,  Wilmington  Uarbor^  Delaware, — The  harbor  of  Wilmington, 
Del.,  is  in  the  Christiana  River  and  includes  a  length  of  about  4  miles 
above  its  mouth  at  the  Delaware  River.  It  also  includes  the  navi- 
gable portion  of  the  Brandywine  River  (2  miles),  which  flows  into 
the  Christiana  River  at  a  point  about  If  miles  above  its  mouth. 

Previous  to  1836,  when  the  first  appropriation  for  the  improvement 
of  the  Christiana  River  was  made,  the  low-water  depth  at  the  en- 
trance to  this  stream  was  about  8J  feet.  The  minimum  depth  in 
the  channel  in  the  portion  of  the  river  below  Third  Street  Bridge, 
Wihnington,  was  8  feet.  This  depth  was  increased  in  1836  by  drecfg- 
ing  to  10  foot  below  low  water,  and  under  projects  of  1871  and  1881 
to  12  and  15  feet,  respectively. 

The  present  project  is  based  upon  a  survey  made  in  1895  and 
adopted  in  river  and  harbor  act  of  June  3,  1896.  It  provides  for 
the  formation,  by  dredgfing,  rock  removal,  and  construction  of  dikes, 
of  a  channel  in  the  Christiana  River  21  feet  deep  at  mean  low  water 
from  that  depth  in  the  Delaware  River  to  the  pulp  works,  a  distance 
of  about  4  miles,  and  thence  diminishing;  to  a  depth  of  10  feet  at 
moan  low  water  to  the  draw  pier  of  the  Philadelphia,  Baltimore  and 
Washington  Railroad  cut-off  bridge  No.  4,  the  width  at  bottom  vary- 
ing between  250  feet  at  the  mouth  and  200  feet  at  bridge  No.  4.  The 
project  further  provides  for  the  removal  of  shoals  from  brid^  No.  4 
to  Newport  to  a  depth  of  7  foot  at  mean  low  water.  This  project  was 
completed  in  1906.  The  depth  made  over  the  rock  ledges  just  above 
and  below  the  Third  Street  Bridge  is  about  21 J  feet. 

Further  work  contemplated  is  for  maintenance  of  the  improvement. 

Under  an  act  of  the  le^slature  of  the  State  of  Delaware,  approved 
March  9,  1901,  authorizing  the  city  of  Wilmington  to  contribute  to 
the  extent  of  10  per  cent  of  the  amount  expended  by  the  United 
States  Government,  for  the  improvement  of  Wilmington  Harbor,  the 
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sum  of  $4,400.54  was  expended  by  the  city  of  Wilmington  m  dredg- 
ing the  channel  between  the  Third  Street  Bridge  and  the  Market 
Street  Bridge,  resulting  in  a  continuous  channel  75  feet  wide  and  17 
feet  deep  atnnean  low  water  between  the  points  named  and  connect- 
ing_  them  with  the  channel  dredged  by  the  General  Government. 
This  work  was  done  under  the  supervision  of  the  local  United  States 
engineer  ofScer. 

The  city  of  Wilmington  has  also,  under  the  State  law  above  re- 
ferred to,  recently  appropriated  the  further  sum  of  $6,567.41  as  its 
contribution  for  the  improvement  of  Wilmington  Harbor,  and  this 
will  shortly  be  expended  in  dredging  under  the  supervision  of  this 
department  as  heretofore. 

Under  a  contract  made  for  the  expenditure  of  part  of  the  appro- 
priation made  by  iJie  river  and  harbor  act  of  March  2,  1907,  repairs 
were  made  to  the  jetties  at  the  mouths  of  the  Brandywine  and  Chris- 
tiana rivers  and  the  channel  was  dredged  to  a  depth  of  19  feet  at 
mean  low  water,  which  included  an  allowance  of  1  foot  for  overdepth 
under  the  contract,  from  the  Delaware  River  to  a  point  about  1,200 
fset  above  Lobdell's  canal,  and  from  a  point  opposite  Harlan  & 
Hollingsworth's  dry  dock  for  a  lengjth  of  1,025  feet  downstream, 
the  width  made  in  the  lower  river  being  250  feet  and  in  the  upper 
river  200  feet  On  June  30,  1908,  the  channel  had  a  depth  of  18 
feet  at  mean  low  water,  with  a  width  of  250  feet  between  the  mouth 
and  the  Pemisylvania  Kailroad  cut-off  bridge  No.  3 ;  thence  18  foot 
with  a  width  of  150  feet  to  Third  Street  Bridge;  thence  13  feet  with 
a  width  of  150  feet  to  Market  Street  Bridge;  thence  18  feet  with  a 
width  of  200  feet  to  the  Harlan  &  Hollin^worth  dry  dock ;  thence 
18  feet  with  a  width  of  100  feet  to  the  Baltimore  and  Ohio  Railroad 
bridge;  thence  9  feet  with  a  width  of  100  feet  to  the  Pennsylvania 
Railroad  cut-off  bridge  No.  4;  and  thence  6  feet  with  a  width  of 
about  100  feet  to  Newport. 

Between  January  28  and  February  21,  1908,  a  large  water-soaked 
log  lying  ill  the  channel  of  the  Christiana  River  about  1,000  feet 
above  Onurdbman's  bridge,  and  four  large  stumps  lying  in  the  channel 
about  2,000  feet  above  the  bridge,  were  removed  from  the  river,  at  a 
cost  of  $234.81,  with  an  allotment  approved  by  the  Secretary  of 
War  December  80,  1907,  from  the  appropriation  for  emergeii(i(s 
made  by  the  river  and  harbor  act  of  March  2, 1007. 

The  maximum  draft  that  could  be  carried  on  June  30,  1908,  at 
mean  low  water  over  the  shoalest  part  of  the  river  under  improve- 
ment was  15  feet  to  Harlan  &  Hollingsworth's  shipyard,  and  0  feet 
thence  to  the  pulp  works. 

The  amount  expended  on  this  improvement  from  18:^0  to  Jimo  30. 
1908,  is  ^69^26.28.  Of  this  amount  $567,205.07  was  expended  on 
the  present  project,  and  of  which  $123,553.44  was  for  niaiutenaiice. 
This  is  exclusive  oi  $234.81  expended  from  appropriation  for  oiikm-- 
gencies  in  removal  of  obstructions  from  the  channel  above  Church- 
man's bridge. 

The  tonnage  and  value  of  the  leading  articles  shipped  to  and  from 
the  port  of  Wilmington  in  the  calendar  year  1007  is  reported  to  have 
been  798^^87  tons,  valued  at  $00,800,037. 

The  snipbuilding  industry  on  the  river  is  quite  extensive,  the 
records  of  the  Department  of  Commerce  and  Labor  showing  tliat, 
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with  the  exception  of  Philadelphia  and  Newport  News,  Wilmington 
had  the  largest  steel-ship  building  output  on  the  Atlantic  coast  for 
the  ten  years  ending  June  30,  1905. 

The  harbor  improvements  do  not  directly  affect  freight  rates  on 
light-draft  boats  to  any  large  extent.  Shipments  thereon  made  by 
water  range  about  25  per  cent  lower  in  rate  than  by  rail,  but  much 
more  in  deep-draft  vessels,  of  which  there  are  many,  covering  ship- 
ments to  and  from  the  manufacturers  and  shipbuildmg  plants. 

As  the  present  project  has  been  completed,  further  expenditures 
on  the  harbor  will  be  for  maintenance. 

GENERAL  IMPBOVEMENT. 

July  1,  1007,  balance  unexpended $83,931.31 

June  30,  1908,  received  from  sales  of  property 81. 00 


83,062.31 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 49, 819. 78 


Jnlv  1,  1908,  balance  unexpended 34,142.53 

July  1,  1908,  outstanding  liabilities 14,500.00 


July  1,  1908,  balance  available 19, 642. 53 

July  1,  1908,  amount  covered  by  uncompleted  contracts 9, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
]1)10,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  VMS 237,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

EMERGENCIES  IN  RIVERS  AND  HARBORS. 

Amount  allotted  from  appropriation  of  March  2,  1907 $1,250.00 

June  .30,  1908,  amount  expended  dnrinj?  fiscal  year  for  maintenance 
of  improvement 284. 81 


July  1,  3908,  balance  unexpended 1,015.10 

(See  Appendix  I  10.) 

11.  Appoqiimimink^  Mui'derlnU^  and  MisvUlion  rivers^  Delaware. — 
(a)  Appoqvinimink  River, — At  the  time  oi  the  adoption  of  tJie  pres- 
ent project  there  was  a  mean  low-water  depth  of  2  feet  at  the  entrance 
into  Delaware  Bay,  and  the  shoalest  depth  inside  the  river  was  4J 
feet.  The  most  serious  obstructions  to  the  navigation  of  the  river 
were  the  many  bends  in  the  lower  and  middle  sections. 

The  approved  project  is  based  upon  a  survev  made  in  1889,  and 
adopted  by  Congress  in  river  and  harbor  act  of  September  19,  1890. 
It  inovidcs  for  a  channel  8  feet  deep  at  mean  low  water,  having  a 
width  of  80  feet  from  the  bridge  at  Odessa,  the  head  of  navigation,  to 
Xew  bridge,  near  Townsend's  wharf,  a  distance  of  3 J  miles,  and  a 
width  of  100  feet  from  this  wharf  to  the  mouth  of  the  river,  a  dis- 
lance  of  5  miles.     The  estimated  cost  of  the  improvement  is  ^9,963. 

A  history  of  iha  work  done  up  to  June  30,  1905,  may  be  found  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1905,  pages  175-176. 

Wilh  ^^5,500  allotted  by  the  Secretary  of  War  in  1905  from  the 
appropriation  made  by  the  river  and  harbor  act  of  March  3, 1905,  for 
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improving  Appoqiiinimink,  Murderkill,  and  Mispillioii  rivers,  a  cut- 
off was  made  through  the  neck  of  land  on  the  left  bank  of  the  river 
leading  to  Fennimore's  (or  New)  bridge,  about  halfway  between  the 
mouth  and  Odessa.  Tins  cut-off  shortened  the  channel  distance  by 
2,272  feet,  the  distance  Ix^tween  Odessa  and  the  7-foot  contour  in 
Delaware  Bay  being  now  about  CJ  miles. 

Under  the  provisions  of  the  river  and  harbor  act  of  March  2,  1907. 
the  Secretary  of  War  on  March  20,  1907,  approved  an  allotment  or 
$<K400  for  expenditure  on  this  improvement.  Of  tliis  amount  $5,000 
pertained  to  the  act  referred  to  and  the  remainder  was  fimds  per- 
taining to  former  allotment.  With  these  funds  the  channel  has  been 
dredgra  to  not  less  than  7  feet  deep  at  mean  low  water  and  50  feet 
wide  between  Odessa  and  the  mouth. 

The  maximum  draft  that  could  be  carried  on  June  1)0.  190S,  at  mean 
low  water  over  the  shoalest  part  of  the  river  was  7  feet,  and  across 
the  flats  at  the  mouth  4  feet. 

The  amount  expended  on  the  improvenu»nt  to  June  30,  1908,  is 
$41,174.14,  of  which  $9,131.73  was  for  maintenance. 

About  two-fifths  of  the  work  on  the  project  reuiains  to  be  done  to 
complete  it. 

The  commerce  of  the  river  for  the  calendar  j-ear  1907  is  re^wrted 
to  have  been  33,525  tons,  valued  at  $2,238,950. 

The  freight  rates,  it  has  been  reported,  renuiin  about  the  same,  but 
the  passenger  business  has  increased  in  consequence  of  the  improve- 
ment of  the  river. 

It  is  proposed  to  expend  the  funds  recommended  below  in  com- 
pleting to  project  dimensions  the  channel  of  the  river  and  in  main- 
tenance work. 

July  1. 1007,  balance  unexpenthnl $r>.  049.  fiO 

Jnne  80,  1908,  aniount  exiHMubtl  during  fiscal  yonr  for  inaiMtounnoe 
of  Improvement 4.  r>j7. 03 


July  !•  1908,  balance  unexi)on«lwl 1,  4li!.  77 


Amoant  (eBttmated)  required  for  completion  of  existing  project 7,  4(H).  on 


Amount  that  can  be  profitably  exi)€nded  in  fiscal  yciir  ending  Jinio  30, 
1010^  for  works  of  improvement  and  for  muintiMiiince,  in  ntldltion 
to  the  balance  miexiwnded  July  1,  1908 __         {<*) 

Bnbmltted  In  compliance  with  requlivnientH  of  sundry  (rivil  a<-t  of 
June  4, 1897,  and  of  section  7  of  tlie  river  and  liarlxtr  net  nf  ls!U). 

(6)  Murderkill  River. — ^This  river  is  a  tidal  strcjun  and  a  tributary 
of  Delaware  Bay  and  flows  through  Kent  County,  Del.  Its  navigablo 
portion  is  about  9  miles  long.  The  condition  of  th<;  river  was  fair  for 
the  greater  part  of  its  length,  the  avi>ra<r('  width  and  depth  lx'in<r  i*0 
and  6  feet,  respectively.  Outside  the  junction  with  Delaware  Hav, 
however,  tnere  was  a  serious  obntruction — the  flats,  which  are  ncjirly 
bare  at  low  tide  and  extend  for  nearly  a  mile  from  the  shore.  Tiie 
average  rise  and  fall  of  the  tide  at  tiie  mouth  is  4.0  feet. 

In  1881  an  examination  of  this  river  was  made  and  a  project  sub- 
mitted for  its  improvement     No  appropriaticm  was  nuiilc  by  C'on- 

■8ee  consolidated  money  statement  on  page  212. 
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gross,  however,  as  the  river  was  at  that  time  in  the  hands  of  an 
imi)rovement  and  navigation  company  chartered  by  the  State.  This 
company  had  expended  about  $10,000  in  rectifying  the  many  bends  of 
the  river  by  cutting  straight  canals  and  in  dredging  a  narrow  cut 
across  the  fiats  at  the  mouth.    The  latter  slowly  filled  up  again. 

Under  the  provisions  of  the  river  and  harbor  act  of  September  19, 
1890,  a  survey  was  made  and  report  thereon  is  printed  in  House 
Executive  Document  Xo.  21,  Fifty-second  Congress,  first  session. 

The  project  for  improvement,  which  was  adopted  in  the  river  and 
harbor  act  of  July  13,  1892,  is  for  a  7-foot  low-water  channel,  80  feet 
wide  from  the  town  of  PVederica,  at  the  head  of  navigation,  to  the 
month  of  tlie  river,  and  150  feet  wide  from  the  mouth,  across  tiie  flats 
outside  to  the  7-foot  curve  of  depth  in  Delaware  Bay,  the  cut  at  the 
mouth  to  be  protected  by  forming  an  embankment  of  the  dredged 
material  on  each  side,  the  estimated  cost  being  $47,550. 

Dredging  for  original  work  and  for  maintenance  has  been  done  at 
different  times  since  1893.  A  history  of  operations  to  June  30,  1906, 
will  be  found  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1905,  pages  177-178. 

With  fimds  derived  from  the  river  and  harbor  appropriations  of 
March  3,  1905,  and  March  2,  1907,  and  emergency  appropriation  of 
1905,  the  river  has  been  dredged  at  various  points  and  across  the  flats 
at  the  mouth,  resulting  in  a  channel  not  less  than  50  feet  wide  and  6 
feet  deep  at  mean  low  water  from  Frederica  to  the  6-foot  curve  in 
Delaware  Bay.    The  channel  has  since  shoaled. 

Al)out  50  per  cent  of  the  project  has  been  completed. 

An  allotment  of  $3,000  has  been  made  from  the  emergency  appro- 
prialion  provided  by  the  river  and  harbor  act  of  March  2,  1907,  to 
be  api)lied  to  the  maintenance  of  the  river.  Work  under  contract 
was  begun  on  June  30,  1908. 

The  maximum  draft  that  could  be  carried  on  June  30,  1908,  at 
mean  low  water  over  the  shoalest  part  of  the  river  under  improve- 
ment is  5  feet  from  Frederica  to  the  mouth  and  6  feet  across  the 
flats  to  Delaware  Bay. 

The  amount  expended  on  this  improvement  to  June  30,  1908,  is 
$47,337.63,  of  which  $23,970.85  was  for  maintenance. 

The  commerce  of  the  river,  which  is  quite  varied,  is  reported  for 
the  calendar  year  1907  as  63,180  tons,  valued  at  $1,370,900. 

As  to  the  effect  of  the  improvement  of  this  stream  upon  freight 
rates,  it  is  reported  that  shipments  by  water  are  25  to  60  per  cent 
lower  than  by  rail,  and  that  in  winter,  when  the  boats  can  not  run, 
the  railroad  increas(»s  its  rates. 

It  is  proposed  to  expend  the  funds  recommended  below  in  dredg- 
in<r  the  channel  to  full  project  dimensions  as  far  as  possible  and  in 
maintenance  work. 
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July  1,  1907,  balance  unexi^euded $7,8:^7.91 

Allotnteiit   from  exuergeucy  appropriation,  river  and  hurl  tor  net  of 

March  2.  11KI7 3,  000.  00 

10.  837.  91 
June  30,  100$,  amount  expended  during  fiscal  your  for  maintenance 
of    improvement 7, 1G3. 06 


July  1,  190S,  balance  unexpended 3,074.85 

July  1,  1908,  outstanding  liabilities 20. 00 

July  1,  1908,  balance  available 3,  r,r»4.  35 

July  1,  1908,  amount  covered  by  uncompleted  contracts 3, 400. 00 

Amount  (estimated)  required  for  completion  of  existing  project 23,204.00 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
80,  1910,  for  works  of  improvement  and  for  maintenance,  in  addi- 
tion to  the  balance  unexpended  July  1,  lOOS («) 

Submitted  In  compliance  with  requirements  of  sundry  civil  net  of 
,    June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 

(e)  A/isptUian  River. — This  river  is  a  tidal  stream  which  enters 
Delaware  Bay  about  17  miles  noithwest  of  Cape  Henlopen.  It  is 
navigable  for  about  12  miles.  The  mouth  of  the  river  was  greatly 
obstructed  by  a  flat  foreshore  without  a  channel.  Vessels  could  enter 
and  depart  only  at  high  water,  the  tidal  range  being  about  4  feet. 

The  river  from  Milford,  the  head  of  navigation,  lo  the  mouth  was 
improved  by  the  Greneral  Government  between  the  years  1871)  and 
1889,  and  $17,000  was  expended  in  making  a  channel  40  feet  wide  and 
6  feet  deep  at  mean  low  water,  and  its  further  improvement  was  car- 
ried on  to  November,  1906,  under  a  project  adopted  in  the  river  and 
harbor  act  of  July  13,  1892.  This  resulted  in  a  cliannel  40  feet  wide 
and  4|  feet  deep  at  mean  low  water  from  Milford  to  the  mouth  and 
50  feet  wide  and  5  feet  deep  thence  to  the  5-foot  contour  in  Delaware 
Bay;  and  two  jetties  at  the  moutlu  one,  the  north  jetty,  extending 
from  the  east  bank  of  the  river  a  length  of  1,645  feet,  and  the  other, 
the  south  or  Green  Point  jetty,  extending  from  Green  Point,  just 
below  the  mouth  of  Cedar  Creek,  a  distance  of  1,100  feet,  500  feet  of 
the  outer  end  being  parallel  to  and  100  feet  distant  from  the  axis  of 
the  dr^ged  channel,  and  200  feet  from  the  north  jetty. 

The  present  project  was  adopted  in  the  river  and  harbor  act  of 
March  2, 1907,  and  is  based  upon  the  report  printed  in  House  Docu- 
ment No.  102,  Fifty-sixth  Congress,  second  session.  This  provides  for 
dredging  the  channel  6  feet  deep  at  mean  low  water  and  00  feet  wide, 
increasing  to  75  feet  at  sharp  turns,  from  MiH'onl  to  tlie  iiki  :tii  and 
thence 4  reet  deep  and  150  feet  wide  across  the  Hats,  and  the  construc- 
tion of  a  jetty  along  the  south  side  of  tlie  cliannel,  at  an  estimated  cost 
of  $87,065. 

From  the  appropriation  made  by  the  act  of  Marcli  2,  1907,  for  im- 
proving the  Appoquinimink,  Murderkill,  and  Mispillon  rivers,  Dela- 
ware, $40,000  was  allotted  for  the  Mispillon,  with  which  an  extension 
has  been  built  to  the  south  jetty,  2/J(^0  feet  long,  parallel  to  and  KX) 
feet  distant  from  the  axis  of  the  cliannel,  and  extending  in  a  south- 
easterly direction  into  a  natural  depth  of  2  feet  at  mean  low  water 
on  the  flats  of  Delaware  Bay:  and  under  a  contract  for  dreclging  the 
channel  in  the  river,  with  the  exception  of  about  200  feet  at  New 
Wharf  Landing,  was  dredged  to  a  minimum  depth  of  6  feet  at  moan 

■  Sea  consolidated  money  stuteiucnt  on  page  212. 
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low  water  and  a  width  of  40  feet,  and  some  shoaling  removed  at  the 
mouth. 

About  35  per  cent  of  the  project  has  been  completed. 

The  maximum  draft  that  could  be  carried  on  June  30,  1908,  at 
mean  low  water  over  the  shoalest  part  under  improvement  was  5  feet 
in  the  river  and  2^  feet  across  the  flats  at  the  mouth. 

The  amount  expended  to  June  30,  1908,  is  $111,596.03.  Of  this 
$33,205.96,  is  on  the  present  project  and  no  part  of  which  was  for 
maintenance. 

The  commerce  of  the  river  for  the  calendar  year  1907  is  reported  to 
have  been  229,886  tons  valued  at  $5,226,230. 

The  effect  of  the  improvement  on  freight  rates  is  stated  to  be  quite 
marked,  a  reduction  of  an  average  of  25  per  cent  being  reported,  in 
addition  to  affording  better  and  increased  transportation  facilities. 

It  is  proposed  to  expend  the  funds  recommended  below  in  building 
1,700  feet  of  jetty,  completing  the  south  jetty  to  its  project  length  or 
5,000  feet,  in  dredging  the  channel  within  the  river  and  across  the  flats 
at  the  mouth  to  full  project  dimensions,  and  in  maintaining  the  chan- 
nel for  one  year  after  this  work  is  completed. 

July  1,  1907,  balance  unexpendod $89,573.44 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement     82, 779. 40 

July  1,  1908,  balance  unexpended 0,794.04 

July  1,  1908,  outstanding  liabilities 2, 800.  00 

July  1,  1908,  balance  available 8, 794. 04 

July  1,  1908,  amount  covered  by  uncompleted  contracts 8,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 47,065.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1,  1908 (•) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

CONSOLn)ATED. 

July  1,  1907,  balance  unexpended $63,461. 15 

Allotment  frcmi  emergency  api)r()priation.  river  and  harbor  act  of 

March  2,  1907 8, 000.  00 

66. 401. 15 

June  30,  1908,  amount  expended  during  fiscal  year: 

For  works  of  improvement $32,779.40 

For  maintenance  of  improvement 11,  790. 09 

44, 869. 49 

Julv  1,  1908,  balance  unexpended 11, 891. 66 

July  1,  1908,  outstanding  liabilities 2,  820.  00 

July  1,  1908,  balance  avaUable 9,071.66 

July  1.  1908,  amount  covered  by  uncompleted  contracts 6,400. 00 

Amount  (estimated)  required  for  completion  of  existing  project 77,729.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1910,  for  works  of  improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1,  1908 80,225.00 

Submitted  in  compliance  with  requirements  of  sundry  civU  act  of 
June  4. 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  I  11.) 


*  See  consolidated  money  statemoit  on  this  page. 
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It.  St.  Janes  Rircr^  Delaware, — Before  the  channel  was  improved 
the  least  practicable  low-water  depth  of  water  to  Tx»bnnon.  12  miles 
above  the  month,  was  4  feet,  and  thence  to  Dover,  9  miles  fartlier  up 
the  river,  only  2^  feet. 

The  original  project,  made  in  1880,  was  for  a  3-foot  low- water 
channel,  100  feet  w^ide  across  the  bar  at  the  month,  protected  by  a 
jetty,  at  an  estimated  cost  of  $555,000.  The  project  was  modified  in 
1884  so  as  to  include  the  removal  of  shoals  in  the  river  to  a  depth  of 
6  feet  at  mean  low  water.  Improvements  were  not  begun  until  1885. 
The  proposed  channel  within  the  river  was  repoiled  as  nearlv  com- 
pleted at  the  dose  of  the  fiscal  year  ending  tJune  30,  1888,  $25,000 
having  been  expended. 

A  modification  of  the  project  for  the  improvement  of  the  entrance 
was  submitted  and  approved  in  March,  1889.  This  modified  project 
provided  for  a  cut  across  the  bar  at  the  mouth  from  the  6-foot  depth 
in»de  the  river  to  the  corresponding  depth  outside  the  bar,  the  width 
of  the  cut  to  be  100  feet,  of  which  50  feet  in  the  c(»nter  was  to  bo 
dredged  to  a  depth  of  6  feet,  the  remainder  to  a  depth  of  3  feet  below 
mean  low  water.  Tlie  material  was  to  be  deposited  on  either  side  of 
the  cut  to  form  training  dikes,  the  outer  ends  of  the  dikes  to  l>e 
strengthened  with  pile  revetments.  It  also  provided  for  a  new  cut-off 
across  a  verv  sinuous  bend  in  the  upper  river  about  1  mile  below  L(»l)a- 
non,  near  Wharton's  fishery.  This  was  substantially  completed  in 
1890.    Subsequent  operations  have  been  for  maintenance. 

With  funds  provided  by  general  and  emergency  river  and  harbor 
acts,  dredgir.g  has  been  done  at  various  times  between  1889  and  June 
30,  1905.  A  history  of  these  operations  will  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineei's  for  1005,  pages  181-182. 

Operations  with  funds  provided  by  the  river  and  harbor  acts  of 
March  8,  1905,  and  Marcli  2,  1907,  have  resulted  in  a  continuous 
channel  from  Lebanon  to  Delaware  Bay  of  a  minimum  depth  of  6 
feet  at  mean  low  water  and  a  width  of  40  feet  in  the  river  and  50 
feet  across  the  flats  at  the  mouth. 

An  allotment  of  $3,000  has  l)ecn  made  from  the  appropriation  for 
emergencies  in  river  and  harbor  works,  to  be  apj)lied  to  the  main- 
tenance of  the  river,  and  work  under  contra et  was  begun  on  June  27, 
1908.  It  is  proposed  to  dredge  the  channel  across  tin*  flats  just  out- 
side the  mouth  of  the  river  and,  as  far  as  <li(»  available  funds  will 
permit,  remove  shoals  from  the  channel  of  the  river  between  the 
mouth  and  Lebanon. 

The  amount  expended  on  the  improvement  to  June  30,  1908,  is 
$60,548.27,  of  which  $19,048.27  was  for  nuunt(Mian(v. 

The  maximum  draft  that  could  Ixi  carried  on  June  30,  190R,  at 
mean  low  water  over  the  shoalest  part  from  I^»l)anon  to  the  mouth 
was  5  feet  and  across  the  flats  5  feet. 

The  conmierce  of  the  river  for  the  calendar  vear  1907  is  reported 
to  have  been  76,377  tons,  valued  at  $4,809,740.  that  reported  in  1900 
was  69,241  tons,  valued  at  $3,5()l>,Si>i>.  it  is  stated  thai  the  improve- 
ments made  have  reduced  freight  rates  by  one-fourth  to  one-half, 
besides  increasing  shipments,  especially  fruits,  which  now  reach  the 
market  in  less  time  and  fresher  condition. 

It  is  proposed  to  expend  the  funds  recommended  below  in  main- 
tenance  of  tJhe  present  clianncl. 
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July  1,  1907,  balance  unexpended $2,  748. 01 

Allotniont  from  emergency  appropriation,  river  and  harbor  act  of 

March  2,  1907 ^ S,  000. 00 

5,  748.  01 
June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of    improvement 2, 739. 78 

Julv  1,  1908,  balance  unexpended 3,008.23 

July  1,  1008,  outstanding  liabilities 278.91 

July  1,  1908,  balance  available 2,  729. 32 

July  1,  1908,  amount  covered  by  uncompleted  contracts 2,421.09 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1010,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 4,500.00 

SubniitttHl  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1807,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  1 12.) 

13,  Smyima  River^  Delaware, — ^This  river  was  formerly  known  as 
Duck  Creek.  It  is  a  tidal  stream  flowiiio;  easterly  into  the  Delaware 
River  at  a  point  about  26  miles  south  of  Wilmington,  Del.  The  navi- 
gable portion  of  the  river  was  originally  about  9  miles  long;  the  mini- 
mum mean  low-water  depth  over  shoal  places  was  2J  feet  m  the  river 
and  4  feet  at  the  bar  where  it  enters  the  Delaware  River.  The  mean 
range  of  tide  at  the  mouth  is  nearly  6  feet. 

In  1878  a  project  was  made  for  the  improvement  of  the  whole  river. 
including  the  channel  across  the  bar  at  the  mouth.  By  direction  of 
Congi'ess  the  improvement  of  the  bar  was  commenced  first,  and  dur- 
ing the  following  four  years  three  appropriations,  aggregating 
$10,000,  were  expended  in  dredging  a  channel  100  feet  wide  and  8  feet 
deep  at  mean  low  water  across  tlie  bar.  The  dredged  channel  soon 
filled  up  again. 

A  new  project  was  adopted  in  the  river  and  harbor  act  of  August 
11,  1888,  with  a  view  of  obtaining  a  channel  of  7  feet  depth  through- 
out, width  of  GO  feet  in  the  river  and  100  feet  at  the  bar,  the  channel 
over  the  bar  to  be  protected  by  a  stone  jetty.  The  estimated  cost  of 
the  improvement  was  $90,698.40.  Of  this,  $37,365.20  was  for  dredg- 
ing and  i?5:^,333.20  for  the  jetty.  This  act  made  the  first  appropria- 
tion for  work  on  the  project  and  was  by  its  terms  to  be  applied  to 
dredgfng  only.  The  subsequent  appropriations  for  continuing  the 
improvement  have  also  been  applied  to  dredging. 

The  entire  length  of  channel  has  been  dredged  in  parts  at  various 
times  to  the  approved  dimensions  and  the  project  completed. 

\<\{\\  an  appropriation  of  $15,000  made  by  the  river  and  harbor 
act  of  June  13,  1902,  as  modified  by  the  act  of  March  3,  1905,  two 
cut-offs  were  made  in  1905  extending  from  just  below  Limekiln 
wharf  to  the  turn  just  above  Mill  Creek  and  from  the  mouth  of  Mill 
C're(»k  to  the  bend  above  Brick  Store  wharf,  an  aggregate  length  of 
4,795  feet. 

The  sum  of  $2,500  was  allotted  from  the  emergency  appropria- 
tion made  by  the  river  and  harbor  act  of  March  2,  1907,  and  was 
api^lied  to  the  restoration  of  channel  depths  in  Smyrna  River,  under 
contract.  The  channel  was  dredged  to  a  depth  of  not  less  than  7 
feet  at  mean  low  water  and  width  of  100  feet  from  inside  the  river  at 
the  mouth  to  the  7-foot  depth  in  Delaware  River. 
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The  maximum  draft  that  could  be  carried  on  Juno  30,  1008,  at 
mean  low  water  over  the  shoalest  part  of  the  river  was  G  feet  and 
across  the  flats  at  the  mouth  7  feet 

The  amount  expended  on  the  improvement  to  June  30,  1008,  is 
$69,025.47.  Of  this  amount  $69,026.47  is  on  the  present  project,  and 
of  which  $13,940.69  was  for  maintenance. 

The  commerce  for  the  calendar  year  1907  is  reported^  to  have  been 
197,290  tons,  valued  at  $4,914,450. 

The  effect  of  the  improvement  of  this  river  on  freight  rates  has 
been  to  reduce  them  by  about  25  per  cent,  and  in  addition  it  has 
resulted  in  the  savins  of  time  in  shipments  to  Philadelphia  and 
elsewhere.  These  conditions  have  stimulated  certain  industries,  espe- 
cially the  fruit  culture,  and  largely  increased  the  production  in  this 
section. 

Seference  to  reports  on  examination  and  survey  made  in  pursuance 
of  act  of  March  2, 1907,  will  be  found  on  page  217  of  this  n^jiort. 

It  is  proposed  to  expend  the  appropriation  recommended  below  in 
maintenance  of  the  existing  channel. 

July  1,  1907,  balance  unexpended $1,976.53 

Allotment  from  emergency  approprlntion,  river  and  liMi-bor  net  of 

March  2, 1907 2, 500. 00 


4, 47G.  53 
Jane  80^  1908^  amount  expended  during  fiscal  year  for  nmintonance 
of  Improyement 2, 304. 37 


July  1,  1908,  tmlance  unexpended 2.2-^2.30 

July  1. 1908,  outstanding  liabilities .         .   2,  is;j.  7r» 

July  1,  1908,  balance  available 0S.4O 


'Amount  that  can  be  profitably  expended  in  fiscal  yenrondin?  June  80, 
1910,  for  maintenance  of  improvement.  In  addition  to  the  balance 

unexpended  July  1.  1908. 6,500.00 

Submitted  In  conipllance  with  roqiiironients  of  sundry  civil  act  of 
,    June  4, 1807,  and  of  section  7  of  the  river  and  harbor  act  of  ISDO. 

(See  Appendix  1 13.) 

14,  BroadkQl  RiveVy  Delaware. — In  its  original  condition  the  dep^^V 
of  water  in  the  river  was  fi-oni  3  to  4  feet  at  the  niiineious  shoals 
which  impeded  navigation.  The  depth  at  the  mouth  was  from  IJ  to 
2  feet  at  low  water. 

Prior  to  the  adoption  of  the  existinjr  project  $.'*>.''»,000  was  (expended 
in  providing  a  channel  within  the  river  r>  iVet  dcfp  and  40  feet  wide 
at  low  water  from  the  mouth  to  Mihon,  the  l.<\'id  oi'  navigation. 

The  existing  project  was  adopted  in  the  iivcr  and  harhor  act  of 
March  2,  1907,  and  is  based  upon  report  and  estimate  suhiiiitted  in 
House  Document  No.  214,  Fifty-ninth  Cou'ri'^'ss,  socond  session.  It 
provides  for  the  establishment  of  a  pcrmininit  entrnnce  at  the  mouth 
of  the  river  by  dred^in^  a  channel  from  \\\v  O-fool  curve  in  Delaware 
Bay  to  the  same  depth  in  the  river  and  conslniel'nir  a  i«*tty  on  the 
north  side  of  this  channel.  A  small  *x\\\^  is  to  he  left  in  the  ]^iiy  for 
use  by  vessels  and  to  permit  eir<*uIation.  The  estimatc<l  cost  of  the 
project  is  $33,330. 

The  range  of  the  tide  is  4.1  feet  at  t!tc  moutli,  o.G  feet  at  Ihc  draw- 
Inridgei  sbq  8.4  feet  at  Milton. 
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The  act  of  March  2,  1907,  appropriated  $33,330,  the  amount  esti- 
mated for  the  establishment  of  a  permanent  entrance  at  the  mouth  of 
the  river  and  the  construction  of  a  jetty  on  the  north  side  of  the 
channel,  and  the  title  papers  conveying  to  the  United  States  the  land 
required  for  the  cut  to  be  made  across  Lewes  Cape  have  been  ap- 
proved by  the  Department  of  Justice.  To  the  close  of  the  fiscal  year, 
the  section  of  jetty  extending  from  the  high-water  line  of  Delaware 
Bay  to  the  low- water  line  of  Lewes  Sound  had  been  completed,  and 
work  on  the  section  extending  into  Delaware  Bay  was  well  advanced, 
the  channel  to  be  dredged  across  the  cape  had  been  made  150  feet  wide 
and  6  feet  deep  at  mean  low  water  for  a  length  of  250  feet,  and  a 
furtlier  length  of  117  feet,  45  feet  wide  and  6  feet  deep  at  mean  low 
water.     This  work  was  done  under  contract. 

'J'he  maximum  draft  that  could  be  carried  on  June  30, 1908,  at  mean 
low  water  over  the  shoalest  part  of  the  river  under  improvement  was 
3  feet  from  Milton  to  the  mouth  and  2  feet  across  the  bar  at  the  old 
mouth. 

The  amount  expended  on  the  improvement  to  June  80,  1908,  is 
$42,660.27.  Of  this,  $7,660.27  was  on  the  present  project,  no  part  of 
which  was  for  maintenance. 

It  has  been  impracticable  to  obtain  statistics  of  shipments  by  water 
alone  or  the  tonnage  during  the  calendar  year  1907,  but  it  is  reported 
that  the  value  of  shipments  to  Milton  by  rail  and  water  was  $1,983,000 
and  from  Milton  $1,591,200. 

The  dredging  of  a  channel  from  Lewes  Creek  to  Broadkill  River 
and  the  closing  of  the  present  moutli  of  Lewes  Creek,  provided  for 
in  the  project,  are  now  oeing  performed  by  private  enterprise  under 
the  authority  of  the  Secretary  of  War.  This  eliminates  from  the 
project  these  two  items,  which  were  estimated  at  $10,210.  In  view 
of  the  fact,  however,  that  the  price  obtained  for  the  dredging  now  in 
progress  is  4.2  cents  per  cubic  yard  in  excess  of  that  estimated,  it  is 
not  deemed  advisable  to  reconmiend  at  present  a  reduction  in  the 
approved  estimate  for  completion  of  the  project. 

ft  is  proposed  to  expend  the  funds  recommended  below  in  main- 
taining the  channel  at  the  mouth  of  the  river. 

Since  the  date  of  preparation  of  this  report  work  under  the  ap- 
proved project  has  been  practically  completed.  Although  it  is  too 
soon  to  state  definitely  what  the  final  results  from  the  action  of  the 
single  north  jetty  will  be,  the  effects  of  recent  storms  would  tend  to 
indicate  that  the  south  jetty  mentioned  in  House  Document  No.  214, 
Fifty-ninth  Congress,  second  session,  will  be  necessary  to  protect  and 
hold  a  stable  channel  at  the  mouth  of  Broadkill  River.  From  expe- 
rience in  construction  of  the  existing^  north  jetty,  and  on  account  of 
known  changes  in  quantities  and  prices,  as  well  as  altered  physical 
conditions,  it  is  estimated  by  the  local  officer  now  in  charge  that  a 
suilal)le  south  jetty  will  cost  $21,000.  It  is  recommended  that  fimds 
for  the  construction  of  this  south  jetty  be  made  available  by  Congress, 
to  be  expended  in  the  discretion  of  the  Secretary  of  War. 
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July  1, 1907,  balance  unexpended $33,254.46 

June  30,  VJOS,  amount  expended  during  fiscal  year  for  works  of  Im- 

pruvenieut 7,  5S4. 73 

July  1, 1008,  balance  unexpended 25,  OOS).  73 

July  1.  1908,  outstanding  liabilities 3, 050. 00 

July  1,  1908,  balance  available 22,  niO.  73 

July  1,  1908^  amount  covered  by  uncompleted  contracts 21,  IXH).  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending;  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 2, 500. 00 

Suhniitted  In  compliance  with  reqiiiroments  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1S90. 

(See  Appendix  I  14.) 

16,  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation. — ^During  the  past  fiscal  year  wrecks  were  removed  as 
follows: 

Wreck  of  an  old  sailing  vessel  (name  unknown)  and  barge,  lying 
Slink  in  the  upper  Christiana  River,  Delaware.    Cost,  $359.81. 

Wreck  of  a  stone  barge,  lying  sunk  at  the  mouth  of  the  Brandy- 
wine  River,  Delaware.    Cost,  $140.65. 

The  expenditures  during  the  year  amounted  to  $500.46. 

(See  Appendix  I  16.) 

EXAMINATIONS   AND    SURVEYS    ^lADE    IN    COMPLIANCE    WITH    BIVEB    AND 
UARBOB  ACT  APPROVED  MARCH  2,  1907. 

Reports  on  preliminary  examinations  and  surveys  required  by  the 
river  and  harbor  act  of  March  2,  1907,  of  the  followin^i:  localities 
within  this  district  were  duly  submitted  by  the  district  officer.  They 
were  reviewed  by  the  Board  of  En<rineers  for  Kivers  and  Harbors, 

Sursuant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
ocumcnts  as  indicated : 

1.  Preliminary  examination  of  Little  Riccr^  Delaware^  from  the 
mouth  of  the  sarne  to  the  town  of  Little  Creel\ — Report  dated  May 
6,  1907,  is  printed  in  House  Document  No.  78,  Sixtieth  Con^rress, 
foat  session.  The  locality  is  not  considered  worthy  of  improviMuent 
by  the  United  States. 

jp.  Preliminary  examination  and  surcey  of  Toms  River,  New  Jer- 
sey^  vnth  a  view  to  obtaining  6  feet  of  water  on  ahonh  ni  ar  village 
of  Toms  River. — ^Keports  dated  May  G  and  Octob(»r  10,  1007,  aVe 

Srinted  in  House  Document  No.  iUO,  Sixtieth  Couirress,  first  session. 
L  plan  for  improvement  at  an  estimated  cost  of  $1(),0")()  is  present(Hl. 
S.  Preliminary  examination  and  survt  y  of  Furkal  River.  .Vf  k) 
Jersey^  from  its  mouth  to  the  town  of  Forked  River,  with  a  view  to 
obtaimng  a  depth  of  6  feet. — Reports  dated  April  t>4  and  October  IG, 
1907,  are  printed  in  House  Document  No.  403,  Sixtieth  Con^rress, 
first  session.  The  locality  is  not  considered  worthy  of  iiiii)roveiiient 
bj  the  United  States. 

4.  Preliminary  examination  and  survey  of  Smyrna  Rinr,  Dela- 
veare. — ^Reports  dated  May  2  and  December  11,  1907.  respectively,  are 
printed  in  House  Document  No.  815,  Sixtieth  Congress,  first  session. 
A  plan  for  improvement  s,t  an  estimated  cost  of  $89,000  is  xn-eseuted. 
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5.  Preliminary  examination  and  survey  for  canal  to  connect  Reho- 
hoth  Bay  with  Delaware  Bay  at  or  near  Lewes^  Del.^  through  Lewes 
Creik  and  Gordon  Lake. — Reports  dated  May  17,  1907,  and  January 
17,  1908,  respectively,  are  printed  in  House  Document  No.  823,  Six- 
tieth Congress,  first  session.  A  plan  for  improvement  at  an  esti- 
mated cost  of  $356,000  is  presented. 

6.  Preliminary  examination  and  survey  of  Cat  River^  Virginia^ 
with  a  view  to  obtaining  a  deeper  chan7iel. — ^Reports  dated  June  12, 
1907,  and  April  11,  1908,  respectively,  are  printed  in  House  Docu- 
ment No.  957,  Sixtieth  Congress,  first  session.  A  plan  for  improve- 
ment at  an  estimated  cost  of  $12,100  is  presented. 

The  local  officer  was  also  charged  with  the  duty  of  making  other 
preliminary  examinations  and  surveys,  provided  for  in  the  river  and 
harbor  act  of  March  2,  1907,  as  follows,  and  reports  thereon  will  be 
duly  submitted  when  received: 

1.  OJdmans  Creek^  New  Jersey. 

^,  St.  Jones  River^  Delaware^  from  its  mouth  to  Dover. 


IMTKOVEMENT    OF    RIVERS    AND    HARBORS    IN    THE    BALTIMORB, 
MARYLAND,  DISTRICT. 

This  district  was  in  the  charge  of  Col.  R.  L.  Hoxie,  Corps  of  Engi- 
neers.    Division  engineer,  Col.  D.  W.  Lockwood,  Corps  oi  Engineers. 

1.  Patapsco  River  and  ehunnel  to  Baltimore^  Md. — Before  opera- 
tions were  begun  by  the  United  States  a  controlling  depth  of  17  feet 
was  available,  with  a  mean  range  of  tide  of  a  little  over  1  foot.  Ves- 
sels over  that  draft  were  obliged  to  lighter  portions  of  their  cargoes 
al)out  14  miles  below  to  permit  them  to  reach  the  wharves  of  the  city. 
There  were  pockets  where  deeper  water  prevailed,  but  these  were 
unconnected  by  any  channel,  natural  or  artificial.  Under  the  original 
project,  dated  April  15,  1853,  for  a  channel  22  feet  deep  at  mean  low 
water  and  150  feet  wide,  the  Fort  McHenry  channel  was  dredged, 
extending  from  the  limits  of  the  city  of  Baltimore  to  a  point  just 
below  Fort  Carroll,  and  the  Brewerton  channel  from  this  point  to 
deep   water  of  Chesapeake  Bay   off   Swan  Point,    The  cost   was 

$;]0(),ooo. 

In  1871  the  project  was  enlarged  to  a  width  of  400  feet  at  the  lower 
end  of  the  channel,  diminishing  to  250  feet  at  its  upper  end,  with  a 
mean  low- water  depth  of  24  feet.  Meantime  it  had  been  found  that 
the  portion  of  tlie  Brewerton  channel  which  was  swept  across  by  the 
current  of  the  Susquehanna  River  was  continually  obstructed  by  sedi- 
mentary deposit.  This  led  to  a  search  for  a  better  location  for  a  deep 
channel  which  could  be  made  and  maintained  by  dredging  and  the 
natural  currents.  This  was  found  in  the  position  of  the  resultant  of 
the  two  great  forces  made  by  the  currents  of  the  Susquehanna  and 
Patapsco  rivers.  The  new  channel  had  also  the  advantage  of  being 
shorter  by  several  miles,  and  for  this  reason  and  the  very  much 
diminished  sedimentary  deposit  the  cost  of  maintenance  was  much 
lessened.  In  1892  a  project  for  27  feet  depth  at  mean  low  water,  with 
a  wiihh  of  600  feet  in  the  straight  sections  and  over  1,200  feet  in  the 
angh\s,  was  completed.  At  the  same  time  the  portion  of  the  Brew- 
ert(Mi  rliannel  between  the  upper  end  of  the  present  cut-off  and  the 
point  of  intersection  of  the  Brewerton  and  Craighill  channels  was 
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abandoned  because  of  the  sedimentary  deposit  from  the  Susquehanna 
sweeping  across  it  and  to  shoi*ten  the  channel  still  further  and  lessen 
the  cost  of  maintenance.  The  act  of  June  3,  189G,  authorized  the 
increase  of  the  depth  of  the  channel  to  30  feet  at  mean  low  water, 
with  a  bottom  width  of  600  feet,  widened  at  the  angles,  and  with  side 
slopes  of  3  base  to  1  vertical.  This  was  completed  May  22,  1903,  and 
has  since  been  maintained.  The  amount  expended  on  original  and 
modified  pipjects  prior  to  operations  under  existing  project  is 
$4,721,269.48,  of  which  $32,797.72  was  for  maintenance. 

The  existing  project,  adopted  by  Congress  March  3,  1905,  provides 
for  a  channel  36  feet  deep  at  mean  low  water  and  600  feet  wide  at 
bottom,  with  side  slopes  or  3  base  to  1  vertical  from  Fort  McHenry  to 
deep  water  in  Chesapeake  Bay  above  Sandy  Point  light-house  and 
through  the  shoals  opposite  York  Spit,  at  an  estimated  cost  of 
$3,465,000.  Dredging  rx»gan  July  5,  1905,  and  resulted  in  a  depth  of 
85  feet  for  a  width  of  3^3  feet  in  the  section  near  Baltimore,  and  a 
varying  depth  of  from  31  feet  to  35  feet  for  a  width  of  300  feet  in  the 
section  opposite  York  Spit.  An  appropriation  of  $500,000  was  made 
in  the  river  and  harbor  act  of  March  2,  1907,  and  work  was  author- 
ized under  continuing  contracts  for  completion  to  an  additional 
amount  of  $1,715,000.  Proposals  for  this  work  were  opened  July  1, 
1907.  and  a  continuing  contract  made  for  completing  the  project. 
Work  under  contract  has  been  in  progress  during  the  fiscal  year  with 
tlie  result  that  the  section  near  Baltimore  is  nearly  completed  and 
will  be  entirely  so  in  the  coming  autumn.  The  eastern  half  (or  :^00- 
foot  width)  of  York  Spit  channel  is  nearly  completed,  and  is  expeiteil 
to  be  entirely  so  in  the  coming  August.  The  sum  of  $9f>5.000  asked 
for  is  the  balance  of  $1,715,000  authorized  in  act  of  March  2,  1907, 
and  is  intended  to  be  applied  to  completing  project. 

The  amount  expended  on  the  existing  project  to  the  close  of  the 
fiscal  year  ending  June  30,  1908,  is  $1,501,17*4/20  and  ^18.0r>5.14  for 
filling  in  swamps  at  Fort  Howard,  Md.,  of  which  $1,231.81  has  been 
TCpaS,  leaving  $16,830.33  still  due. 

The  draft  that  can  now  be  carried  to  Baltimore,  the  head  of  navi- 
gation, a  distance  of  11  miles  from  the  mouth  of  Patapsc-o  Riv(»r  and 
171  miles  from  the  mouth  of  Chesapeake  Bay,  is  35  foot  at  moan  low 
water.  The  length  of  dredged  channel  in  Patapsco  Rivor  and  Chosa- 
peake  Bay  above  Sandy  Point  is  about  20  miles;  oi)posite  York  Spit, 
about  4|  miles. 

The  tonnage  movement  of  the  port  has  been  as  follows: 


Fiscal  year  eiidinj?  June  80—    Ton*- 

1889 3.243,017 

1800 4,237.301 

1801- 4,495,400 

1802 5,224,042 


1803. 

1804 

ISOTi 

189B- — 

1807 

1808 


4.  ($07, 170 
4, 752.  IMO 

4,  7tM,  iK)4 

5,  3(W,  804 

6,  S<W,  120 

7,  331),  405 


Fiscnl  year  «*:Hiinj:  June  :;0  -    T'ohh. 


ISOO. 
V.MMJ  ._ 
1001  . 
lOOL'  _ 

10(»:;  _. 
VMU  ... 
ioor>._. 


0.  S.|3,r>20 

._.      7. 1»M,5S0 

S.  n.v>,  017 

7.  n-JO.  ST(i 

7, 7:n'». -IIT 

7,  :!:m.  LMi 

7,510,713 


Umm; 8,  L»77,  rK>s 

1007 8.4-ls.  20:) 

1008 8,411,034 
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The  statistics  of  the  port  for  the  past  fiscal  year  are  illustrated 
briefly  by  the  following  table: 

Diitinble  imports  have  decreased $4,068,778 

Free  imports  have  decreased —    $4, 223, 117 

Domestic  exports  have  decreased $14,726,083 

Tonmige  (foreign  and  coastwise)  has  decreased tons 7,169 

Duties  collected  have  decreased . $397,944.56 

Duties  ou  merchandise  in  bond  have  increased .$28,804.22 

Duties  on  merchandise  in  bond  with  and  without  appraisem^t 
have  increased $940, 880. 12 

'J'he  effect  of  the  present  project  upon  freight  rates  can  not  be 
ascertained  until  work  is  completed,  but  as  some  of  the  vessels  trad- 
ing with  the  port  are  not  now  able  to  load  to  their  full  capacity  the 
tendency  should  be  toward  cheapening  rates  when  means  are  provided 
to  enable  them  to  carry  full  cargoes  and  to  enable  other  vessels  of 
greater  capacity  to  trade  with  the  port. 

Eeferences  to  reports  of  examinations  and  surveys  are  to  be  found 
on  page  180  of  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1904. 

July  1,  1907,  balance  unexpended $980, 128. 12 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908 750, 000. 00 

June  30,  1908,  amount  repaid  on  account  filling  in  swamps  at  Fort 
Howard,  Md 1, 234. 81 

1, 781, 362. 93 

June  30,  1908,  amount  expended  during  fiscal  year : 

For  works  of  improvement $771, 541. 80 

For  filling  in  swamps  at  Fort  Howard,  Md 18, 065. 14 

789,606.94 


July  1,  3908,  balance  unexpended 941,755.99 

J  uly  1,  1908,  outstanding  liabilities 1, 049. 32 

July  1,  1908,  balance  available 940,706.67 

July  1,  1908,  amount  covered  by  uncompleted  contracts 914, 344. 20 

Amount  (estimated)  required  for  completion  of  existing  project 965,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 965, 000.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 
(See  Appendix  J  1.) 

^.  Channel  to  Curtis  Bay^  in  Patapsco  River ^  Baltimare  Harbor^ 
Maryland, — With  a  mean  range  of  tide  of  a  little  over  1  foot,  there 
was  a  controlling  depth  of  20  feet  at  mean  low  water  in  1893,  when 
the  first  improvement  was  undertaken  by  the  United  States.  The 
original  project  was  dated  July  15,  1892,  and  was  for  a  channel  27 
feet  deep  at  mean  low  water  and  a  bottom  width  of  150  feet,  at  an 
estimated  cost  of  $85,000.  Forty  thousand  dollars  of  the  estimate 
was  appropriated,  and  with  this  total  expenditure  the  channel  was 
first  made  25  feet  deep  for  the  project  width  and  then  dredged  to  27 
feet  depth  for  a  width  of  70  feet  in  the  axis  of  the  150-foot  channel. 
That  project  never  was  completed.  It  was  superseded  by  a  project 
in  the  river  and  harbor  act  approved  June  13,  1902,  for  deepening 
the  channel  to  30  feet  and  widening  it  to  250  feet,  and  authority  was 
granted  to  make  continuing  contracts  to  complete  the  work.  The 
estimated  cost  was  $196,000. 
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A  oontinning  contract  was  approved,  and  under  it  dredging  was 
commenced  March  5,  1903,  and  the  project  completed  November  30, 
1903. 

The  amount  expended  on  existing  project  to  June  30,  1908,  was 
$196,000,  of  which  $3,316.64  was  used  during  the  past  fiscal  year  for 
maintenance  in  partially  removing  some  shoaling.  This  was  done 
under  contract  The  sum  of  $9,000  more  is  rorniired  to  entirely 
remove  shoals  and  place  material  behind  bulkheads. 

Curtis  Bay  is  the  mouth  of  Curtis  Creek,  which  is  navigable  in  fact 
5|  miles  above  the  head  of  the  channel  contemplated  by  the  existing 
project,  but  a  maximum  draft  of  28i  feet  at  mean  low  water  can  be 
carried  June  80,  1908,  over  the  shoalest  part  of  the  locality  under 
improvement,  which  is  a  distance  of  2^  miles. 

It  is  stated  that  the  improvement  has  lowered  rates  upon  freight, 
but  the  amount  of  reduction  has  not  been  ascertained. 

References  to  reports  on  examinations  and  surveys  are  to  be  found 
on  pa^  180  of  the  Annual  Report  of  the  Chief  of  Kngineors  for  1904. 

This  bay  is  in  the  collection  district  of  Baltimore  and  the  statistics 
are  attached  to  the  report  for  that  harbor. 

July  1,  1907,  balance  unexpended $3, 316. 64 

June  30,  1908.  amount  expended  during  flscal  yonr  for  ma  In  ten  mice 
of  Improvement 3, 310. 04 

I  Amount  tbat  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement 9,000.00 
Submitted  in  compliance  witli  requirements  of  snndry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 

(See  Appendix  J  2.) 

S.  Harbor  of  southwest  Baltimore  {Spring  Garden) ,  Md, — No  work 
was  done  by  the  United  States  Ixjfore  the  existing  project,  but  the 
city  of  Baltimore  dredged  a  channel  from  the  msim  ship  channel  to 
the  foot  of  Eutaw  street,  which  had  a  controlling  depth  of  15  feet  at 
mean  low  water.  The  average  rise  of  the  tide  is  a  little  over  1  foot. 
In  response  to  a  resolution  of  the  House  of  Representjitivcs  an  esti- 
mate was  furnished  March  7,  180G  (printed  in  Aimiuii  Keport  for 
1896,  p.  1006),  of  the  cost  of  deepening  the  charmel  to  a  depth  of  27 
feet.  It  was  for  a  channel  100  feet  wide  on  the  bottom,  with  side 
dopes  of  1  on  3,  from  the  main  ship  channel  near  Fort  McTIeni-y  to 
the  foot  of  Eutaw  street,  with  a  turning  basin  400  f(»ot  by  400  feet  nciar 
the  upper  end,  at  an  estimated  cost  of  $314,000.  which  Is  the  existing 
project.  Five  thousand  dollnrs  was  appropriatcMl  June  3,  1SJH»,  hut 
it  was  deemed  inexpedient  to  start  the  work  with  that  small  sum. 
June  18,  1902,  $88,000  was  appropriated  and  authority  grnnlcd  to 
enter  into  contracts  for  the  completion  of  the  work.  A  continuing 
contract  was  made  for  the  completion  of  the  project,  and  it  was  com- 
pleted April  4,  1906.  The  sum  of  $314,000  was  expended  under  the 
project  for  improvement,  in  addition  to  which  $0,500  was  expended 
dunng  the  year  just  past  for  maintenance. 

The  work  of  the  year  was  for  the  partial  removal  of  extensive 
ahoalsi  nnder  contract  The  sum  of  s^.Vi.OOO  more  is  nMiuin»(l  to  en- 
tirely remove  shoalinjg;  and  place  material  behind  hulklieads.  Thi^ 
diannel  was  dredged  m  very  soft  material,  whore  silt  has  bex^n  slowly 
accumulating  for  many  years.  The  cost  of  maintenance  for  a  nunilxT 
of  yean  will  probably  continue  to  be  large,  but  after  the  side  slopes 
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have  flattened  out  sufficiently  it  is  thought  that  the  cost  of  main- 
tenance will  be  much  reduced. 

The  niaximum  draft  that  can  be  carried  June  30, 1908,  at  mean  low 
wat^r  over  the  shoalest  part  of  the  locality  under  improvement  is  27 
feet  at  the  lower  end  and  about  16  feet  at  the  upper  end. 

The  stream  is  navigable  in  fact  to  Baltimore,  Md.,  which  is  14  miles 
from  the  mouth  of  Patapsco  River  and  174  miles  from  the  mouth  of 
Chesapeake  Bay.  The  len^h  of  the  channel  dredged  under  the  exist- 
ing project  is  4  miles.  It  is  stated  that  the  improvement  has  some- 
what lowered  freights,  but  the  amount  of  reduction  has  not  been 
ascertained. 

The  Tjommercial  statistics  of  the  port  of  Baltimore  include  this 
harbor. 

July  1,  1907,  balance  unexpended : $6,500.00 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 6, 500.00 

I  A  mount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
irno,  for  maintenance  of  improvement 53,000.00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
Juno  4,  1S97,  and  of  section  7  of  tlie  river  and  harbor  act  of  1899. 

(See  Appendix  J  3.) 

J^,  Elk  River^  Maryland. — Before  improvements  were  commenced 
there  was  practically  no  navigation  above  Cedar  Point.  The  original 
project,  dated  June  23,  1874,  was  for  a  channel  6  feet  deep  at  low 
water,  or  8  feet  at  high  water,  from  Cedar  Point  to  Elkton,  the  head 
of  navigation,  and  in  the  Little  Elk  as  far  as  Bennett's  wharf.  The 
mean  range  of  the  tide  is  2  feet.  Such  a  channel  was  estimated  to 
cost  $:U>,000  if  75  feet  wide  and  about  $25,000  if  50  feet  wide,  cheap 
dikes  being  required  for  regulating  the  banks  and  to  provide  a  place 
behind  which  to  deposit  the  material  dredged  from  the  shoals.  The 
first  work  was  done  in  1874,  when  $5,000  was  expended  in  building  a 
dike  and  dredging  to  a  width  of  25  feet  and  a  depth  of  6  feet  at  mean 
low  water  in  front  of  it  and  for  about  300  feet  below.  Two  years 
later  the  channel  was  made  40  feet  wide  from  the  bridge  at  Elkton  to 
about  one-half  mile  below.  In  1884  a  channel  was  completed  80 
feet  wide  through  the  bar  near  the  mouth  of  the  Little  Elk  River 
and  70  feet  wide  thence  to  the  bridge  at  Elkton.  the  depth  being  7 
feet  at  mean  low  water.  In  1803  a  channel  100  leet  wide  and  8  feet 
deep  from  deep  water  below  Cedar  Point  to  the  bridge  at  Elkton  was 
completed.  The  ex])enditure  on  the  original  and  subsequent  projects 
has  amounted  to  $1(),500. 

'J  h(»  channel  had  shoaled,  and  in  a  report  on  a  survey  made  in  1899 
(printed  on  pp.  lOGS-lGGi),  Pt.  2,  Annual  Report  of  the  Chief  of  En- 
gineers for  1000)  it  was  proposed  to  restore  the  channel  to  8  feet  depth 
at  mean  low  water  and  100  feet  wide  from  deep  water  below  Ceaar 
Point  to  the  bridgfe  at  Elkton,  at  an  estimated  cost  of  $16,665,  with 
an  annual  cost  of  $2,500  for  maintenance.  The  river  and  harbor  act 
of  June  13,  1902,  adopted  this  project,  and  appropriated  $16,665  for 
the  work.  This  appropriation  was  practically  expended  in  dredging 
in  the  fiscal  year  ending  June  30,  1903.  Tlie  project  width  of  100 
feet  could  not  be  made,  as  the  river  was  found  to  have  shoaled  very 
much  since  the  survey  in  1809,  on  which  the  appropriation  was  based. 
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The  existing  project  adopted  by  the  river  and  harbor  act  of  March 
2,  1907,  is  for  a  channel  6  feet  deep  at  mean  low  water  and  100  feet 
wide  from  Elkton  to  Cedar  Pointy  at  an  estimated  cost  of  $16,802.77. 
The  act  appropriated  $18,803  for  its  completion  and  maintenance.  A 
contract  was  entered  into  and  the  project  completed  in  March  of 
this  year.  Nevertheless  extensive  shoaling  has  already  taken  place 
and  it  is  doubtful  whether  the  project  can  be  maintained  witljout 
annual  dredging  to  an  extent  much  greater  than  was  anticipated. 
The  sum  of  |lO,000  is  now  required. 

The  amount  expended  on  this  improvement  to  June  30,  1008,  is 
$82,197.33,  of  which  $G3,165  was  on  previous  projects,  $14,668.57  on 
present  project,  and  $4,363.76  for  mamtenance. 

The  maxunum  draft  that  could  be  carried  June  30,  1008,  at  mean 
low  water  over  the  shoalest  part  of  the  river  wan  3^  feet.  The  stn^am 
is  navigable,  in  fact,  to  Elkton,  Md.,  which  is  about  16  miles  from 
the  mouth  of  the  river.  It  was  stated  that  the  improvement  was  not 
completed  in  time  to  show  any  effect  upon  freight  rates. 

Reference  to  a  report  on  a  survey  is  to  be  found  on  pa<^e  182  of  the 
Annual  Report  of  the  Cliief  of  Engineers  for  1004.  Refi^rence  to  re- 
port on  preliminary  examination  and  survey  of  the  river,  required 
oy  the  river  and  harbor  act  of  March  3,  lOOi"),  will  be  found  on  page 
214  of  the  Annual  Report  of  the  Chief  of  En<rineers  for  1000. 

The  commerce  of  the  river  for  the  calendar  year  1007  is  reported 
to  be  30,357  tons,  valued  at  $230,057.  Two  steam  tugs  and  fifty 
schooners  and  barges  are  reported  as  plying  in  the  river. 

Jnly  1, 1907,  balance  unexpended $38,  S02. 09 

June  30,  1908,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $14,  fidS.  57 

For  maintenance  of  improvement 2,  aOL\8r> 

17.031.42 


Jolj  1, 1908,  balance  unexpended 1. 770. 07 

Jnlj  1, 1908,  amount  covered  by  uncompleted  contracts 1, 7:5s.  18 

Amonnt  tbat  can  be  profitably  expended  in  fiscal  year  ending  Juno  30, 
1010;  for  maintenance  of  improvement,  in  addition  to  the  balunce 

unexpended  July  1, 1908 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

Jnna  4^  1887,  and  of  section  7  of  the  river  and  harbor  act  of  l^iK) 

(See  Appendix  J  4.) 

6.  Susquehanna  River  above  and  helow  Ilarre  de  Grace^  Md, — The 
original  governing  depth  was  6  feet  at  mean  low  water.  The  mean 
range  of  tide  ia  2J  feet.  The  channel  nbove  Havre  de  (irace  was  nar- 
row and  subject  to  ice  gorges.  The  oriirinal  pi'oj(»et  is  date<l  February 
22,  1858,  and  was  for  a  cliaimel  12  Ikk  i  deep  and  100  feet  wide,  at  an 
estimate  cost  of  $69,000.  Improvements  have  been  in  progress  sinee 
1858,  and  up  to  August  22,  lSvS2.  when  the  existing  project  was 
adi^ted,  $97^90  had  been  expended  \\\Hm  them.  The  existing  project 
IB  to  give  a  channel  200  feet  wide  and  1.")  ftvt  deep  at  mean  h)w  water 
below  Havre  de  Grace  and  to  remove  the  shoal  opposite  WatM)ii 
f^Mtwl  (which  is  above  Havre  de  (iiaee)  to  a  depth  of  8  feet  at  the 
flame  stage  of  the  tide,  at  an  estimated  cost  of  ^KiS.OOO.  Tiie  amount 
espended  on  that  project  to  June  80,  TJOS,  is  $1);3,530.03,  and  has 
leaultod  in  dredging  a  portion  of  the  channel  below  Havre  do  (Jrace 
to  a  depth  of  15  feet  at  mean  low  water  and  removing  the  shoal  oppo- 
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site  Watson  Island,  completing  about  one-half  of  the  approved 
project. 

Tliere  were  no  operations  during  the  past  year,  but  a  contract  for 
dredging  has  been  entered  into  and  will  be  executed  during  the  next 
fiscal  year. 

The  maximum  draft  that  can  be  carried  June  80,  1908,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  under  improvement 
is  11  feet.  The  stream  is  navigable  in  fact  to  Port  Deposit,  Md., 
wliich  is  about  5  miles  above  the  mouth  of  the  river.  The  improve- 
ment has  made  no  appreciable  difference  in  freight  rates.  It  is  pro- 
posed to  apply  fimds  asked  for  in  continuing  project. 

Three  steamers  and  65  sailing  vessels  and  oarges  are  reported  as 
plyin*?  in  the  river,  the  commerce  being  valued  at  $801,4120.  The 
tonnage  of  the  river  is  reported  to  be  as  follows:  1905,  135,293;  1906, 
73,815 ;  1907,  85,212. 

July  1,  1007,  balance  unexpended $20,000.00 

June  .'U).  IIKKS,  amount  expended  during  fiscal  year  for  works  of 

inii)rovenient 30. 03 


July  1,  1908,  balance  unexpended 19,969.97 

July  1,  1908,  amount  covered  by  uncompleted  contracts 18,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 54,  500.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  improvement,  in  addition  to  tlie  balance  unex- 
pended July  1,  1908 20.000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  J  5.) 

6,  Ilarhors  at  Rockhall^  Queenstown^  Claiborne^  and  Cambridge^ 
a7}(l  Chester,  Choptank,  Wa7'wick,  Pocomoke^  La  Trappe^  and  Mano- 
kin  rivers,  and  Tyaskin  Creek,  Mainland, — (a)  Rockkall  Harbor  and 
inner  harbor  at  Rockhall. — In  1894  the  controlling  depth  at  Rockhall 
Harbor  was  5  feet,  with  an  average  range  of  tide  of  1.1  feet.  With  an 
appropriation  of  $16,000  made  June  3,  1896  (the  first  for  this  work), 
a  project  was  carried  out  in  1897-98  for  dredging  a  cut  80  feet  wide 
and  10  feet  deep  at  mean  low  water  from  the  10-foot  curve  in  Swan 
Creek  Inlet  to  the  10-foot  depth  in  Chesapeake  Bay,  and  a  channel 
100  feet  wide  and  10  feet  deep  from  that  clepth  in  Swan  Creek  Inlet 
to  the  old  pier  at  Rockhall.  A  turning  basin,  embracing  the  old  and 
new  piers,  was  also  dredged. 

In  accordance  with  the  river  and  harbor  act  of  March  3,  1899,  an 
examination  was  made  of  Rockhall  Harbor  and  the  inner  harbor  at 
Rockhall,  report  on  w^hich  is  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1900,  pages  1670-1672.  The  project  then  pro- 
posed is  dredging  a  channel  12  feet  deep  and  150  feet  wide  from 
Chesapeake  Bay  to  Swan  Creek  Inlet,  across  Swan  Point  bar,  and  12 
feel  deep  and  150  feet  wide  from  Swan  Creek  Inlet  to  the  wharf  at 
Rockhall  at  a  cost  estimated  in  1899  to  be  $43,065,  and  $9,208  every 
two  years  for  maintenance. 

Tile  river  and  harbor  act  of  June  13,  1002,  adopted  this  project, 
which  is  the  existing  one.  The  river  and  harbor  act  of  March  2, 1907, 
appropriated  $60,000  for  improvement  of  rivers  and  harbors  on  east 
shore  of  Chesapeake  Bay,  and  $14,383.97  was  allotted  for  this  work. 
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A  contract  for  expenditure  of  funds  has  been  entered  into,  and  dredg- 
ing was  begun  near  close  of  fiscal  year. 

The  channel  across  Swan  Point  bar  is  practically  obliterated,  no 
funds  being  available  for  maintenance  since  the  channel  was  orig- 
inally dredsed.  It  is  questionable  whether  the  channel  at  this  point 
can  be  maintained  at  reasonable  cost,  and  it  may  be  necessary  to 
abandon  it  and  make  a  detour  to  the  southward  so  as  to  avoid  this'bar. 
The  unit  price  of  dredging  has  exceeded  that  assumed  in  the  original 
estimate.  The  estimated  cost  of  project  was  increased  May  13,  1907, 
to  $60^86.81. 

The  amount  expended  on  this  improvement  to  June  30,  1908,  is 
$41,578.73,  of  which  $16,597.12  was  on  a  previous  project  and  $537.54 
for  maintenance,  consisting  in  the  removal  of  a  shoal  in  the  inner 
harbor. 

About  two-fifths  of  the  project  has  been  completed.  It  is  proposed 
to  apply  all  funds  to  continuing  the  project. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  at  mean 
low  water  ovw  the  shoalest  part  of  the  channel  across  Swan  Point 
bar  is  about  4  feet  and  in  the  inner  harbor  12  feet,  to  which  point  the 
improvement  is  navigable  in  fact  The  harbor  is  a  bay  making  in 
from  Chesapeake  Bay  and  is  navigable  in  fact  to  Rockhall  pier,  which 
is  about  one-fourth  mile  above  the  mouth  of  Rockhall  Haroor. 

In  1905  over  60  vessels  of  from  5  to  50  tons  made  this  harbor  their 
headquarters,  and  steamers  made  a  daily  service  from  Baltimore, 
their  course  from  Baltimore  being  down  the  bay  and  around  the 
south  end  of  Swan  Point  bar  to  the  inner  harbor  at  Rockhall. 

It  is  impracticable  to  procure  commercial  statistics  for  1907,  the 
last  received,  those  for  1905,  being  reported  at  $388,811. 

It  is  stated  that  the  improvement  has  had  no  appreciable  effect  on 
freight  ratios. 

July  1, 1907,  balance  unexpended $14, 377. 31 

Jane  80,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 

proyement 137.72 

July  %  1908,  balance  unexpended 14»  2.'?9. 59 

July  1, 1908,  outBtonding  llablllUea 7. 62 

July  1, 1908,  balance  available 14. 2.31. 97 


July  1, 1908,  amount  covered  by  uncompleted  contracts 12.  lMr».  r>s 

Amoimt  (estimated)  required  for  completion  of  existing  project 21,  71 1.  Oti 


Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  .Tune  30, 
1910;  f6r  works  of  improvement,  In  addition  to  the  balance  unex- 
pended July  1,  1908 («) 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4k  1897. 

(6)  Queenstovm  Harbor. — Before  1871  the  controlling  depth  in 
this  nanor  was  6  feet,  with  a  range  of  tide  of  about  2  feet.  Detwoen 
that  year  and  1880  it  was  improved  under  a  project  dated  January  i>, 
1871,  and  a  channel  100  feet  wide  at  bottom  and  8  feet  deep  at  nieun 
low  water  was  made.  In  1897,  with  $5,000  appropriated  for  continu- 
ing the  improYement,  a  channel  was  dredgea  to  8^  feet  at  mean  low 

■See  consolidated  money  statement  on  page  235. 
9liai-.no  1908 ^16 
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water  and  100  feet  wide  from  Chester  River  to  the  inner  harbor,  to 
which  point  the  bay  is  navi^ble  in  fact,  and  in  1900  a  shoal  extend- 
ing from  a  point  138  feet  aoove  the  lower  light  down  for  a  distance 
of  950  feet  was  dredged  to  a  depth  of  8  feet  and  a  width  of  80  feet 

The  river  and  harbor  act  of  June  13,  1902,  provided  that  the  im- 
provement should  be  made  in  accordance  with  the  report  submitted 
and  printed  in  the  Annual  Report  of  the  Chief  of  Engmeers  for  1900, 
pages  1673-1676.  The  project  therein  submitted  contemplates  in- 
creasing the  dimensions  of  the  channel  so  as  to  make  them  10  feet  deep 
and  200  feet  wide,  at  an  estimated  cost  of  $23,100. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $60,000 
for  improvement  of  rivers  and  harbors  on  east  snore  of  Chesapeake 
Bav,  and  $4,975.70  was  allotted  for  this  work. 

A  contract  for  expenditure  of  funds  was  entered  into  and  dredging 
completed  in  the  winter  of  1907,  advancing  the  project  to  that  extent. 
Funds  asked  for  are  intended  to  continue  the  project  Owing  to 
insufficient  appropriations,  the  work  has  been  prolonged  and  the  cost 
of  maintenance  is  added  to  the  original  estimate.  The  unit  price  of 
dredging  has  exceeded  that  in  the  original  estimate.  The  estimated 
cost  of  project  was  therefore  increased  May  13,  1907,  to  $25,886.35. 

The  amount  expended  on  this  improvement  to  June  30,  1908,  is 
$39,861.05,  of  which  $19,557.80  was  on  the  existing  project,  and 
$1,303.25  for  maintenance.  About  three-fourths  of  me  project  has 
been  completed. 

The  entire  channel  has  been  dredged  to  a  depth  of  10  feet,  but  the 
maximum  draft  that  could  be  carried  June  30,  1908,  at  mean  low 
water  over  the  shoalest  part  of  the  locality  under  improvement  was 
8i  feet 

Six  steamers  and  175  sailing  vessels  and  barges  are  reported  to  ply 
in  the  harbor.  The  tonnage  of  the  harbor  is  reported  to  be  as  lol- 
lows:  1900,  12,373;  1901,  11,328;  1902,  18,769;  1903  (only  partial 
statistics  could  be  obtained),  3,889;  1904,  19,144;  1905,  19,421;  1906, 
19,808 ;  1907,  20,202,  valued  at  $1,063,540. 

The  harbor  is  a  bay  making  from  the  Chester  River  and  is  naviga- 
ble in  fact  to  Queenstown,  which  is  about  one-half  mile  above  mouth 
of  harbor.  The  improvement  has  made  no  perceptible  difference  in 
freight  rates. 

July  1,  1907,  balance  unexpended $4,975.70 

June  30,  190S,  amount  expended  during  fiscal  year : 

For  works  of  improvement $2, 951. 80 

For  maintenance  of  improvement 1, 808. 25 


4,254.55 


July  1,  1908,  balance  unexpended 721.15 

July  1,  1908,  amount  covered  by  uncompleted  contracts 447. 50 

Amount  (estimated)  required  for  completion  of  existing  project 5,007.40 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1910,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1908 (•) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(c)  Claiborne  Harbor. — Claiborne  is  on  the  eastern  shore  of  Chesa- 
peake Bay,  about  6  miles  east  from  Bloody  Point  light-house.    No 

^  See  consolidated  money  statement  on  page  286. 
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improvement  there  had  ever  been  made  by  the  United  States  previous 
to  the  existing  project  The  controlling  depth  was  9  feet  at  mean  low 
water  with  a  mean  range  of  tide  of  about  2  feet 

The  act  of  June  13,  1902,  adopted  the  existing  project,  which  pro- 
vides for  dredging  a  channel  12  feet  deep  at  menu  low  water  and  300 
feet  wide  from  the  12-foot  contour  in  Eastern  Bay  to  the  railroad 
pier  in  the  harbor,  a  distance  of  about  1,900  feet,  and  thence  shore- 
ward along  the  south  side  of  the  pier  to  a  width  of  195  feet  for  a 
length  of  500  feet,  at  an  estimated  cost  of  $17,490,  and  a  further  sum 
of  $2,500  for  an  extension  of  the  existing  jetty,  should  it  be  found 
neoeaBEiy. 

A  12-foot  depth. at  mean  low  water  was  dredged  with  variable 
widths  in  the  fiscal  year  ending  June  30, 1904.  The  river  and  harbor 
act  of  March  2, 1907,  appropriated  $60,000  for  improvement  of  rivers 
and  harbors  on  east  shore  ox  Chesapeake  Bay,  and  $3,440.24  was  allot- 
ted for  this  work.  A  contract  for  expenditure  of  funds  was  entered 
into  and  dredging  finished  in  the  spring  of  1908,  which  resulted  in 
restoring  the  channel  to  dimensions  left  in  1905.  Funds  asked  for 
are  for  completion  of  project  About  three-fifths  of  the  project  has 
been  completed. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  is  11  feet  The 
amoont  expended  to  June  30,  1908,  is  $19,993.10,  of  which  $4,993.10 
was  for  maintenance. 

Owing  to  insufficient  appropriations  the  work  has  been  prolonged 
and  the  cost  of  maintenance  is  added  to  the  original  estimate.  The 
unit  prioe  of  dredging  has  exceeded  that  in  the  original  estimate. 
The  estimated  cost  of  project  was  therefore  increased  May  13,  1907, 
to  $27,408.30. 

Claibome  ia  at  the  head  of  navigation  in  Claiborne  Harbor,  and 
18  the  western  terminus  of  the  Baltimore,  Chesapeake  and  Atlantic 
Bailway.    It  is  about  one-half  mile  from  the  mouth  of  the  harbor. 

Three  steamers  and  71  sailing  vessels  and  barges  are  reported  to  ply 
in  the  harbor. 

Tlie  tonnage  of  the  harbor  is  reported  to  be  as  follows:  1903. 
g9,549;  1904,  90,435;  1905,  93,603;  190G,  91,957;  1907,  93,794,  valued 
at  $74250,456.  The  improvement  has  made  no  appreciable  difference 
in  freight  rates.  Refen»nce  to  a  survey  is  to  be  found  on  page  185 
of  the  Annual  Report  of  the  Chief  of  Engineers  for  1904. 

July  1,  1907,  balance  unexpended $3,440.24 

June  80,  1908,  amount  expended  during;  fisrnl  year,  for  mnlntenancc 

of  Improvement 3,129.75 


Jnly  1, 1908^  balance  unexpended 310. 40 

July  If  1908^  amount  covered  by  uncompleted  contrncts :M)S.  00 

Amoont  (estimated)  required  for  completion  of  existing  projcc^t 12, 007. 81 


Amount  tbat  can  be  profltiibly  expended  in  fiscal  year  ending  Juno  30, 
1910,  for  works  of  Improvement  in  addition  to  ttie  balance  unex- 
pended July  1, 1908 («) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
Jwia  4k  1897. 


■  Bee  consolidated  money  statement  on  page  235. 


r. 
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(d)  Cambridge  Harbor, — ^This  harbor  is  on  the  eastern  side  of  the 
Choptank  River,  about  20  miles  above  its  mouth,  and  Cambridge  is 
the  head  of  navigation  at  the  mouth  of  the  harbor.  In  1870,  before 
operations  were  commenced,  there  was  a  controlling  depth  oi  4  feet, 
with  a  mean  range  of  tide  of  about  1.7  feet.  The  improvement  of  the 
harbor  was  commenced  in  1871  with  a  project  submitted  in  March 
of  that  year  for  an  entrance  way  of  100  leet  in  width  and  to  provide 
suflScient  harbor  accommodations  of  a  depth  of  10  feet  at  mean  low 
water.  The  estimated  cost  was  $36,000.  The  sum  of  $10,000  was 
appropriated  March  3,  1871,  and  work  begun.  On  this  and  succeed- 
ing projects  $60,237  was  expended  to  June  30,  1896,  resulting  in  a 
channel  150  feet  wide  and  12  feet  deep  at  mean  low  water  from  that 
depth  in  the  Choptank  River  to  the  railroad  wharf,  a  distance  of 
nearly  a  mile.  The  inner  harbor  below  the  bridge  had  been  dredged 
over  its  whole  irregular  area  to  a  depth  of  10  feet,  and  the  part  of  the 
harbor  above  the  bridge  for  a  distance  of  750  feet  had  be^  cbredged 
to  a  depth  of  8  feet  and  a  width  of  215  feet.  A  survey  was  made  in 
1896  ^printed  in  Annual  Report  of  the  Chief  of  Engineers  for  1897, 
3.  1297),  and  the  improvements  then  recommended  were  for  a  12-foot 
ow-water  channel  150  feet  wide  from  the  12-foot  curve  in  the  Chop- 
tank  River  to  a  point  500  feet  outside  the  Baltimore,  Chesapeake  and 
Atlantic  Railway  Company's  steamboat  wharf,  and  from  this  point 
gradually  widening  to  the  harbor  line  at  the  wharf;  from  the  steam- 
boat wharf  to  Mill  wharf  to  increase  the  width  an  averajge  of  200 
feet,  with  a  depth  of  8  feet,  making  an  anchorage  basin;  mcreasing 
the  width  of  the  lower  harbor  40  feet  on  the  north  side  and  widening 
the  upper  harbor  an  average  of  360  feet  along  the  channel  already 
dredged  to  a  depth  of  8  feet.  The  estimated  cost  of  tihe  project  was 
$8,120.    It  is  the  existing  one. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $60,000 
for  improvement  of  rivers  and  harbors  on  east  snore  of  Chesapeake 
Bay,  and  $1,531.63  was  allotted  for  this  work.  A  contract  for  ex- 
penditure of  funds  was  entered  into  and  dredging  under  it  finished 
m  the  summer  of  1907,  resulting  in  advancing  part  of  the  8-foot 
project  and  removing  some  shoals  in  the  12-foot  part  of  the  project 

The  amount  expended  on  this  improvement  to  June  30,  1908,  is 
$57,700.32,  of  which  $50,237  was  on  previous  projects  and  $244.76 
for  maintenance. 

Owing  to  insufficient  appropriations  the  work  has  been  prolonged 
and  the  cost  of  maintenance  is  added  to  the  original  estimate.  The 
estimate  of  cost  of  project  was  increased  May  13,  1907,  to  $13,858.26. 
The  project  is  about  five-eighths  completed.  All  funds  are  intended 
to  be  applied  to  continuation  and  maintenance  of  the  project. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  below  the  bridge  was 
10  feet,  and  about  8  feet  above  as  far  as  the  channel  has  been  dredged. 

Six  steamers  and  132  sailing  vessels  and  barges  are  reported  to  ply 
in  the  harbor,  the  commerce  being  valued  at  $8,796,912.  The  tonnage 
of  the  river  is  reported  to  be  as  follows:  1903, 101,552;  1904, 102,568: 
1905,  103,697;  1906,  101,662;  1907,  103,693.  The  improvement  has 
made  no  appreciable  difference  in  freight  rates. 
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Jnly  1,  1907,  balance  unexpended $1,531.63 

June  SO,  19(^  amount  expended  during  fiscal  year : 

For  workB  of  improyement $1,(M)7. 76 

For  maintenance  of  improvement 244. 76 

1,342.52 


July  1, 1908,  balance  unexpended 180. 11 


Jnly  1,  1906,  amount  covered  by  uncompleted  contracts 137.56 

Amoimt  (estimated)  required  for  completion  of  existing  project 6,450. 58 


Amoimt  tbat  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1910,  for  workB  of  improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1,  1908 (•) 

Sabmltted  in  compliance  with  requirements  of  sundry  civil  act  of 
Jane  4, 1807.  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(e)  Chester  River,  Maryland,  from  Crumpton  to  Jones  Landing. — 
Before  operations  were  undertaken  on  this  part  of  the  river  vessels  at 
low  tide  arawing6  feet  of  water  could  reach  Crumpton,  33  miles  above 
the  mouth,  and  from  that  point  to  Jones  Landing  (to  which  point  the 
stream  is  navigable  in  fact),  6^  miles,  the  controlling  depth  was  8 
feety  with  a  mean  range  of  tide  of  1.2  feet.  The  project  for  improve- 
ment, adopted  by  the  river  and  harbor  act  of  September  19,  1890,  is 
for  a  6-foot  low-water  channel  from  Crumpton  to  Jones  Landing,  at 
an  estimated  cost  of  $12,750,  increased  in  1896  to  $14,250,  and  still 
later  to  $19,562.50.  There  has  been  but  one  project  for  this  section 
of  the  river. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $60,000 
for  improvement  of  rivers  and  harbors  on  east  shore  of  Cheasapeake 
Bay,  and  ^,417.86  was  allotted  for  this  work.  A  contract  for  ex- 
penditure of  funds  for  maintenance  was  entered  into  and  dredging 
for  maintenance  under  it  finished  in  the  winter,  restoring  project 
dimensions  from  Crumpton  to  Ford's  wharf. 

The  amount  expended  on  this  improvement  to  June  30,  1908,  is 
$28,012. 06,  of  which  $5,604.88  was  for  maintenance.  The  project  is 
complete. 

Toe  maximum  draft  that  could  be  carried  June  30,  1908,  at  mean 
low  water  over  the  shoalest  part  of  the  river  was  5  feet. 

Six  steamers  and  175  saihng  vessels  and  barges  are  reported  to  ply 
in  the  river,  the  commerce  bemg  valued  at  $3,561,122.  The  tonnage 
of  the  river  is  reported  to  be  as  follows:  1906,  48,199;  1907,  49,162. 
Tlie  improvement  has  made  no  appreciable  difference  in  freight  rates. 

It  18  propo^d  to  apply  funds  asked  for  to  removing  shoals  that 
have  formed  in  the  channel  since  it  was  dredged. 

Jtalj  1,1907,  balance  unexpended $2,417.86 

Jane  80^  1906,  amount  expended  during  fiscal  year  for  maintenance 
of  Improvement 2, 165. 06 

Jolj  1, 190i  balance  unexpended 252. 30 

mj  !•  1906^  amoimt  covered  by  uncompleted  contracts 216.  r>4 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  r^O, 
1010;  for  maintenance  of  Improvement,  in  addition  to  the  balance 
unexpended  July  1, 1908- («) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4t  1897,  and  of  eection  7  of  the  river  and  harbor  act  of  1809. 


consolidated  money  statement  on  page  235. 
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(/)  ChoptanJc  River ^  Maryland, — ^Before  improvements  were  be- 
gun in  1879  the  depth  of  water  in  the  channel  oetween  Denton  and 
Greensboro  varied  from  2  to  8  feet,  with  a  mean  range  of  tide  of 
about  2  feet.  Navigation,  carried  on  by  small  sailing  vessels,  ex- 
tended to  only  3  miles  above  Denton.  Upon  the  remaining  5  miles 
to  Greensboro,  the  head  of  navigation,  all  freight  had  to  oe  trans- 
ported upon  scows.  Greensboro  is  about  46  mUes  above  the  mouth 
of  the  river. 

A  project  for  improvement  was  made  in  1880  for  an  8-foot  low- 
water  channel  75  feet  wide,  at  an  estimated  cost  of  $79,000.  At  the 
close  of  the  fiscal  year  1903  the  project  channel  had  been  completed, 
except  for  a  distance  of  about  1  mile  at  the  upper  end,  but  there  has 
been  some  shoaling  -since. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $60,000 
for  improvement  of  rivers  and  harbors  on  east  shore  of  Chesapeake 
Bay,  and  $9,662.55  was  allotted  for  this  work.  A  contract  for  ex- 
penditure of  funds  was  made  and  dredging  under  it  completed  last 
spring  and  resulted  in  completing  the  project  except  for  a  distance  of 
about  1,200  feet  About  one  twenty-fifth  of  the  project  remains  to 
be  done. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  under  improvement 
was  6  feet. 

The  amount  expended  on  this  improvement  to  June  30,  1908,  was 
$79,102.27,  of  which  $4,344.69  was  for  maintenance. 

Six  steamers  and  251  sailing  vessels  and  barges  are  reported  as 
plying  in  the  river,  the  commerce  being  valued  for  the  past  year  at 
$16,130,830.  The  tonnage  of  the  river  is  reported  to  be  as  follows: 
1903,  208,367;  1904,  210,447;  1905,  212,725;  1906,  208,496;  1907, 
212,661.  The  improvement  has  made  no  appreciable  difference  in 
freight  rates. 

It  is  proposed  to  apply  the  funds  asked  for  to  completing  the 
project. 

July  1,  1907,  balance  unexpended |9, 662. 55 

June  30,  1908,  amount  expended  during  fiscal  year : 

For  works  of  improvement :    $7, 368. 37 

For  maintenance  of  improvement 848. 90 

8, 217. 27 


July  1, 1908,  balance  unexpended 1, 445. 28 

July  1,  1908,  amount  covered  by  uncompleted  contracts 868. 98 

Amount  (estimated)  required  for  completion  of  existing  project 2,797.14 

Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  Improvement  in  addition  to  the  balance  un- 
expended July  1,  1908 (•) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

{g)  Warwick  River ^  Maryland. — ^This  river,  formerly  named  Sec- 
retary Creek,  is  in  Dorchester  County,  eastern  shore  of  Maryland,  and 
flows  into  the  Choptank  River,  one  of  the  largest  tributaries  of  Chesa- 
peake Bay.  It  is  a  small  tidal  basin  2  miles  long,  with  no  fresh-water 
mflux  at  the  head,  and  was  originally  only  4  feet  deep.    The  average 

*  See  consolidated  money  statement  on  page  235. 
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rise  of  tide  is  2  feet.    The  original  project  for  the  stream  is  dated 
January  20,  1880. 

Before  the  adoption  of  the  present  project  about  $12,000  had  been 
expended  in  the  improyement  of  this  river — $6,000  by  the  General 
Government  and  the  remainder  by  private  parties.  The  existing  proj- 
ect for  improvement,  based  upon  a  survey  m  1891  (printed  in  Annual 
Report  oi  the  Chief  of  Enfi;ineers  for  1891,  p.  1219)  and  adopted  by 
the  river  and  harbor  act  of  July  13, 1892,  provides  for  a  channel  100 
feet  wide  and  10  feet  deep  at  mean  low  water  from  the  10- foot  depth 
in  Choptank  River  to  Secretary  Landing,  at  the  head  of  the  river,  in- 
cluding a  turning  basin  at  the  latter  point,  at  an  estimated  cost  of 
$18,600.   Hie  project  was  completed  in  July,  1903,  but  shoals  formed 


•fe 


The  river  and  harbor  act  of  March  2,  1907,  appropriated  $60,000 
for  improvement  of  rivers  and  harbors  on  east  shore  of  Chesapeake 
Bay,  and  $3,493.87  was  allotted  to  this  work.  A  contract  was  entered 
into  and  the  dredging  finished  under  it  in  the  summer  of  1907,  re- 
storing the  project  dimensions  from  the  turning  basin  to  Cedar  Point. 
Funds  asked  for  are  intended  to  be  applied  to  maintenance. 

The  amount  expended  on  present  project  to  June  30,  1908,  is 
20,831.82,  of  which  $4,791  was  for  maintenance.  The  maximum  draft 
that  could  be  carried  June  30, 1908,  at  mean  low  water  over  the  shoal- 
estpart  of  the  channel  under  improvement  was  9  feet 

Sue  steamers  and  80  sailing  vessels  and  barges  are  reported  as  ply- 
ing in  ttie  river,  the  commerce  being  valued  at  $3,129,0ii2.  The  ton- 
nage of  the  river  is  reported  to  be  as  follows:  1903,  65,206;  1904, 
6^8;  1905,  66,631;  1906,  60,027;  1907,  61,225. 

The  improvement  has  made  no  appreciable  difference  in  freight 
rates. 

July  1, 1907,  balance  unexpended $3, 493. 87 

June  80p  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 2, 922. 82 

Jolj  1, 1908^  balance  unexpended 571. 05 


July  1, 1908,  amount  covered  by  uncompleted  contracts 313. 27 

Amomt  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 
80^  1010,  for  maintenance  of  improvement,  in  addition  to  the  bal- 
ance unexpended  July  1, 1908 (•) 

Submitted. in  compliance  with  requirements  of  sundry  civil  act  of 
June  4^  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1890. 

(A)  Poeamoke  River ^  Maryland. — This  river  has  been  under  im- 
provement by  the  General  Government  since  1878,  the  original 
project  being  dated  November  19,  1878.  In  1879  and  1880,  $12,500 
was  expended  on  work  below  Snow  Hill,  chiefly  in  the  rectification 
0^  the  channel  and  in  giving  increased  width,  the  depth  being  7  feet 
at  mean  low  water.  In  1888,  with  an  ai)propriation  of  $8,000,  a  cut- 
off was  made  through  the  low  neck  of  hind  forming  four  abrupt 
bends  just  below  Snow  HilL  At  the  close  of  these  operations  there 
was  a  channel  not  less  than  80  feet  wide  and  7  feet  deep  between 
Snow  HUl  and  Shad  Landing,  a  distance  of  about  4^  miles. 

Tba  existing  project  adopted  by  the  river  and  harbor  act  of  June 
S,  1896,  is  based  upon  a  survey  made  in  1804^95  (printed  in  Annual 

a  Bee  oonBolldated  money  statemeut  on  page  23G. 
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Report  of  the  Chief  of  Engineers  for  1895,  p.  1167)  and  is  for  dredg- 
ing the  channel  between  Snow  Hill  and  Shad  Landing  to  a  depth  of 
9  feet  at  mean  low  water  and  a  width  of  from  100  to  130  feet,  at  an 
estimated  cost  of  $14,000.  The  mean  range  of  tide  is  2|  feet.  Snow 
Hill  is  the  head  of  navigation  on  this  stream  and  is  about  28  miles 
above  the  mouth.  With  funds  provided  from  1897  to  1904  the  chan- 
nel was  dredged  to  the  project  dimensions. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $60,000 
for  improvement  of  rivers  and  harbors  on  east  ^ore  of  Chesapeake 
Bay  and  $2,298.60  was  allotted  to  this  work.  A  contract  for  expend- 
iture of  funds  for  maintenance  was  made  and  dredging  unaer  it 
finished  in  June,  1908,  removing  three  shoals. 

To  the  end  of  the  fiscal  year  $35,122.25  has  been  expended  for  the 
improvement  of  this  river,  of  which  $20,500  was  on  previous  projects 
and  $351.52  for  maintenance.  The  project  is  completed,  and  Uie 
additional  work  required  is  for  maintenance. 

The  maximiun  draft  that  could  be  carried  June  30,  1908,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  under  improvement 
was  7  feet. 

Three  steamers  and  88  sailing  vessels  and  barges  are  reported  as 
plying  in  the  river,  the  conmierce  being  valued  at  $4,582,782.  The 
tonnage  of  the  river  is  reported  to  be  as  follows:  1908,  24S,568;  1904, 
246,223;  1905,  67,165;  1906,  65,710;  1907,  67,024. 

The  improvement  has  made  no  appreciable  difference  in  freight 
rates. 

July  1,  1907,  balance  unexpended $2,298.60 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 79. 26 


July  1,  1908,  balance  unexpended 2,219.85 

July  1,  1908,  outstanding  liabilities 5.12 

July  1,  1908,  balance  available 2, 214.  23 


July  1,  1908,  amount  covered  by  uncompleted  contracts 2,038.10 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 (•) 

Submitted  in  compliance  with  requirements  of  sundry  civU  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(i)  La  Trappe  River^  Maryland. — ^This  stream,  formerly  known 
as  Dividing  (jreek,  has  a  length  of  about  3  miles  and  is  a  tributary 
of  ChoptaSk  River.  The  head  of  navigation  is  at  Trappe  Landing. 
The  controlling  depth  prior  to  1893  was  4  feet,  with  a  mean  range  of 
tide  of  18  inches,  but  was  afterwards  increased  to  8  feet  bjr  dredging, 
under  private  subscription.  The  original  project,  which  is  the  exist- 
ing one,  was  adopted  by  the  river  and  harbor  act  of  July  18,  1892, 
and  is  for  a  channel  150  feet  wide  and  11  feet  deep  at  mean  low 
water  across  the  bar  at  the  mouth  and  for  a  width  of  75  feet  and  a 
depth  of  8  feet  inside  the  bar  as  far  as  Trappe  Landing,  with  a  turn- 
ing basin  at  the  latter  point,  at  an  estimated  cost  of  $7,250,  subse- 
quently increased  to  $9,750.  The  project  has  been  completed  and  the 
additional  work  required  is  for  maintenance. 

^  See  consolidated  money  statement  on  page  235. 
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Hie  river  and  harbor  act  of  March  2,  1907,  appropriated  $60,000 
for  improvement  of  rivers  and  harbors  on  east  shore  of  Chesapeake 
Bay,  and  $2,136^9  was  allotted  for  this  work.  A  contract  was  made 
for  expenditure  of  funds  for  maintenance  and  dredging  under  it  was 
finished  the  last  month  of  1907,  restoring  turning  basin  to  project 
oimensiQnSa 

The  amount  expended  to  June  30,  1908,  is  $11,028.69,  of  which 
$3£64.82  was  for  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  was  7  feet.  Three 
steamers  and  83  sailing  vessels  and  barges  are  reported  as  plying  in 
the  river,  the  commerce  being  valued  at  $875,218. 

The  tonnage  of  the  river  is  reported  to  be  as  follows:  1903, 11,466; 
1904, 18,601 ;  1905, 18,848 ;  1906,  18,588 ;  1907,  13,859. 

The  improvement  has  made  no  appreciable  difference  in  freight 
rates. 

Jnly  1, 1907,  balance  unexpended $2, 135. 39 

Jmie  80^  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  ImproTement 1, 911. 19 

Jolj  1,  1908,  balance  unexpoided 224.20 

Jolj  1, 1908,  amount  covered  by  uncompleted  contracts 191. 29 

Amount  tbat  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1910,  tor  maintenance  of  improvanoit,  in  addition  to  the  balance 

unexpended  July  1, 1908 (•) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
,    June  it  1S97,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(j)  Manokin  Rivera  Maryland. — Before  improvements  were  com- 
menced in  1891  the  depth  of  water  at  the  mouth  of  the  river  at  the 
so-cadled  "  Mud  flats  "  was  between  1  and  2  feet  at  low  tide.  These 
flats  are  about  2^  miles  wide  and  make  navigation  impossible  except 
at  high  water,  thereby  rendering  the  upper  part  of  the  river,  which 
has  a  very  fair  depth  and  width,  almost  useless  for  extensive  shipping 
purpoees.  The  average  rise  of  tide  at  the  flats  is  2.6  feet.  Princess 
Anne  is  flie  head  of  navigation  and  is  about  12  miles  above  the  mouth 
of  die  river. 

The  project  was  adopted  by  the  river  and  harbor  act  of  September 
19, 189&  and  is  based  u(>on  a  survey  made  in  August  and  September, 
1889.  (Report  printed  in  Annual  Keport  of  the  Chief  of  Engineers 
for  1890,  p.  961.J  It  provides  for  a  channel  6  feet  deep  at  mean  low 
water  and  100  leet  wide  from  Locust  Point  to  Sharps  Point,  a  dis- 
tance of  about  2}  miles  and  embracing  the  section  called  the  '^  Mud 
flatSi''  at  an  estimated  cost  of  $30,000. 

From  1891  to  1900  dredging  on  the  whole  project  was  done  at  vari- 
oma  times  as  funds  became  available.  At  the  close  of  these  opera- 
tioDS  there  was  a  channel  6  feet  deep  from  Sharps  Point  to  about  a 
mile  above  Dashiells  Creek  and  a  slightly  less  depth  to  the  steamboat 
wharf  above,  and  at  the  mouth  soundings  taken  over  the  area  formerly 
dredged  showed  a  range  of  depth  from  4.5  to  7.3  feet.  No  work  was 
done  afterwards  until  that  of  the  autumn  of  1905,  which  consisted  in 
removing  dioals  that  had  formed,  and  resulted  in  a  controlling  depth 
of  bnt  8  feet 

*  See  coDBolIdated  money  stuteiuent  ou  page  235. 
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The  creation  and  maintenance  of  a  channel  across  the  mud  flate  at 
the  mouth  of  this  river  is  a  work  of  some  difficulty  and  uncertainty 
imder  the  method  adopted,  which  was  originally  considered  as  ten- 
tative only  and  the  best  that  the  commercialimportance  of  the  project 
would  justify.  Funds  have  not  been  available  for  adequate  main- 
tenance and  the  channel  has  deteriorated  rapidly.  The  estimate  of 
cost  of  project  was  increased  May  13,  1907,  to  $43,103.99.  The  river 
and  harbor  act  of  March  2,  1907,  appropriated  $60,000  for  improve- 
ment of  rivers  and  harbors  on  east  shore  of  Chesapeake  Bay,  and 
$9,160.69  was  allotted  for  this  work.  A  contract  for  expenditure  of 
funds  was  made  and  dredging  under  it  is  in  progress  at  close  of  fiscal 
year. 

The  amount  expended  on  the  improvement  to  June  80,  1908,  is 
$31,066.27,  and  $2,000  additional  was  expended  on  the  upper  river, 
which  is  not  included  in  the  existing  project.  The  amount  expended 
for  maintenance  was  $8,611.13.  About  two-thirds  of  the  project  is 
completed. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  at  the  mouth  was  SJ 
feet. 

It  was  impracticable  to  procure  commercial  statistics.  The  im- 
provement has  made  no  appreciable  difference  in  freight  rates. 

It  is  proposed  to  apply  the  funds  asked  for  toward  completing  the 
project. 

July  1,  1907,  balance  unexpended |9,  IfiO.  69 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  Improvement 8, 782. 77 

July  1,  1908,  balance  unexpended 5,877.92 

July  1,  1908,  outstanding  liabilities 12.68 

July  1,  1908,  balance  available 6, 865. 29 

July  1,  1908,  amount  covered  by  uncompleted  contracts 4, 785. 88 

Amount  (estimated)  required  for  completion  of  existing  project 14,181.08 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  improvement,  in  addition  to  tbe  balance  nnex- 
IKinded  July  1,  1908 (•) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(k)  Tyaskin  Creek. — ^This  stream  is  also  known  as  WetijKiuin 
Creek,  or  River.  It  is  a  small  tributary  of  Nanticoke  River,  having  a 
length  of  about  5  miles.  The  controlling  depth  in  the  creek  was  8 
feet,  but  on  the  bar  at  the  mouth  it  was  but  3i  feet  at  mean  low  water, 
with  an  average  rise  and  fall  of  the  tide  of  3  feet.  A  survey  was 
made  in  1899  (report  printed  in  Annual  Report  of  the  Chief  of  Engi- 
neers for  1900,  p.  1681).  The  existing  project,  which  is  the  original 
one,  was  adoptea  by  the  river  and  harbor  act  of  June  13,  1902,  and  is 
for  a  channel  9  feet  deep  at  mean  low  water,  with  a  width  of  120  feet, 
at  an  estimated  cost  oi  $13,200.  Under  a  survey  made  in  January, 
1906,  the  estimate  of  cost  of  completion  of  this  project,  with  a  suitable 
turning  basin  added,  is  $6,462.39. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $60,000 
for  improvement  of  rivers  and  harbors  on  the  east  snore  of  Chesa- 
peake Bay,  and  $6,500  was  allotted  to  complete  the  work.   A  contract 

*  See  consolidated  money  statement  on  page  286. 
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was  made  for  completion  and  dredging  was  finished,  as  far  as  funds 
permitted,  in  the  spring  of  1908.  The  channel  was  completed  to  the 
project  depth  and  width,  but  owing  to  shoaling  since  the  survey  and 
estimate  were  made  in  January,  1906,  the  turning  basin  was  left  at 
a  controlling  depth  of  7  feet  at  mean  low  water,  which  is  ample  for 
present  needs.  Funds  asked  for  are  intended  to  be  applied  to  com- 
pleting turning  basin  and  maintenance  of  project. 

The  amount  expended  to  June  30,  1908,  is  $15,748.70,  of  which 
$2,440.91  was  for  maintenance,  and  $3,146.85  on  project  as  modified 
by  estimate  of  January,  1906.  The  project  is  about  two-thirds  com- 
pleted. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  at  mean 
low  water  over  the  shoalest  part  of  the  improvement  was  9  feet,  and 
the  turning  basin  7  feet. 

Three  steamers  and  36  sailing  vessels  and  barges  are  reported  as 
plying  in  the  creek,  the  commerce  being  valued  at  $71,498.  The  ton- 
nage of  the  creek  is  reported  to  be  as  follows:  1903,  784;  1904,  796; 
1905,  856;  1906,  946;  1907,  967. 

Tlie  improvement  has  made  no  appreciable  difference  in  freight 
rates. 

Beference  to  reports  on  examination  and  survey  required  by  the 
river  and  harbor  act  of  March  8,  1905,  will  be  found  on  page  214  of 
the  Report  of  the  Chief  of  Engineers  for  1906. 

July  1,  1907,  balance  unexpended $6,500.00 

June  80,  19QM3,  amount  exi)ended  during  fiscal  year : 

For  works  of  improvement $3, 146. 85 

For  maintenance  of  improvement 2,443.91 


5, 590. 76 


Jalj  1,  1908,  balance  unexpended 909. 24 

Julj  1«  1908,  amount  covered  by  uncompleted  contracts 5S2. 56 

Amoont  (estimated)  required  for  completion  of  existing  project..      2,406.30 


Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 
80^  1010;  for  works  of  improvement  and  for  maintenance  in  addi- 
tloa  to  tbe  balance  unexpended  July  1,  1908 («) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  ^  1887,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

OONSOUDATED. 

Jnly  1,  1907,  balance  unexpended $59,993.34 

June  80,  1906^  amount  expended  during  fiscal  year: 

For  works  of  improvement $14,702.00 

For  maintenance  of  improvement 18, 831. 66 

33,533.66 


July  1, 1906^  balance  unexpended 26, 459. 68 

July  1. 1906^  outstanding  liabilities 25. 37 

July  1, 1906^  balance  ayailable 26. 434. 31 

July  1, 1906^  amount  covered  by  uncompleted  contracts 22. 735. 60 

Amount  (estimated)  required  for  completion  of  existing  project..  65,252.19 


'Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 
80^  1010^  for  works  of  improvement  and  for  ninintcnance  in  addi- 
tioa  to  tbe  balance  unexi)endcd  July  1,  V.M)S 80, 000. 00 

Submitted  tn  compliance  with  requirements  of  sundry  civil  act  of 
Jane  4^  lfl97,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  J  6.) 

*  8es  consolidated  mon^  statement  on  this  page. 
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7.  Nanticoke  River^  Delaware  and  Maryland. — ^This  river  is  a  tidal 
stream,  its  headwaters  consisting  of  numerous  branches  rising  mainly 
in  the  northern  section  of  Sussex  County,  Del.  The  river  flows  in  a 
southwesterly  direction  into  Tangier  Sound,  Chesapeake  Bay.  and 
the  interests  for  the  improvement  of  the  river  center  at  Seaford,  the 
head  of  navi^tion,  36  miles  from  the  mouth,  where  the  range  of  tide 
is  about  3.4  feet 

The  river  and  harbor  act  of  August  18,  1894,  appropriated  $5,000 
for  improving  Broad  Creek  River,  Delaware,  a  branch  of  Nanticoke 
Biver,  and  provided  that  as  much  of  it  as  might  be  necessary  should 
be  used  for  the  removal  of  the  bar  extending  from  the  railroad  bridge 
at  Seaford  toward  the  mouth  of  Nanticoke  River.  .With  this  appro- 
priation the  channel  was  dredged  where  necessary  to  a  width  of  100 
feet  and  a  depth  of  9  feet  at  mean  low  water  from  the  south  side  of 
the  railroad  bridge  at  Seaford  to  a  point  8,000  feet  below.  A  previous 
appropriation  for  the  Nanticoke  River  in  1886  was,  in  accordance 
with  the  terms  of  the  law,  applied  to  Broad  Creek  River  up  ta  Laurel. 

The  existing  project  for  the  improvement  of  the  Nanticoke  River 
is  based  upon  a  survey  made  in  1895  (printed  in  Annual  Report  of 
the  Chief  of  Engineers  for  1895,  pp.  1165  to  1167)  and  is  for  a  diannel 
9  feet  deep  at  mean  low  water  and  100  feet  wide,  the  width  to  be 
increased  to  about  150  feet  at  sharp  turns  of  the  channel,  the  improve- 
ments to  be  extended  to  within  100  feet  of  the  county  bridge,  where 
the  proposed  channel  is  to  widen  out  fan-shaped,  at  an  estimated  cost 
of  $13,000.  The  project  is  completed,  and  the  additional  work  re- 
quired is  for  maintenance. 

Work  during  the  year  consisted  in  dredging  under  contract,  which 
was  finished  in  the  spring  of  1908,  restoring  the  channel  dimensions 
below  the  bridge.  Fun(£  asked  for  are  intended  to  be  applied  to 
maintenance. 

The  amount  expended  to  June  30,  1908,  was  $14,697.01,  of  which 
$5,000  was  on  a  previous  project  and  $4,126.27  for  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  was  8^  feet. 

Three  steamers  and  122  sailing  vessels  and  barges  are  reported 
as  plying  in  the  river,  the  commerce  being  valued  at  $7,274,180. 
The  tonnage  of  the  river  is  reported  to  be  as  follows:  1903,  119,038; 
1904, 120,229;  1905, 121,769;  1906, 119,348;  1907, 121,733. 

The  improvement  has  made  no  appreciable  difference  in  freight 
rates. 

July  1,  1907,  balance  unexpended $2,000.00 

June  30, 1908,  amount  expended  during  fiscal  year  for  maintenance  of 

improvement 1, 697. 01 


July  1,  1908,  balance  unexpended 802.99 

July  1,  1908,  outstanding  liabilities 12. 33 

July  1,  1908,  balance  available 290. 66 


July  1, 1908,  amount  covered  by  uncompleted  contracts 178. 60 

Amount  that  can  be  profitably  expoided  In  fiscal  year  ending  June  80, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  tke  river  and  harbor  act  of  1899. 

(See  Appendix  J  7.) 
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8.  Broad  Greek  River^  Delaware. — ^This  is  a  tributary  of  the  Nanti- 
ooke  River,  and  in  1881  the  controlling  depth  was  U  feet,  with  a  mean 
range  of  tide  of  8  feet.  In  1889  a  channel  6  feet  deep  at  mean 
low  water  and  50  f^t  wide  had  been  dredged  under  project  dated 
February  4,  1880,  from  Bethel  to  Laurel,  the  head  of  navigation, 
about  7^  miles  from  the  mouth  of  the  river,  at  a  cost  of  $35,000.  The 
ezisting  project,  adopted  by  the  river  and  harbor  act  of  July  13, 
1892,  is  for  a  channel  70  feet  wide  and  8  feet  deep  at  mean  low  water 
between  Bethel  and  Laurel,  at  an  estimated  cost  of  $15,000.  The  pro- 
jected channel  was  dredged  except  for  a  short  distance  at  the  upper 
end,  where  it  was  reduced  to  60  feet  in  width  to  secure  the  stability 
of  some  wharves.  The  work  of  the  year  was  for  maintenance.  Con- 
tract was  entered  into  and  dredging  under  it  finished  in  the  spring 
of  1908,  removing  shoals  above  and  for  a  distance  of  about  1,000  feet 
below  ih&  railroad  bridge  at  Laurel.  The  appropriation  requested 
is  intended  to  be  appliea  to  maintenance. 

The  amount  expended  to  June  30,  1908,  is  $15,100,  of  which  $100 
was  for  maintenance.  The  project  is  completed,  and  the  additional 
work  required  is  for  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  at  mean 
low  water,  over  the  shoalest  part  of  the  channel  is  reported  to  be 
7  feet 

One  thousand  and  forty-six  vessels  passed  through  the  railroad 
drawbridge,  but  this  does  not  comi)rise  all  the  shipping  on  the  river. 
The  tonnage  of  tide  river  for  1907  is  reported  to  be  26,353,  valued  at 
$279,149.44. 

Tlie  improvement  is  reported  to  have  made  a  reduction  of  25  per 
cent  in  frei^t  rates. 

Jnlj  1, 1907,  balance  unexpended $1,500.00 

June  80»  1908,  amount  expended  during  fiscal  year  for  maintenance  of 
improyement 300.00 

Jnlj  1, 1906»  balance  unexpended 1, 400. 00 

Jolj  1, 1906b  amount  covered  by  uncompleted  contracts 1, 354. 76 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  f6r  maintenance  of  improvement,  in  addition  to  the  balance 
mezpended  July  1,  1008 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1887,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 

(See  Appendix  J  8.) 

9.  Wicomico  River^  Maryland. — ^The  portion  of  the  river  at  and 
just  below  Salisbury,  which  is  the  head  of  navigation  and  23  miles 
tnaa  the  mouth,  has  been  under  improvement  by  the  United  States 
flinoe  1872,  under  project  dated  April  15,  1871.  The  average  rise  and 
fall  of  tide  is  8  feet.  At  that  time  the  navigable  channel,  with  a  mini- 
mnm  depth  of  8  feet  at  low  water,  extended  to  a  point  within  2  miles 
of  Salisbury.  The  extreme  upper  portion,  as  far  as  the  milldam  in  the 
heart  of  the  town^  was  quite  shoal,  and  has  an  average  depth  of  only 
18  inches  at  low  tide.  Between  1872  and  1885  a  channel  75  to  nearly 
100  feet  wide  and  7  feet  deep  at  low  water  was  dredged  from  deep 
water  below  to  the  drawbridge  in  the  town,  at  a  cost  to  the  Goveru- 

of  about  $60,000. 
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The  existing  project,  based  upon  a  survey  of  the  river  made  in  1889 
(printed  in  ^nual  Report  of  the  Chief  of  Engineers  for  1890,  pp. 
947-950),  provides  for  a  channel  9  feet  deep  at  mean  low  water,  from 
that  depth  below  to  the  drawbridge  at  SalisDury,  the  width  to  be  from 
100  to  150  feet,  at  an  estimated  cost  of  $23,200.  At  the  time  this  proj- 
ect was  adopted  there  existed  a  7-foot  low-water  channel  from  75  to 
100  feet  wide  to  Salisbury.  The  project  has  been  completed,  and  the 
additional  work  required  is  for  maintenance. 

Work  during  the  year  was  for  maintenance.  Contract  was  entered 
into  and  dredging  under  it  finished  in  the  spring  of  1908,  restoring 
dimensions  of  the  upper  part  of  the  channel. 

The  amount  expended  to  June  30,  1908,  is  $87,253.42,  of  which 
$50,000  was  on  previous  projects  and  $7,197.66  for  maintenance. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  under  improvement 
was  8  feet. 

Two  steamers  and  82  sailing  vessels  and  barges  are  reported  as  ply- 
ing in  the  river,  the  commerce  being  valued  at  $14,044,966.  The  ton- 
nage of  the  river  is  reported  to  be  as  follows:  1903,  197,306;  1904, 
199,279;  1905,  202,510;  1906,  198,451;  1907,  202,416.  The  improve- 
ment has  made  no  appreciable  difference  in  freight  rates. 

Reference  to  reports  on  examination  and  survey  of  the  river  re- 
quired by  the  river  and  harbor  act  of  March  3,  1905,  will  be  found 
on  page  215  of  the  Report  of  the  Chief  of  Engineers  for  1906. 

It  is  proposed  to  apply  the  appropriation  asked  for  in  restoring 
channel  to  project  dimensions  below  Williams  wharf. 

July  1,  1907,  balance  unexpended $2,500.00 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance  of 
improvement 2, 255. 42 


July  1,  1908,  balance  unexpended 244. 58 

July  1, 1908,  amount  covered  by  uncompleted  contracts 224. 76 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexiwnded  July  1,  1908 5,000.00 

Submitted  in  comi>liance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  J  9.) 

10,  Cris-field  Uarbor^  Maryland. — ^This  harbor  is  situated  at  Somers 
(^ove,  Little  Annemessex  River,  which  at  this  point  is  an  estuary  of 
Tangfier  Sound,  on  the  east  side  of  Chesapeake  Bay.  It  is  the  prin- 
cipal port  of  the  collection  district  of  eastern  Maryland.  Cri^eld 
is  the  head  of  navigation  of  the  harbor  and  is  1  mile  from  its  mouth. 
The  length  of  the  navigable  j)ortion  of  the  harbor  is  IJ  miles.  Orig- 
inally the  harbor  had  a  controlling  depth  of  SJ  feet  at  mean  low  water 
for  a  width  of  400  feet,  with  a  mean  rise  and  fall  of  tide  of  2.6  feet, 
but  this  was  not  deemed  adequate  for  the  commerce  of  the  port  The 
original  project  adopted  by  the  river  and  harbor  act  of  March  3, 1876, 
was  for  a  channel  266  feet  w^ide  and  12  feet  deep  at  mean  low  water 
from  above  the  railroad  wharf  to  a  point  known  as  the  second  angle, 
opposite  Somors  Cove  light,  and  from  that  point  to  deep  water  below, 
a  channel  of  the  same  depth  425  feet  wide,  and  in  addition  a  basin 
on  both  the  north  and  south  sides  of  the  railroad  wharf  12  feet  deep, 
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■t  an  estiinated  cost  of  $37^17.50.  The  work  was  completed  May, 
1876.  No  dredging  has  been  done  since,  and  the  work  has  been  with- 
out maintenance  for  about  thirty  years. 

The  act  of  March  8, 1905,  authorized  a  survey,  which  was  made  in 
December,  1905,  the  report  thereon  being  printed  in  House  Document 
Na  783,  Fifty-ninth  Congress,  first  session.  The  existing  project, 
adopted  by  the  river  and  harbor  act  of  March  2, 1907,  is  to  restore  the 
channel  formerly  dredged  and  to  restore  and  widen  the  anchorage 
basin,  at  an  estimated  cost  of  $37,706.62,  and  an  annual  cost  for  main- 
tenance of  $800-  The  river  and  harbor  act  of  March  2, 1907,  made  an 
apjmropriation  of  $37,707  for  the  completion  of  this  project. 

There  were  no  operations  during  the  vear,  but  a  contract  has  been 
entered  into  for  completion  of  the  work.  To  June  30,  1908,  $46.43 
has  been  expended  on  existing  project. 

The  maxmium  draft  that  could  be  carried  June  30,  1908,  at  mean 
low  water  over  the  shoalest  part  of  the  channel  under  improvement 
was  8  feet 

Eig^t  steamers  and  357  sailing  vessels  and  barges  are  reported  as 
plying  in  the  harbor,  the  commerce  being  valued  at  $2,197,350.  The 
tonnage  of  the  harbor  is  reported  to  be  as  follows :  1906,  30,265 ;  1907, 
80,788. 

A  report  on  a  survey  of  this  harbor  is  to  be  found  beginning  on 
page  105,  Part  2,  Annual  Report  of  the  Chief  of  Engineers  for  1875. 

July  1. 1B07,  balance  unexpended $37, 707. 00 

June  80,  1908,  amount  expended  during  fiscal  year  for  works  of 
liupioftfnent  _..—....-. 46.43 

July  1,  1908,  balance  unexpended 37,6(W).  57 

July  1,  1908^  outstanding  liabiliUeB 20.00 

July  X  1908k  balance  available :^7. 040. 57 

July  1,  1906^  amount  covered  by  uncompleted  contracts 3:^,  93($.  30 

(See  Appendix  J  10.) 

11.  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigaUon, — ^E^ring  the  past  fiscal  year  the  following  wrecks  were 
removed:  Schooner  Samuel  D.  Lankford,  from  Chesapeake  Bay,  near 
Swan  Point,  Maryland,  at  a  cost  of  $:V21,  and  the  sloop  Potter^  from 
Baltimore  Harbor,  Maryland,  at  a  cost  of  $00.  The  total  amount 
expended  was  $411. 

■XAIOKATIDNS  AND  SURVEYS  MADE  IN  COMPT.TANCE  WITH  RIVER  AND  HAR- 
BOR ACT  APPROVED  MARCH  2,  1007. 

Beports  on  preliminary  examinations  and  surveys  required  by  the 
river  and  haroor  act  of  March  2,  1007,  of  the  following  localitie^s 
within  thia  district  were  duly  submitted  by  the  district  officer.  They 
were  reviewed  by  the  Board  of  Engineers  for  Rivers  and  IIar])()rs, 
muBaant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
ooeiimentB  as  iadicated  •      ,         . 

Jf.  AvJtfntnory  examination  vnth  plan  and  eMimate  of  coftt  of  irrir- 
pranement  ofLower  Thoroughfare^  at  or  n/'ar  Wenonn^  Deal  Island^ 
Mar^md^n-Reiuorts  dated  April  18  and  Majr  21,  1007,  respectively, 

«  printed  in  House  Document  No.  70,  Sixtieth  Congress,  first  sos- 
A  plan  for  improvement  at  an  estimated  cost  of  $5,300  is 
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£.  Preliminary  examination  and  survey  of  Northwest  Fork  of 
Nanticoke  River  {Marshy hope  Creek)  ^  from  its  TMmth  to  Federals' 
hurg^  Md. — Reports  dated  May  1,  1907,  and  January  7,  1908,  re- 
spectively, are  printed  in  House  Document  No.  869,  Sixtieth  Con- 
gress, first  session.  A  plan  for  improvement  at  an  estimated  cost  of 
|44,200  is  presented. 

The  local  officer  was  also  charged  with  the  duty  of  making  a  pre- 
liminaiT  examination  and  survey  of  Tnckahoe  River^  Maryland, 
from  Waym,an^s  wharf  to  the  town  of  HiUshoro^  provided  ior  in 
the  river  and  harbor  act  of  March  2,  1907,  and  reports  thereon  will 
be  duly  submitted. 

IMPROVEMENT  OF   RIVERS   AND   HARBORS   IN  THE   WASHINOTON, 
DISTRICT  OF  COLUMBIA,  DISTRICT. 

This  district  was  in  the  charge  of  Maj.  Spencer  Cosby,  Corro  of 
Engineers,  to  April  30, 1908,  having  under  his  immediate  orders  First 
Lieut.  Elliott  J.  Dent,  Corps  of  Engineers,  and  in  the  temporary 
charge  of  Lieutenant  Dent  since  that  date.  Division  engineer.  Col. 
D.  W.  Lockwood,  Corps  of  Engineers. 

i.  Potomjoc  River  a^  Washington^  D.  C. — Before  improvement  the 
Virginia  channel  was  obstructed  by  two  bars.  The  upper  bar  ex- 
tended upstream  from  Long  Bridge  to  about  one-halt  mile  below 
Easby  Point,  and  the  ruling  depth  on  this  bar  was  8  feet.  The  lower 
bar  was  near  Giesboro  Point  and  had  a  ruling  depth  of  14  feet.  The 
ruling  depth  in  the  Washington  channel  was  10  feet  Georgetown 
Harbor  was  obstructed  by  several  dangerous  rocks.  The  flats,  which 
extended  to  the  edge  of  the  Virginia  channel,  were  largely  bare  at  low 
water  and  were  an  active  agent  in  spreading  malarial  and  other  dis- 
eases. 

Between  June  11, 1870,  and  March  3, 1881,  the  sum  of  $290,000  was 
appropriated  by  Congress  for  the  improvement  of  the  harbors  of 
Washington  and  Georgetown.  The  project  under  which  this  sum 
was  expended  is  not  definitely  stated,  although  it  is  understood  that 
it  provided  for  dredging  channels  16  feet  deep  and  200  feet  wide 
through  the  Georgetown  and  Washington  channels,  and  for  the  re- 
moval of  the  most  dangerous  rocks  obstructing  navigation  in  the 
harbor  of  Georgetown  to  a  depth  of  20  feet. 

The  existing  project  for  the  improvement  was  adopted  August  2, 
1882,  and  has  for  its  object  the  improvement  of  the  navigation  of  the 
river  by  widening  and  deepening  its  channels,  the  reclamation  of  the 
flats  by  depositing  on  them  the  material  dredged  from  tiie  channels, 
the  freeing  of  the  Washington  channel  of  sewage,  and  the  establish- 
ment of  harbor  lines.  To  effect  these,  the  project  provided  "  Qint  the 
channel  depths  ♦  ♦  ♦  should  be  sufficient  to  accommodate  the 
largest  draft  vessels  that  can  be  brought  up  to  Arsenal  Point "  (the 

Projected  depth  was  not  stated  in  feet,  but  by  the  above-imposed  con- 
ition  was  at  that  time  limited  to  20  feet  at  low  tide,  whereas  the  rul- 
ing depth  in  the  Potomac  River  below  Wa^ington  has  now  been 
increased  by  dredging  to  24  feet  at  low  tide),  that  the  flats  be  re- 
claimed to  a  height  of  3  feet  above  the  flood  plane  of  1877  (which, 
although  the  highest  recorded  freshet  at  that  time,  was  exceeded  by 
about  3  feet  by  the  flood  of  1889),  and  for  a  tidal  reservoir  to  be  pro- 
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Tided  with  automatic  inlet  and  outlet  gates.  A  training  dike  on  the 
Virginia  shore  extending  downstream  from  Analostan  Island  was 
added  to  the  project  in  1890.  The  project  also  provided  for  the  re- 
building of  Long  Bridge  and  for  the  interception  of  all  sewage  dis- 
chai;^ed  into  the  Washington  channel,  but  neither  of  these  works 
was  included  in  the  estimated  cost  of  the  improvement,  which  was 
$2,716^65.    The  estimate  as  revised  in  1897  is  $2,953,020. 

The  amount  expended  on  the  work  of  the  existing  project  to  June 
80,  1908,  was  $2,599,118.54,  of  which  $383,500.44  has  been  applied  to 
maintenance  since  March  8,  1899.  The  following  sums  have  been 
obtained  from  otJier  sources  than  appropriations :  Keceived  from  sale 
of  blueprints,  50  cents;  of  condemned  property,  $89.03;  total,  $89.53. 

The  expenditure  resulted  in  the  dredging  of  a  channel  20  feet  deep 
and  550  net  wide  through  the  bar  above  Cong  Bridge,  in  increasing 
the  width  of  the  natural  channel  just  below  Long  Bridge  by  50  to 
500  feet,  and  in  deepening  it  to  20  feet;  in  dredgmg  a  channel  350 
feet  wide  and  20  feet  deep  through  the  bar  in  the  Virginia  channel 
near  Giesboro  Point;  in  dredging  the  Washington  channel  to  a  width 
of  400  feet  and  a  depth  of  20  feet;  in  dredging  between  this  naviga- 
tion channel  and  the  wall  of  the  adjacent  reclaimed  area  to  a  depth 
of  12  feet;  in  dredmnff  at  the  junction  of  the  Washington  and  Vir- 
ginia channels;  in  dredging  the  tidal  reservoir  (111  acres)  to  a  depth 
of  about  8  feet,  and  restoring  this  depth  to  75  per  cent  of  its  area ; 
in  several  times  redredging  cuts  20  feet  deep  through  bars  which  had 
reformed  by  freshet  action  in  the  Virginia  and  Washington  chan- 
nels; in  the  completion  of  and  repairs  to  the  reservoir  ouUet;  in  the 
construction  of  about  12  per  cent  of  the  combined  inlet  gates  and 
bridge  for  the  tidal  reservoir;  in  the  construction  of  35,289  linear 
feet  <rf  sea  wall,  of  which  7,106  linear  feci  has  been  taken  down  and 
relaid;  and  in  the  building  of  5,9G5  linear  feet  of  training  dike,  con- 
taining about  21,218  cubic  yards  of  stone. 

The  area  of  land  reclaimed  by  these  operations  is  628  acres  (or, 
indnding  reservoir,  789  acres),  which,  by  act  of  March  3,  1897,  was 
declared  to  be  a  public  park,  under  the  name  of  "  Potomac  Park." 

The  total  amount  of  material  deposited  on  Potomac  Park  is  about 
14,084,616  cubic  yards,  of  which  13.404,616  cubic  yards  was  dredged 
by  the  Oovemment  in  prosecuting  the  improvements,  and  about 
600,000  cubic  yards  was  placed  by  private  parties  working  under 
permits. 

The  entire  project  is  now  about  throe- fourths  conij)Iotec!. 

The  work  of  maintenance  during  tlie  year  consisted  in  partly  re- 
dredging  the  Virginia  channel  and  tidal  reservoir;  in  repairing  wing 
walls,  fender  piles,  and  tidal  gates  at  the  reservoir  outlet;  in  making 
additions  and  repairs  to  sea  wall;  in  removing  the  old  Ijong  Bridge; 
in  care  of  property  and  in  repairs  to  plant,  etc.,  and  in  general  main- 
tenance ofthe  improvement. 

^nie  work  on  the  project  during  the  year  consisted  in  commencing 
the  building  of  the  combined  inlet  gates  and  bridge  for  the  reservoir. 

"Hie  project  for  the  improvement  of  the  Potonia ;  River  at  Wash- 
ington provides  for  a  flui^ing  basin,  with  automatic  gates  at  the  inlet 
and  onUet|  so  arranged  that  at  each  oscillation  of  the  tide  the  basin 
or  tidal  reservoir  wul  be  filled  during  flood  tide  from  the  V'irginia 
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channel,  and  emptied  to  the  level  of  low  water  during  the  ebb  tide 
into  the  Washington  channel. 

In  order  to  provide  for  a  highway  connecting  the  park  drives 
on  each  side  of  the  inlet  to  the  tidal  reservoir,  an  appropriation  of 
$25,000  was  made  by  act  of  Congress  approved  Mav  2%  1908  (smidry 
civil  appropriation  act),  to  defray  the  additional  expense  involved 
in  widening  tiie  proposed  inlet  gates  and  constructing  a  road  across 
them. 

The  plans  provide  for  a  structure  with  automatic  gates  to  close 
during  the  ebb  and  open  during  the  flood  tide,  with  curtain  gates 
to  be  closed  when  the  Potomac  xliver  is  heavily  charsed  with  sedi- 
ment, with  a  lock  for  the  passage  of  small  water  crart,  and  with  a 
park  highway  over  the  top.  The  structure  will  rest  upon  a  pile 
foundation  and  will  be  of  concrete  or  reenforced  concrete  through- 
out. A  consulting  architect  has  been  employed  to  design  the  orna- 
mental features. 

Preliminary  survevs  and  current  observations  have  been  made., 
general  plans  have  been  prepared  and  approved  by  the  Chief  of 
Engineers,  detail  plans  are  in  course  of  preparation,  nearly  all  of  the 
nccessanr  construction  plant  has  been  repaired  and  erected,  and  pro- 
posals tor  furnishing  materials  for  the  concrete  by  contract  were 
opened  during  the  latter  part  of  June.  Practically  the  entire  founda- 
tion has  been  dredged  and  about  one-third  of  the  bearing  piles  have 
been  driven. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  at  mean 
low  water  over  the  shoalest  part  of  the  Washington  channel  was  21 
feet ;  for  the  Virginia  channel  it  was  16^  feet  The  mean  range  of 
tide  is  about  3  feet. 

The  Potomac  River  is  navigable  to  the  foot  of  Little  Falls,  8^ 
miles  above  Georgetown,  but  the  Aqueduct  Bridge,  which  crosses 
the  river  at  Georgetown,  113  miles  above  the  mouth  of  the  river,  has 
no  draw  and  limits  the  navigation  of  large  steamers  and  masted 
vessels. 

The  principal  articles  of  commerce  are  sand  and  gravel,  coal, 
lumber,  ice,  cord  wood,  stone,  oils,  oysters,  bricks,  coke,  and  general 
merchandise.  The  receipts  and  shipments  during  1907  amounted  to 
about  798,989  tons  and  were  estimated^  to  be  worth  about  $7,596,494. 

The  benefits  to  navigation  from  the  improvements  made  have  bwn 
marked.  Vessels  of  much  deeper  draft  than  those  formerly  used  are 
now  engaged  in  this  trade,  and  it  is  understood  that  freight  rates  have 
been  materially  reduced. 

It  is  proposed  to  apply  the  funds  on  hand  and  the  additional  ap- 
propriation recommended  toward  construction  of  the  tidal  gates,  con- 
struction of  additional  sea  wall,  reconstruction  of  about  10,000  linear 
feet  of  damaged  sea  wall,  dredging  in  the  Washington  channel,  and 
prosecution  of  the  project. 

The  additional  work  proposed  is  for  the  purpose  of  extension  of 
benefits  and  for  the  maintenance  of  the  improvement  in  a  serviceable 
condition. 

Maps  of  the  locality  may  be  found  in  each  Annual  Report  of  the 
Chief  of  Engineers  since  1877,  with  the  exception  of  those  for  1879, 
1882,  1893,  1905,  and  1906. 
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Heference  to  the  report  on  the  examination  and  survey  of  Potomac 
River  at  Washin^on,  D.  C.,  will  be  found  on  page  194  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1904. 

IlCPROyiNG  POTOMAC   BIVEIL 

July  1,  1007,  balance  unexpended $260, 235. 91 

Amount  received  from  sale  of  condemned  property 89. 03 


260, 324.  d4 
June  ao,  1908,  amount  expended  during  fiscal  year: 

For  works  of  improveuunit $13,  787. 86 

For  maintenance  of  improvement n;?,  niu;.  00 

67,  353. 05 


July  1,  1008,  balance  unexpended 192.070.00 

July  1,  1008,  outstanding  liabilities 2, 173.2,S 


July  1,  1008,  balance  available lOo,  707. 71 


July  1«  1008,  amount  covered  by  uncompleted  coutrjicis 60,031.43 

Amount  (estimated)  required  for  completion  of  existing  project—    544,520.44 


Amount  that  can  be  profitably  expended  in  fif^cal  yenr  ondini?  June 
ao,  1010,  for  works  of  Improvement  and  for  nmhitouance,  in 
addition  to  the  balance  unexpended  July  1.  lOO.s 125,000.00 

Submitted  in  compliance  with  r(H]uirements  of  suntlry  civil  act  of 
June  4t  1887, and  of  section  7  of  the  river  and  harbor  act  of  1890. 

TIDAL  GATES,  POTOMAC  PARK. 

Amount  appropriated  by  sundry  civn  act  approved  May  27,  100S-_     $25,000.00 

July  1,  inns,  balance  unexpended 25,000.00 

July  1,  1008,  amount  covered  by  uncompleted  contracts 4, 100.00 

(See  Appendix  K  1.) 

g,  Potomac  River  below  Washington^  Z>.  C. — ^Thc  Potomac  River 
below  Washington,  D.  C.,  is  generally  a  wide  and  deep  body  of  wator, 
having  the  characteristics  of  a  tidal  estuary  rather  than  of  a  flu  vial 
stream. 

Prior  to  improvement  24-foot  navigation  was  obstructed  by  seven 
shoals,  over  which  the  depth  ranged  from  lOi  to  23  feet  at  low  tide. 
Sevend  of  these  shoals  were  long  and  formed"  serious  obstructions  to 
navigation  by  deei)-draft  vessels. 

The  present,  which  is  also  the  original,  project  for  this  improvo- 
ment  was  adopted  March  3,  1899.  It  provides  for  the  im])rov(Mn(Mit 
of  the  waterway  by  dredging  channels  24  feet  deep  and  200  foot  wide 
through  all  obstructions  to  24-foot  navigation  below  Washington, 
D.  G,  at  an  estimated  cost  of  $17(>,000. 

The  amount  expended  to  June  30,  1908,  was  $185,000,  of  which 
about  $31,164  was  applied  to  maintenance. 

As  a  result  of  this  exi>enditure,  channels  24  feet  deep  and  at  least 
800  feet  wide  have  been  dredged  through  all  the  shoals,  and  1484y>()ii 
cubic  yards  of  material  has  been  excavated. 

The  work  during  the  year  consisted  in  a  preliminary  examination 
and  survey,  with  a  view  to  obtaining  a  width  of  channel  of  tOO  feet, 
made  in  compliance  with  the  requirements  of  the  river  and  harbor 
act  of  March  2,  1907.  The  report  and  estimates  were  printed  in 
House  Document  No.  859,  Sixtieth  Congress,  first  session. 

The  maximum  draft  that  could  be  carried  on  June  30,  1908,  at 
[  low  water  over  the  shoalcst  part  of  the  locality  under  impnive- 
i  was  24  feet   The  mean  range  of  tide  varies  from  about  l.G  toel 
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at  the  lower  shoals  to  about  2.8  feet  at  the  upper.  Greorgetown,  113 
miles  above  the  mouth  of  Potomac  River,  is  the  head  oi  navigation 
for  large  vessels. 

The  principal  articles  of  commerce  are  sand  and  gravel,  coal,  lum- 
ber, ice,  oils,  naval  ordnance  and  supplies,  cord  wood,  brick  clay,  stone, 
fertilizer,  oysters,  bricks,  phosphate  rock,  coke,  paving  blocks,  rail- 
road ties,  asphalt,  potash  salt,  and  general  merchandise.  The  receipts 
and  shipments  during  1907  amounted  to  about  1,442,900  tons,  and 
were  estimated  to  be  worth  about  $21,093,800. 

As  far  as  known  the  work  done  has  had  no  material  effect  upon 
freight  rates. 

The  work  provided  for  under  the  present  project  has  been  com- 
pleted, and  no  further  appropriation  is  required  therefor. 

Maps  of  the  locality  may  oe  found  in  the  Annual  Beports  of  the 
Chief  of  Engineers  for  1890,  1900,  1902,  and  1903. 

For  reference  to  the  reports  of  the  examinations  and  surveys  of 
Potomac  River  below  Washington,  D.  C.,  see  page  197  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1904,  and  House  Document  No. 
859,  Sixtieth  Congress,  first  session. 

July  1, 1907,  balance  unexpended $1,194.00 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance  of 
improvement IW.  00 

July  1,  1908,  balance  unexpended 1, 000. 00 

(See  Appendix  K  2.) 

3,  Anacostia  River^  District  of  Columbia. — Before  improvement 
the  ruling  depth  from  the  mouth  to  the  Navy- Yard  Bridge  was  about 
18  feet,  the  channel  affording  this  depth  bemg  narrow  and  tortuous. 

An  allotment  of  $20,000  for  work  in  the  Anacostia  was  made  from 
the  appropriation  of  September  19,  1890,  for  improving  Potomac 
River  at  Washington.  Under  this  allotment  channels  20  feet  deep 
and  about  200  feet  wide  were  dredged  through  shoals  near  the  foot  of 
South  Capitol  street  and  opposite  Washington  Barracks.  This 
dredging  was  completed  in  May,  1892,  at  a  cost  of  $18,586.94,  and 
the  balance,  $1,463.06,  was  applied  to  the  present  project. 

The  present  project  for  this  stream  was  adopted  June  18, 1902,  and 
provides  for  tne  improvement  of  tlie  portion  of  Anacostia  River 
below  the  Navy- Yard  Bridge  by  dredging  a  channel  20  feet  deep  for 
a  width  of  400  feet,  the  depth  then  gradually  decreasing  to  6  feet  at 
the  bulkliead  lines,  and  by  depositing  the  dredged  material  on  the 
adjacent  flats  to  an  average  elevation  of  7  feet  above  low  tide,  the 
reclaimed  area  to  be  surrounded  by  an  earthen  embankment  to  a 
height  of  14  feet  above  low  tide,  protected  by  a  masonry  sea  wall, 
and  provided  with  suitable  drainage  through  the  embankment,  all 
at  an  estimated  cost  of  $1,218,525. 

The  amount  expended  on  the  existing  project  to  June  30, 1908,  was 
$180,504.68,  none  of  which  was  applied  to  maintenance.  As  a  result 
of  this  expenditure,  a  channel  20  feet  deep  at  mean  low  water  and 
at  least  300  feet  wide  (except  at  Buzzard  Point,  where  the  width  is 
about  240  feet)  has  l>een  secured  for  a  distance  of  9,130  feet  upstream 
from  the  mouth  of  the  Anacostia,  i.  e.,  up  to  the  center  of  the  navy- 
yard.  The  quantity  excavated  to  date  amounts  to  1,138,454  cubic 
yards,  in  addition  to  which  170,000  cubic  yards  has  been  dredged  by 
other  departments  of  the  Government  and  by  private  parties  under 
permits  from,  but  without  cost  to,  this  office. 
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A  riprap  wall  has  been  built  to  a  height  of  4  feet  above  mean  low 
water  for  a  distance  of  4,900  feet  along  the  left  bulkhead  line.  This 
wall  contains  23^344  cubic  yards  of  stone,  12,174  cubic  yards  of  which 
was  placed  during  the  fiscal  year  1908.  It  will  temporarily  serve 
to  retain  dredged  material  and  will  ultimately  form  the  foundation 
for  the  projected  masonry  sea  wall. 

Seven  hundred  and  ninety-one  piles  of  the  old  dismantled  wharf 
opposite  the  navy-yard  have  been  removed. 

Incidental  to  the  improvement  of  the  channel  about  110  acres  of 
flats  have  been  filled  by  the  deposit  of  excavate!)  material  to  an  aver- 
f^  height  of  4  feet  above  low  tide.  Harbor  lines  have  been  estab- 
lished Irom  the  mouth  of  the  river  up  to  Pennsylvania  Avenue 
Bridge. 

The  entire  project  is  now  about  14  per  cent  completed. 

The  maximum  draft  that  could  be  carried  on  June  30,  1908,  over 
the  shoalest  part  of  the  locality  under  improvement  was  18^  feet. 
The  mean  range  of  tide  is  about  3  feet. 

Anacostia  Kiver  is  navi^ble  for  large  vessels  to  the  Navy- Yard 
Bridfie,  for  tugs  and  small  vessels  to  Pennsylvania  Avenue  Brid^, 
and  for  small  scows  and  lighters  to  Bladensburg,  Md.,  respectively, 
2y  2|,  and  8f  miles  above  its  mouth. 

The  principal  articles  of  commerce  are  sand  and  gravel,  naval 
ordnance  ana  supplies,  brick  clay,  stone,  coal,  oils,  paving  blocks. 
and  cord  wood.  The  receipts  and  shipments  during  1907  amounted 
to  about  287^75  tons,  and  were  estimated  to  be  worth  about  $4,312,G87. 

The  improvement  already  made  has  been  of  benefit  to  navigation 
and  has  resulted  in  the  diversion  of  considerable  traffic  from  the 
Washington  channel,  where  conditions  were  rapidly  becoming  con- 
gested. It  is  not  known  that  any  reduction  in  freight  rates  has  re- 
sulted, from  the  work  done. 

It  is  proposed  to  api)ly  the  additional  appropriation  recommended 
toward  dira^ng,  reclaiming  the  flats,  and  completion  of  the  project. 

The  additional  work  proposed  is  for  the  extension  of  benefits. 

Maps  of  the  locality  will  be  found  in  the  Annual  Reports  of  the 
Chiefof  Engineers  for  1903, 1904, 1905,  and  1906. 

Reference  to  reports  upon  examinations  and  surveys  of  this  river 
will  be  found  on  page  198  of  the  Annual  Eeport  of  the  Chief  of 
ED£;ineers  for  1904. 

A  report  relative  to  the  title  to  Anacostia  flats  is  printed  in  House 
Document  Na  194,  Fifty-ninth  Congress,  first  session. 

July  1,  1907,  balance  unexpended $125, 1212.  or. 

Jane  90, 1908,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement        27,  ir.i.  -JT 

Jnlj  1,  1908,  balance  unexpended 07.  JCis.  :5s 

Julj  1,  1908k  outstanding  liabUities \,TM\.[):\ 

Jnlj  X  1908k  balance  available n<5, 2iil.  4", 


July  1, 1908k  amount  covered  by  unonnipletei]  contracts ST),  sni).  :^Tt 

Amoont  (estimated)  required  for  completion  of  existing  project .—    010. 0(ii.  tM 


Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  Jnne 
80^  1910,  for  works  of  fniprovoment,  in  addition  to  tlio  lialnnce 
mMzpaided  July  1,  190S 150,000.00 

Sniailtted  in  compliance  with  requirements  of  sundry,  civil  act  of 

(890  Appendix  K  8.) 
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4.  Breton  Bay^  Maryland. — Breton  Bay,  a  tidal  estuary  of  the 
Potomac  River,  is  about  6^  miles  long  and  well  landlocked.  Fifteen 
feet  of  water  can  be  carried  up  the  bay  for  a  distance  of  4  miles.  At 
the  time  of  the  adoption  of  the  project  for  its  improvement,  10-foot 
navigation  in  Breton  Bay  was  obstructed  by  a  shoal  commencing  6 
miles  above  the  mouth  and  extending  to  Tx^onardtown,  at  the  head  of 
the  bay.  The  least  channel  depth  over  this  shoal  was  5  feet  at  low 
tide. 

The  original  project  for  improvement,  adopted  in  1878  and  modi- 
fied ill  18SG  and  ISOO,  provided  for  dredging  a  channel  150  feet 
wide  and  9  feet  deep  from  the  9-foot  contour  m  Breton  Bay  to  the 
Ix^onardtown  wharf,  with  a  turning  basin  for  steamboats  at  the 
wharf  400  feet  wide  and  GOO  feet  long,  at  an  estimated  cost  of  $30,000. 

From  June  18,  1878,  to  September  19,  1890,  nine  appropriations, 
aggregating  $37,r)00,  were  made.  This  sum  was  applied  to  dredging 
214.2:29  cubic  yards  of  material.  The  work  called  for  by  the  origmal 
project  was  completed  in  1891. 

The  present  project  for  this  improvement  was  adopted  June  13, 
1902.  and  contemplates  the  dredging  of  a  channel  and  turning  basin 
10  feet  deep,  the  channel  to  have  a  minimum  width  of  200  feet  and 
the  turning  basin  to  be  400  feet  wide  and  600  feet  long.  The  esti- 
mated cost  of  the  project  is  $36,480. 

The  Board  of  Engineers  for  Rivers  and  Harbors  considered  this 
project  and  recommended,  in  report  dated  September  22,  1903,  that 
^(),dO()  be  expended  at  the  earliest  practicable  date  in  providing  a 
channel  10  feet  deep  and  wide  enough  to  accommodate  the  boats  now 
trading  in  this  stream,  inchiding  a  turning  basin  of  ample  dimensions 
at  T^eonardtown  wharf,  $4,000  to  be  applied  to  new  work  and  $2,000 
to  maintenance. 

It  was  the  opinion  of  the  Board  that  the  expenditure  of  $4,000 
every  four  years  thereafter  would  be  enough  to  maintain  a  sufficient 
turning  basin  and  a  channel  at  least  100  feet  wide  and  wider  at  the 
turn,  all  of  a  10-foot  depth. 

The  amount  expended  under  the  present  project  to  June  30,  1908, 
was  $11,437.90,  ot  which  about  $1,500  was  applied  to  maintenance. 
As  a  result  of  this  expenditure  there  has  been  dredged  a  channel 
from  Leonardtown  wharf  to  deep  water  in  Breton  Bay  150  feet  wide, 
10  feet  deep,  and  6,100  feet  long,  with  a  turning  basin  at  its  head  of 
the  same  depth,  275  feet  wide,  and  about  500  feet  long.  The  width 
of  the  channel  is  increased  to  about  220  feet  at  the  turn  at  Buzzard 
Point.  The  project  as  recommended  by  the  Board  of  Engineers  for 
Rivers  and  Harbors  is  completed,  except  for  maintenance. 

The  total  amount  of  material  dredged  from  the  channel  imder  the 
present  project  is  abont  57.000  cubic  yards.  No  work  of  maintenance 
was  done  during  the  fiscal  year  ending  June  30,  1908. 

The  maximum  draft  that  could  be  carried  on  June  30,  1908,  at 
mean  low  water,  over  the  shoalest  part  of  the  locality  under  improve- 
ment was  10  feet.  The  mean  range  of  tides  is  about  1.7  feet.  Leon- 
ardtown, 6  miles  above  the  mouth  of  the  bay,  is  the  head  of  navigation. 

The  principal  articles  of  commerce  are  oysters,  railroad  ties,  cord 
wood,  lumber,  grain,  tobacco,  farm  produce,  coal,  and  general  mer- 
chandise. The  receipts  and  shipments  during  1907  amounted  to 
about  0,744  tons  and  were  estimated  to  be  worth  about  $178,668.  The 
number  of  passengers  carried  is  about  2,000  a  year. 
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The  improvement  has  been  of  neat  benefit  to  shippers  in  this 
vicinity,  but  as  far  as  known  there  nas  been  no  material  reduction  in 
freight  rates.  ^ 

In  conformity  with  the  recommendation  of  the  Board  of  Engineers 
for  Rivers  and  Harbors  the  appropriation  requested  is  to  be  applied 
to  maintenance  of  the  channel  and  turning  basin. 

Maps  of  the  locality  may  be  found  in  tne  Annual  Beports  of  the 
Chiefof  Engineers  for  1887  and  1889. 

For  reference  to  reports  on  examinations  and  surveys  of  this  local- 
ity, see  page  199  of  the  Annual  Beport  of  the  Chief  of  Enmneers  for 
19(ML  For  report  of  Board  of  Engineers  for  Eivers  and  Harbors 
referred  to  above,  see  Annual  Beport;  of  the  Chief  of  Engineers  for 
1908,  page  1045. 

July  1,  1907,  balance  unexpended $1, 090. 72 

Jane  M,  190JS,  amount  expended  during  fiscal  year  for  works  of  Im- 
provement         528.62 

Jnly  1,  1906,  balance  unexpended 562. 10 

July  1,  1906^  amount  covered  by  uncompleted  contracts 485. 65 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80^  1910,  for  maintenance  of  improvement,  in  addition  to  the  bal- 
ance unexpended  July  1,  1908 4,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897»  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  K  4.) 

5.  York,  Mattaponij  and  Pamunkey  rivers^  and  Occoquan  and 
Carters  creeks^  Virginia. — (a)  York  River. — Prior  to  improvement 
24  feet  could  be  carried  up  York  River  for  a  distance  of  32  miles,  to 
Potopotiuik  bar,  over  which  the  ruling  depth  was  18^  feet.  West 
Point  bar,  the  only  other  obstruction  to  navigation,  had  a  least  depth 
of  16i  feet 

The  project  for  this  improvement,  adopted  June  14,  1880,  and 
revised  in  1884  and  1887,  provides  for  dredging  channels  22  feet 
deep  at  mean  low  water  and  400  feet  wide  through  the  bars,  and  for 
the  construction  of  a  dike  along  the  right  bank  at  West  Point  bar 
to  maintain  the  channel,  at  a  total  estimated  cost  of  $308,800. 

The  amount  expended  to  June  30,  1908,  was  $250,065.27,  of  which 
$22^142.04  was  applied  to  maintenance  subsequent  to  March  8,  1809. 
This  expenditure  has  resulted  in  a  dredged  channel  105  feet  wide 
and  22  feet  deep  at  Potopotank,  and  another  22  feet  deep  and  160 
to  260  feet  wide  at  West  Point  bar.  A  training  dike  10,14-2  foot  long 
has  been  constructed  at  West  Point  bar  and  5,100  linwir  foot  of  it  has 
been  rebuilt  or  repaii'ed.  The  total  amount  of  material  dredged 
from  the  channels  is  about  1,160,100  cubic  yards. 

The  entire  project  is  now  about  60  per  cent  completed. 

The  work  of  maintenance  during  the  fiscal  year  consisted  in  work 
incident  to  the  repair  of  the  dike. 

The  maximum  draft  that  could  be  carried  on  June  30,  1908,  at 
mean  low  tide  over  the  shoalest  part  of  the  locality  under  improve- 
ment was  about  20  feet.  The  mean  range  of  tides  is  about  3  feet. 
Toik  Siver  is  navigable  throughout  its  entire  length  of  41  miles 
to  West  Point  at  its  head. 
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The  principal  articles  of  commerce  are  lumber,  oysters,  cord  wood, 
tobacco,  railroad  ties,  farm  produce,  ship  timber,  piles,  and  general 
merchandise.  The  receipts  and  shipments  during  1907  amounted  to 
about  142,189  tons,  and  were  estimated  to  be  worth  about  $5,263,397. 

The  work  done  has  been  of  much  importance  to  commerce,  and  it  is 
understood  that  freight  rates  have  been  somewhat  reduced. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  the  repair  of  the  aike. 

The  additional  work  proposed  is  designed  for  the  preservation  of 
work  already  done. 

Maps  of  the  locality  may  be  found  in  the  Annual  Keports  of  the 
Chief  of  Engineers  for  1886,  1887,  and  1894. 

For  reference  to  report  on  examination  and  survey  of  York  River 
see  page  201  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1904. 

July  1,  1907,  balance  unexpended $7,058.44 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 261.  85 


July  1,  1908,  balance  unexpcndod 6,806.59 

July  1,  1908,  outstanding  liabilities 55.25 


July  1,  1908,  balance  available 6, 751. 34 


Amount  (estimated)  required  for  completion  of  existing  project 74,070.18 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  maintenance  of  improvement,  in  addition  to  tlie  bal- 
ance unexpended  July  1,  1908 («) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(b)  Mattaponi  River. — The  Mattaponi  River  is  navigable  for  small 
steamers  and  vessels  from  its  mouth  to  Aylett,  about  39  miles  above, 
and  can  be  made  navigable  for  small  barges  from  Aylett  to  Monday 
bridge,  16  miles  farther.  At  the  time  of  the  adoption  of  the  project 
the  obstructions  to  5J-foot  navigation  below  Aylett  consisted  of  seven 
bars,  upon  which  the  ruling  depths  at  low  tide  varied  from  2.4  to  8.8 
feet.  Above  Aylett  there  were  numerous  bars,  but  no  work  upon 
them  has  been  proposed.  The  river  was  also  obstructed  by  snags, 
wrecks,  and  overhanging  trees. 

The  original  project  for  improvement,  adopted  June  14,  1880,  pro- 
vided for  the  removal  of  snags,  wrecks,  and  leaning  trees  below  Mon- 
day bridge,  and  the  improvement  of  the  bars  below  Aylett,  so  as  to 
give  a  depth  of  6^  feet  at  low  tide  and  a  channel  width  of  40  feet,  at 
an  estimated  cost  of  $34,059.  This  project  was  extended  by  the  terms 
of  the  river  and  harbor  act  of  July  13,  1892,  which  provided  for  the 
removal  of  snags  as  far  up  as  Guineas  bridge,  near  Milford  station, 
on  the  Richmond,  Fredericksburg  and  Potomac  Railroad.  The  esti- 
mated cost  of  this,  which  is  the  present  project,  is  $72,100. 

The  amount  expended  to  June  30,  1908,  was  $32,011.84,  of  which 
$2,252.92  has  been  applied  to  maintenance  since  March  8,  1899.  This 
expenditure  resulted  m  the  removal  of  snags,  logs,  and  overhanging 
trees  from  the  river  between  Robinson  bar,  34  miles  above  the  mouth, 
and  Monday  bridge,  and  in  keeping  the  river  below  Aylett  free  from 
such  obstructions;  in  constructing  2,297  linear  feet  of  dike  at  Robin- 

*  See  consolidated  money  statement  on  page  253» 
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son  bar,  and  in  dredging  channels  of  the  full  projected  dimensions 
entirely  through  Line  Tree  and  partly  through  Latane  and  Walker 
bars.  The  total  amount  of  material  dredged  from  the  channels  is 
about  16,710  cubic  yards.  The  entire  project  is  now  about  35  per  cent 
oompletecL 

The  work  of  maintenance  during  the  fiscal  year  consisted  in  work 
incidental  to  redredging  a  portion  of  the  channel  at  Liatane  bar. 

The  maximum  draft  that  could  be  carried  at  mean  low  water  over 
the  fiihoalest  part  of  the  channel  June  30,  1908,  was  3  feet  at  Latan^ 
bar.  The  mean  range  of  tide  is  about  3  feet.  Ay  let  t,  39  miles  above 
the  mouth  of  the  river,  is  the  present  head  of  navigation. 

The  principal  articles  of  commerce  are  lumber,  cord  wood,  farm 
DToduoe,  railroad  ties,  piles,  ship  timber,  and  general  merchandise. 
The  receipts  and  shipments  durm^  1907  amounted  to  about  87,260 
toD&  and  were  estimated  to  be  worm  about  $925,416. 

The  work  done  has  been  of  considerable  benefit  to  commerce,  and 
it  is  understood  that  not  only  have  shipments  been  facilitated,  but 
that  freight  rates  have  been  somewhat  reduced. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  dredging  and  dike  construction  at  Line  Tree  and  Latane  bars,  and 
to  snagging. 

The  additional  work  proposed  is  partly  necessary  to  make  the  im- 
provement available,  partly  for  the  extension  of  benefits  aud  partly 
for  the  preservation  of  work  already  done. 

Maps  of  the  locality  mar  be  found  in  the  Annual  Reports  of  the 
Cliiefof  Engineers  for  1887,  1888,  and  1800. 

For  reference  to  reports  on  examinations  and  surveys  of  this  local- 
ity, see  page  212  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  IMM. 

July  1,  1907.  balance  unexpended $10,955.60 

m  80, 1906^  amoimt  expendofl  durin:;  fis'^.-al  r«ir: 

For  works  of  improveiucnt t?jff.f.(fj 

Wor  mfifwtgMiM*^  of  iniproremeut 5^.44 

Zf'H.r^i 

Jnly  1,  1908,  balance  noexpend*^! ._     10,  5«-,^,  V; 

July  1.  190^  oatatandlng  liabilities _.-         252.44 

July  1, 1908b  balance  aTallable -.-  _^**'';^»J^ 

Jnly  1«  1908,  amoont  corered  by  uncompleted  contra ^rts 5.  IMO.  7'.9 

(animated)  required  for  completion  of  exirirjj?  proj'^.-t .'il.  752.  'yj 


Amount  that  can  be  profitably  expended  in  fiscal  y^r  erj'Iir.?  Jtme 
80. 1910^  ftor  worlcB  of  ImproTement,  and  t'*r  TihlnxfTTi:-.!.'*^.  In  st'l- 
ditton  to  the  balance  unexpended  Jnly  1.  ly/S- _ (^) 

Ubnitlad  tai  cooqiilance  witb  reqi3irer/i<:rttJi  of  (>':r:drT  rr.\]  urr  of 
JiOM  4f  1807,  and  of  aectlon  7  of  the  river  arid  h;srV^r  act  of  j  hy^t. 

{e)  Pamtynkey  River. — At  the  time  of  th«:  a'loy'ion  <A  the  proj'ot 
for  the  improTimient  of  Pamunker  Kiv^rr.  a  ^Jraft  of  7  h-t-x  <^-oiJo  \}f, 
carried  at  low  tide  to  Buckland  bar.  '^jh*  m:Wr,  abovo  itr  rfio  .th.     I> 
Iweiai  this  bar  and  Bassett  Ferrj-.  a  d:-tarjr-^  of  ^j  uiiW-..  iTif-sH  w<-n: 
four  ban,  the  ruling  depths  on  whirrh  varied  from  2$  t/i  5^   f':':t. 
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Besides  these  bars  the  river  was  obstructed  by  wrecks,  logs,  snags, 
and  overhanging  trees. 

The  original,  which  is  also  the  existing,  project  for  the  improve- 
ment of  this  river  was  adopted  June  14,  1880,  and  amended  in  1886 
and  1908.  It  contemplates  securing  a  channel  7  feet  deep  and  100 
feet  wide  between  Bassett  Ferry  and  the  mouth  of  the  river,  this 
result  to  be  obtained  by  dredging  and  the  construction  of  dikes,  the 
latter  being  also  designed  to  secure  the  dredged  material  deposited  be- 
hind them.  The  wrecks,  snags,  logs,  and  trees  obstructing  navi^tion 
are  also  to  be  removed.  The  estimated  cost  of  the  revised  project  is 
$55,000.  It  is  estimated  that  an  expenditure  of  $3,200  is  now  re- 
quired for  maintenance,  in  addition  to  the  work  which  can  be  done 
with  available  funds,  and  that  in  future  the  cost  of  maintenance  will 
be  $4,000  every  4  years. 

The  amount  expended  to  June  30,  1908,  was  $27,306.66,  of  which 
$2,872.05  was  applied  to  maintenance  after  March  3,  1899.  This  ex- 
penditure has  resulted  in  dredging  channels  100  feet  wide  and  7  feet 
deep  througjh  Buckland  bar,  and  95  feet  wide  and  6  to  7  feet  deep 
through  Skidmore  bar,  in  the  construction  of  1,478  linear  feet  of 
sheet  pile  dikes  at  Spring  and  Skidmore  bars,  in  removing  parts  of 
seven  wrecks,  and  in  removing  snags  and  similar  obstructions  from 
about  30  miles  of  river  and  keeping  it  free  from  such  obstructions. 
The  total  amount  of  material  dredged  from  the  channels  is  about 
15,600  cubic  yards. 

The  entire  project  is  now  about  50  per  cent  completed. 

No  work  of  maintenance  was  done  during  the  fiscal  year  ended 
June  30,  1908. 

The  maximum  draft  that  could  be  carried  on  June  30,  1908,  at 
mean  low  tide  over  the  shoalest  part  of  the  locality  under  improve- 
ment was  5.3  feet.  The  mean  range  of  tide  varies  from  2  to  3  feet. 
Bassett  Ferry,  47  miles  above  the  mouth  of  the  river,  is  the  head  of 
navigation  for  vessels  drawing  5  feet. 

The  principal  articles  of  commerce  are  lumber,  cord  wood,  rail- 
road ties,  ship  timber,  salt,  and  grain.  The  receipts  and  shipments 
during  1007  amounted  to  about  41,533  tons  and  were  estimated  to  be 
worth  about  $304,426. 

The  work  done  has  been  of  benefit  to  commerce,  and  it  is  under- 
stood that  not  only  have  shipments  been  facilitated,  but  freight  rates 
have  been  reduced. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  the  removal  of  the  remaining  wrecks,  the  removal  of  snags,  logs, 
and  overhanging  trees,  the  redredging  of  the  channel  at  Budcland 
bar,  and  to  dredging  and  dike  construction  at  Hogan  bar. 

The  additional  work  proposed  is  necessary  to  make  the  improve- 
ment available,  and  for  maintenance  and  preservation  of  the  work 
already  done. 

Maps  of  the  locality  may  be  found  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1887,  1888,  and  1890. 

For  reference  to  the  report  on  an  examination  and  survey  of  Pa- 
mimkey  River,  see  page  213  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1904. 
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Jnly  1,  1907,  balance  unexpended $8, 324. 18 

June  90»  190K8,  amount  expended  during  fiscal  year  for  works  of  im- 
provement          230. 79 


July  1, 1908,  balance  unexpended 8, 003. 34 


July  1,  1908,  amount  covered  by  uncompleto<l  contracts 2, 340. 00 

Amount  (estimated)  required  for  completion  of  existing  project 22, 472. 05 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1010,  for  works  of  improvement,  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1,  1908 (*») 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

Si)  Occoquan  Creek, — In  1872  navigation  in  Occoquan  Creek,  a 
utary  ox  the  Potomac  River,  was  obstructed  by  three  bars,  over 
which  but  1.2  feet  could  be  carried  at  low  tide.  Aside  from  these 
obstructions  the  creek  was  amply  wide  and  deep  at  low  tide  for  vessels 
drawing  up  to  5  feet. 

The  ori^nal  project  for  improvement,  adopted  March  3,  1873,  and 
modified  m  1879  provided  for  dredging  channels  100  feet  wide  and  5 
feet  deep  througn  the  bars  below  the  town  of  Occoquan,  and  the 
oonstruction  of  a  dike  at  Sand  bar,  at  an  estimated  cost  of  $25,000. 
Four  appropriations  were  made  from  1873  to  1878,  aggregating 
$25,000,  and  in  1880  the  improvement  was  regarded  as  completed. 

The  existing  project  for  this  stream,  adopted  September  19,  1890, 
and  extended  by  act  of  March  2,  1907,  contemplates  the  dredging 
of  channels  6  feet  deep  through  the  five  bars  obstructing  G-foot  navi- 
gation below  the  town  of  Occoquan.  These  channels  are  to  be  100  feet 
wide,  except  ti^rough  the  outer  bar  and  the  lower  2,000  feet  of  the  bar 
next  above  it,  where  the  channel  is  to  be  150  feet  wide.  Dikes  are  to 
be  construct^  at  the  upper  three  bars.  The  estimated  cost  of  the 
project  as  modified  is  $64,000. 

Tjie  amount  expended  under  the  existing  project  to  June  30,  1908, 
was  $49,111.17,  01  which  $14,312.60  was  applied  to  maintenance  sub- 
sequent to  March  3,  1899.  As  a  result  of  tliis  expenditure,  channels 
of  the  full  projected  dimensions  have  been  dredged  through  all  of  the 
bars  and  redredged  where  shoaling  occurred,  and  1,606  hncar  feet  of 
dike  has  been  constructed  at  Occoquan  bar  and  Sand  bar  and  repaired 
where  injured  by  freshets  and  ice. 

The  total  amount  of  material  dredged  from  the  channels  is  al)out 
841,145  cubic  vards.  There  has  l^een  placed  in  the  dikes  about  0,475 
cubic  yards  of  stone. 

The  entire  project  is  now  about  60  per  cent  completed. 

The  work  of  maintenance  during  the  year  consisted  in  rednMlging 
the  channel  at  Upper  Mud  bar,  partly  i*edrcdging  the  channel  at 
Lower  Mud  bar,  and  repairing  the  dikes  at  Occoquan  and  Sand  bars. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  at  mean 
low  water  over  the  shoalest  part  of  the  locality  under  improvement 
was  6.6  feet.  The  mean  range  of  tide  is  about  2  feet.  The  town  of 
Occoquan,  6  miles  above  the  mouth,  is  the  head  of  navigation. 

The  principal  articles  of  commerce  are  railroad  ties,  building  sand, 
piles,  cord  wood,  lumber,  grain,  farm  produce,  coal,  and  flour.    The 

•  fc$ee  couBolidated  iiKUicy  stutoiiient  ou  i>age  253. 
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receipts  and  shipments  during  1907  amounted  to  about  26,888  tons, 
and  were  estimated  to  be  worth  $66,647. 

The  work  done  has  been  of  great  benefit  to  navigation  in  this  creek, 
and  it  is  understood  that  not  only  have  shipments  been  facilitated, 
but  freight  rates  have  been  materially  reduced. 

It  is  proposed  to  apply  the  additional  appropriations  recommended 
to  construction  of  dikes  and  maintaining  the  channels  of  the  project. 

The  additional  work  proposed  is  for  the  purpose  of  extension  of 
benefits  and  maintenance  of  the  work  already  done. 

For  reference  to  reports  on  examinations  and  surveys  of  this  local- 
ity see  pages  202  and  203  of  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1904  and  page  237  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1906. 

July  1,  1907,  balance  unexpended f25,887«58 

June  30,  1908,  amount  expended  during  fiscal  year : 

For  works  of  improvement $11, 201. 42 

For  maintenance  of  improvement 10,497.92 

21,099.84 


July  1,  1908,  balance  unexpended 4, 188.  24 

July  1,  1908,  outstanding  liabilities 41. 33 


July  1,  1908,  balance  available 4, 146. 91 

July  1,  1908,  amount  covered  by  uncompleted  contracts 1,746.51 

Amount  (estimated)  required  for  completion  of  existing  project 25,013.19 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1910,  for  works  of  improvement  and  for  maintenance  in  addition 
to  the  balance  unexpended  July  1, 1908 (•) 

Submitted  in  compliance  with  requirements  of  sundry  civU  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(e)  Garters  Greek. — Before  improvement  the  entrance  to  Carters 
Creek,  a  tidal  estuary  of  the  Rappahannock  River,  was  obstructed  by 
a  bar  over  which  but  10^  feet  could  be  carried  at  low  tide,  and  naviga- 
tion was  rendered  difficult  near  Gallyhook  Point  within  the  creek  ty 
the  projection  of  this  point  into  the  channel,  which  was  about  12  feet 
deep  at  low  tide. 

The  original,  which  is  also  the  existing,  project  for  this  improve- 
ment was  adopted  June  13,  1902,  and  provides  for  dredging  a  chan- 
nel at  the  mouth  to  afford  a  navigable  depth  at  low  ticfe  of  16  feet, 
with  a  width  of  200  feet,  including  necessary  widening  at  Crab  Point, 
for  the  construction  of  a  jetty  for  the  protection  of  this  channel,  and 
for  the  dredging  of  a  channel  12  feet  deep  and  100  feet  wide  at  Gally- 
hook Point,  at  a  total  estimated  cost  of  $35,700. 

The  amount  expended  to  June  30,  1908,  was  $28,062.33,  none  of 
which  was  applied  to  maintenance.  As  a  result  of  this  expenditure  a 
channel  200  feet  wide  and  15  feet  deep  has  been  dredged  tnrough  the 
bar  at  the  mouth  of  the  ci*eek.  The  bar  at  the  end  of  Crab  Point  has 
been  dredged  to  a  depth  of  15  feet  within  the  channel  limits.  A  chan- 
nel 100  feet  wide  and  12  feet  deep  has  been  excavated  at  Gallyhook 
Point.  A  stone  jetty  742  feet  long  has  been  constructed  at  the  mouth 
of  the  creek.  Harbor  lines  have  been  established.  The  total  amount 
of  material  dredged  from  the  channels  is  65,893  cubic  yards.  There 
has  been  placed  m  the  jetty  1,607  cubic  yards  of  stone.  The  entire 
project  is  now  completed. 

•  See  ccwsoUdated  money  statement  on  page  253. 
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The  maximum  draft  that  could  be  carried  on  June  30,  1908,  at 
mean  low  tide  over  the  shoalest  part  of  the  outer  bar  was  15  feet,  and 
at  Gallyhook  Point  was  12  feet.  The  mean  range  of  tide  is  1.6  feet. 
Irvington,  about  1^  miles  above  the  mouth  of  the  creek,  is  the  head 
of  navigation  for  large  steamers,  while  small  sailing  vessels  drawing 
up  to  5  feet  can  ascend  about  1  mile  farther. 

The  principal  articles  of  commerce  are  fish,  oysters,  lumber,  coal, 
guano,  fish  oil,  wood,  bricks,  ice,  farm  produce,  canned  goods,  and 
general  merchandise.  The  receipts  and  shipments  during  1907 
amounted  to  about  45,573  tons  and  were  estimated  to  be  worth 
$841,043.  There  is  a  good  passenger  trade  in  Carters  Creek,  which 
is  also  an  important  harbor  of  refuge. 

The  work  done  has  been  of  considerable  benefit  to  commerce,  but 
as  far  as  known  has  had  no  effect  upon  freight  rates. 

The  work  contemplated  in  the  project  being  completed,  no  further 
appropriation  is  asKed  for  at  present.  It  is  anticipated  that  an 
appropriation  of  about  $5,000  every  eight  years  will  be  required  for 
maintenance. 

For  reference  to  the  report  upon  an  examination  and  survey  of 
Carters  Creek,  see  page  206  of  the  Annual  Keport  of  the  Chief  of 
Elngineers  for  1904. 

July  1, 1907,  balance  unexpended $10, 303.  23 

June  30,  1008,  amount  expended  during  fiscal  year  for  works  of  im- 
provement        8,  «G7. 08 


July  1,  1008,  balance  unexpended 1.  ri'2i\.  15 

July  1,  1008,  outstanding  liabilities 40.  \r2 

July  1,  1008,  balance  available l,47l).2;i 

July  1, 1008,  amount  covered  by  uncompleted  contracts 335.  22 

CONSOLIDATED. 

July  1, 1007,  balance  unexpended $62,619.07 

June  aO,  1008,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $2().r>os.38 

For  maintenance  of  Improvement 10,  soS.  21 

31,416.59 


July  1, 1008,  balance  unexpended 31. 202.  48 

July  1, 1008,  outstanding  liabilities 305.  M 

JWy  1.  1008.  balance  available 30, 80(;.  54 

July  1, 1908,  amount  covered  by  unccmiplotod  contracts 10, 332.  52 

Amount  (estimated)  required  for  completion  of  existing:  project 15:{.  308.  .*i4 


Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending;  June  30, 
mO;  tor  works  of  improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1,  lfK)8 06, 400.  00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1807,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  K  5.) 

6,  Nomini  Creek,  Virginia. — Before  improvement  the  navigation 
of  Nomini  Creek,  a  tributary  of  the  Potomac,  was  obstructed  by  a 
bar  at  its  mouth  over  which  but  3  feet  eonld  be  carried  at  low  tide. 
Except  for  this  bar  a  draft  of  8  feet  could  be  carried  to  Nomini 
Ferry,  4  miles  above  the  mouth,  and  5  feet  could  be  carried  2  miles 
farther  to  the  head  of  navigation. 
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The  project  for  this  improvement,  adopted  March  8,  1878,  and 
modified  in  1879,  1885,  1888,  1890,  1897,  and  1908,  provides  for  a 
channel  through  the  bar  150  feet  wide  and  9  feet  deep,  with  a  jetty 
about  2,370  feet  long  at  the  mouth.  The  finally  revised  estimate  of 
cost  is  $105,000. 

The  amount  expended  to  June  30,  1908,  was  $78,928.69,  of  which 
$4,008.71  was  applied  to  maintenance  subsequent  to  March  3,  1899. 
As  a  result  of  this  expenditure  the  channel  has  been  dredeed  to  a 
depth  of  9  feet  at  low  tide,  with  a  width  of  140  to  150  feet,  and 
redredged,  and  1,570  linear  feet  of  the  jetty  has  been  constructed: 
161)  feet  on  the  inshore  end  of  the  jettjr  is  for  shore  protection  pur- 
poses only.  The  total  amount  of  material  dredged  from  tiie  channel 
IS  about  136,000  cubic  yards.  There  have  been  placed  in  the  jetty 
about  4,600  cubic  yards  of  stone  and  3,000  cubic  yards  of  oyster 
shells.  The  entire  project  is  now  about  80  per  cent  completed.  No 
work  of  maintenance  was  done  during  the  fiscal  year  ended  June 
30,  1908. 

The  maximum  draft  that  could  be  carried  on  June  80,  1908,  at 
mean  low  tide  over  the  shoalest  part  of  the  locality  under  improve- 
ment was  9  feet.    The  mean  range  of  tide  is  1.8  feet. 

The  principal  articles  of  commerce  are  farm  produce,  lumber,  cord 
wood,  fertilizer,  grain,  railroad  ties,  oysters,  and  general  meixhan- 
dise.  The  receipts  and  shipments  during  1907  amounted  to  about 
26,205  tons  and  were  estimated  to  be  worth  about  $739,823. 

The  work  done  has  been  of  substantial  benefit  to  navigation,  and 
it  is  understood  that  freight  rates  have  been  considerably  reduced 
and  shipments  much  facilitated. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
to  the  extension  and  maintenance  of  the  ]etty,  and  the  dredging  of 
the  channel  if  required. 

The  additional  work  proposed  is  for  the  purpose  of  extension  of 
benefits  and  for  the  preservation  of  the  work  already  done. 

A  map  of  the  locality  may  be  found  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1889. 

For  reference  to  a  report  on  an  examination  and  survey  of  Nomini 
Creek,  see  page  207  of  the  Annual  Keport  of  the  Chief  of  Engineers 
for  1904. 

July  1,  1907,  balance  unexpended $4, 954. 67 

JuTio  30,   1908,  amount  expended  during  fiscal  year  for  works  of 

improvement 4, 883. 86 


July  1,  1908,  balance  unexpended 71.81 

Amount  (estimated)  required  for  completion  of  existing  project 80»008.71 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  improvement  and  for  maintenance  in  addition 
to  the  balance  unexpended  July  1,  1908 i 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  18^. 

(See  Appendix  K  6.) 

7.  Rappahannock  River,  Virginia. — The  lower  portion  of  the  Rap- 
pahannock River  is  generally  a  wide  and  deep  body  of  water,  having 
the  characteristics  of  a  tidal  estuary  rather  than  of  a  fluvial  stream. 

The  obstructions  to  navigation  before  improvement  was  undertakoi 
consisted  of  nine  bars  in  the  upper  portion  of  the  river  between  Tap- 
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rahannock  and  Fredericksburg,  over  which  the  ruling  depths  were 
zrom  4  to  lOJ  feet  Seven  of  the  bars  were  in  tiie  12J  miles  of  river 
below  Fredericksburg.  Of  these  bars  Fredericksburg  bar,  with  a 
least  depth  of  4  feet,  and  Spottswood  bar,  4  miles  below  Fredericks- 
burg, with  a  least  depth  of  6  feet,  caused  the  most  delay  to  steam- 
boats and  vessels. 

The  project  for  this  improvement,  adopted  March  3, 1871,  as  modi- 
fied in  1879  and  in  1905,  provides  for  securing  a  channel  12  feet  deep 
and  100  feet  wide  between  Fredericksburg  and  Port  Royal  and  12 
feet  deep  and  200  feet  wide  between  Port  Royal  and  the  mouth  of  the 
river,  this  result  to  be  obtained  by  dredging  and  the  construction  of 
dikes,  the  latter  being  also  designed  to  secure  the  excavated  material 
deposited  behind  them. 

The  total  estimated  cost  of  the  revised  project  was  $363,288.86, 
exclusive  of  work  properly  chargeable  to  maintenance  and  estimated 
in  1905  to  cost  $88,600.  The  project  on  which  this  estimate  was  based 
was  adopted  by  Gonness  by  act  approved  March  2,  1907.  This  act 
authorized  an  expenditure  of  $90,000  in  excess  of  the  amounts  therein 
and  theretofore  appropriated.  This  makes  the  limit  of  cost  of  the 
revised  project  $398,633.12,  including  all  necessary  work  properly 
chargeable  to  maintenance  on  June  30,  1907.  The  estimated  annual 
cost  for  further  maintenance  is  $10,000. 

The  amount  expended  to  June  30,  1908,  was  $399,135.76,  of  which 
$86,906.06  has  hem  applied  to  maintenance  since  March  3, 1899.  The 
sum  of  $59,983.18  was  expended  prior  to  March  3, 1899,  in  redredging 
freshet  deposits  and  in  repairs  to  dikes. 

The  followingsums  have  been  obtained  from  other  sources  than 
appropriations:  JDamaffes  recovered  from  contractor's  sureties.  $1,000, 
ana  proceeds  of  sale  of  property,  $110;  total,  $1,110.  This  sum  had 
not  men  expended  at  the  close  of  the  fiscal  year. 

The  expenditure  has  resulted  in  the  partial  improvement  of  the  9 
bars  between  Fredericksburg  and  Port  Royal  by  means  of  dredging 
and  rock  excavation,  construction  of  dikes,  and  removal  of  two  wrecks 
which  obstructed  navigation.  About  637,100  cubic  yards  of  material 
has  been  dredged,  1,537  cubic  yards  of  ro<!k  excavated,  *JS,()()i»  linear 
feet  of  dikes  constructed,  7,800  linear  feet  of  dikes  repaired,  675 
linear  feet  of  riprap  dike  constructed,  and  1,214  cubic  yards  of  riprap 
Btone  used. 

The  entire  project  is  now  about  75  per  cent  completed.  The  work 
carried  on  during  the  year  resulted  in  partially  restoring  a  previously 
dredged  channd  through  Castle  Ferry  bar,  in  dredgiuj^  a  channel  40 
feet  wide  and  10  feet  deep  through*^  Snowden  bar,  m  removing  5 
snags  at  Snowden  bar,  in  removing  tlie  wreck  of  a  scow  at  Pollocks 
bar,  in  protecting  the  sand  fills  agamst  erosion  by  freshets,  and  in  the 

ertial  construction  of  dikes  at  the  first  9  bars  below  Fredericksl)urg. 
eparation  for  dredging  the  proposed  channel  through  Mangoright 
bar  was  begun  June  23,l)ut  no  dredging  was  done  during  the  fiscal 
year. 

The  tw^Titniim  draft  that  could  be  carried  June  30,  1908,  at  mean 
low  water  over  the  shoalest  part  of  the  locality  under  improvement 
was  about  8  feet.  The  mean  range  of  tide  is  about  3  feet.  Fredericks- 
bnrgy  106  miles  above  the  mouth,  is  the  head  of  navigation. 
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Dredging  is  to  be  carried  on  under  a  continuing  contract.  Of  the 
sum  authorized  to  be  expended  $32,000  still  remains  to  be  appropri- 
ated.   In  addition  $10,000  per  annum  is  required  for  maintenance. 

The  principal  articles  of  commerce  are  railroad  ties,  lumbeor,  farm 
produce,  grain,  cord  wood,  fertilizers,  flour,  canned  goods^  coal,  manu- 
factures, and  general  merchandise.  The  receipts  and  shipments  dur- 
ing 1907  amounted  to  about  373,860  tons,  and  were  estimated  to  be 
worth  about  $5,870,700. 

The  work  done  has  been  of  benefit  to  commerce,  and  it  is  under- 
stood that  freight  rates  have  been  reduced. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
toward  dred^ng  and  dike  construction  ana  completion  of  the  project. 

The  additional  work  proposed  is  for  the  purpose  of  extension  of 
benefits  and  maintenance  of  the  work  already  done. 

At  Fredericksburg  bar  new  deposits  of  sand  are^  formed  by  each 
recurring  freshet,  and  shoaling  is  also  constantly  taking  place^  though 
less  rapidly,  at  some  of  the  lower  bars.  This  explains  the  estimate  of 
$10,000  bemff  required  annually  for  maintenance. 

Maps  of  mis  locality  may  be  found  in  the  Annual  Beports  of  the 
Chief  of  Engineers  for  1880,  1881,  1883,  1886,  1887,  1888,  1890,  and 
1906. 

For  reference  to  the  report  on  an  examination  and  survey  of  Rap- 
pahannock River,  see  page  208  of  the  Annual  Report  of  the  Chief  of 
fengineers  for  1904,  and  for  the  report  of  the  survey  submitting  the 
revised  project,  see  page  1110  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1906. 

July  1,  1907,  balance  unexpended $87, 584. 4.^) 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908 —    68,000.00 

145,584.45 

Juno  30,  1908,  amount  expended  during  fiscal  year : 

For  works  of  improvement $42,128.07 

For  maintenance  of  Improvement 8,252.54 

50,881.21 


Julv  1,  1908,  balance  unexpended 85,208.24 

July  1,  1908,  outstanding  liabilities 1,634.88 

July  1,  1908,  balance  avaUable 03,568.86 

July  1,  1908,  amount  covered  by  uncompleted  contracts 79, 830. 09 

Amount  (estimated)  required  for  completion  of  existing  project 40,252.64 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1910,  in  addition  to  the  balance  unexpcnulod  July  1,  1908 : 

For  works  of  improvement $32,000.00 

For  maintenance  of  Improvement 30,000.00 

62.000.00 

Submitted  in  compliance  with  requirements  of  sundry  civU  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  K  7.) 

8.  Urhana  Creek^  Virginia, — Before  the  improvement  of  IJrbana 
Creek,  a  tributary  of  the  Rappahannock,  a  bar  existed  outside  the 
mouth,  over  which  but  6^  feet  could  be  carried  at  low  tide,  and  there 
was  a  shoal  witiiin  the  creek  with  a  ruling  depth  of  7  feet. 
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The  project  for  this  improvement,  adopted  March  8,  1879,  and 
modified  in  1883,  1888,  ana  1897,  provides  for  dredging  a  channel 
1-50  feet  wide  and  10  feet  deep  through  the  outer  and  inner  bars, 
with  a  turning  basin  of  the  same  depth  at  the  head,  for  a  series  of 
spur  dikes  at  Bailey  Point,  and  for  a  stone  jetty  to  protect  tlio  cut 
through  the  outer  bar.    The  final  revised  estimate  of  cost  is  $70,000. 

The  amount  expended  to  June  30,  1908,  was  $43,139.41,  of  which 
$10,809.11  has  been  applied  to  maintenance  since  March  8,  1899.  As 
a  result  of  this  expenditure  there  has  been  dredged  a  channel  10  feet 
deep  and  150  feet  wide  through  the  outer  bar,  a  channel  10  feet  deep 
ana  150  feet  wide  through  the  inner  bar,  and  a  turning  basin  10  feet 
deep  at  the  steamboat  wharf.  These  channels  have  been  redredged 
where  shoaling  had  occurred. 

Harbor  lines  have  been  established.  Seven  hundred  and  eighty- 
three  linear  feet  of  the  jetty  has  been  constructed.  The  total  amount 
of  material  dredged  from  the  channels  is  about  144,300  cubic  yards. 
lliere  has  been  placed  in  the  jetty  about  1,095.4  cubic  yards  of  stone. 

The  work  of  maintenance  during  the  fiscal  year  consisted  in  re- 
dred^ng  a  part  of  the  channel  through  the  inner  bar,  and  in  the 
examination  of  the  Donaldson-Shultz  wharf  and  of  the  bridge  across 
Urbana  Creek.  The  entire  project  is  now  about  60  per  cent  com- 
pleted. 

The  maximum  draft  that  could  be  carried  on  June  30,  1908,  at 
mean  low  tide  over  the  shoalest  part  of  the  locality  under  improve- 
ment was  about  10  feet.  The  mean  range  of  tide  is  1.5  feet.  The 
town  of  Urbana,  at  the  mouth  of  the  creek,  is  the  head  of  navigation 
for  steamers  and  large  vessels,  while  small  vessels  ascend  the  stream 
for  a  distance  of  3  or  4  miles. 

The  principal  articles  of  commerce  arc  lumber,  oysters,  cord  wood, 
excelsior,  ice,  coal,  farm  produce,  canned  goods,  railroad  ties,  })ricks, 
pickles,  and  general  merchandise.  The  receipts  and  shipments  dur- 
ing 1907  amounted  to  about  23,779  tons,  and  were  estimated  to  be 
worth  $589,320. 

The  work  done  has  been  of  benefit  to  commerce,  and  it  is  under- 
stood that  freight  rates  have  been  reduced. 

Work  on  this  improvement  was  suspended  betwe(»n  1903  and  1907 
pending  the  result  of  legal  proceedings  instituted  by  tlie  (lovernment 
to  secure  the  removal  of  part  of  a  wharf  which  projected  into  th(» 
proposed  channel  and  which  had  been  built  in  violation  of  the  pro- 
visions of  the  act  of  March  3, 1899. 

The  owners  finally  agreed  to  alter  the  wharf  in  accordance  with  the 
requirements  of  the  War  Department  and  completed  the  work  dur- 
ing the  past  year. 

It  is  proposed  to  apply  the  additional  appropriation  reooninieiidcd 
to  the  extension  and  maintenance  of  the  jetty  and  the  re<lre(l«ring  of 
the  outer  bar  if  required. 

The  additional  work  proposed  is  partly  for  the  extension  of  benefits 
and  partly  for  the  preservation  of  the  work  already  done. 

For  reference  to  the  reports  on  examinations  and  surveys  of  Urbana 
Creek,  see  page  210  of  the  Annual  Keport  of  the  Chief  of  Engineers 
for  1904. 

STIOI— no  1908 17 
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July  1, 1907,  balance  unexpended $9,893.44 

June  30,  1908,  amount  expended  during  fiscal  year : 

For  works  of  improvement $4, 574.S9 

For  maintenance  of  improvement 4,958.46 

9,532.85 


July  1,  1908,  balance  unexpended 360. 59 


Amount  (estimated)  required  for  completion  of  existing  project 37,309.11 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  worlis  of  improvement  and  for  maintenance  in  addition 
to  the  balance  unexpended  July  1,  1908 16,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  K  8.) 

9,  Ilarhor  at  Milford  Haven^  Virginia, — ^Milford  Haven  is  a  tidal 
estuary  of  Chesapeake  Bay,  about  4  miles  long  and  from  one-half  to 
1  mile  wide.  The  depth  in  the  channel  ranges  from  6^  to  15  feet, 
and  in  the  portion  navigated  by  steamers  is  generally  9  feet  or  more. 
The  haven  has  two  entrances,  one  at  the  northwest  end  from  Hills 
Bay,  an  arm  of  Piankatank  River,  and  another  at  the  southeast  end, 
from  Chesapeake  Bay.  Both  entrances  are  obstructed  by  bars.  The 
southeast  entrance  is  exposed,  and  as  the  bar  has  a  ruling  depth 
of  but  3  feet  is  seldom  used.  The  bar  which  obstructed  the  north- 
west entrance  had,  before  improvement,  a  ruling  depth  of  8  feet.  A 
bar  also  existed  within  the  haven  between  Cricket  Hill  and  Callis 
wharves,  with  a  ruling  depth  of  about  8  feet. 

The  project  for  this  improvement,  adopted  March  3,  1899,  and 
modified  in  1902,  provides  for  dredging  channels  10  feet  deep,  with  a 
minimum  width  of  200  feet,  through  the  bar  at  the  northwest  en- 
trance, and  through  the  inner  bar,  at  an  estimated  cost  of  $17,600. 

The  amount  expended  to  June  30,  1908,  was  $20,361.51,  none  of 
which  was  applied  to  maintenance.  The  sum  of  $3,032.97  was  recov- 
ered as  judgment  from  a  failing  contractor.  As  a  result  of  this 
expenditure  channels  of  the  full  projected  dimensions  have  been 
dredged  through  both  bars,  and  a  jetty  333  feet  long  has  been  con- 
structed to  maintain  the  outer  channel.  The  total  amount  of  mate- 
rial dredged  from  the  channel  is  about  57,728  cubic  yards.  There 
has  been  placed  in  the  jetty  about  491  cubic  yards  of  stone.  The 
entire  project  is  now  completed. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  at  mean 
low  tide  over  the  shoalest  part  of  the  locality  under  hnprovement  was 
10  feet.  The  mean  range  of  tide  is  about  1.3  feet.  The  haven  is 
navigable  throughout  its  entire  length  by  vessels  drawing  6  feet,  and 
Fitchett's  wharf,  about  3  miles  above  the  northwest  entrance,  is  the 
higliest  point  reached  by  the  large  steamers. 

The  principal  articles  of  commerce  are  oysters,  fish,  crabs,  farm 
produce,  fertilizers,  piles,  hay  and  feedstuffs,  lumber,  building  mate- 
rials, flour,  ice,  and  general  merchandise.  The  receipts  and  shipments 
during  1908  amounted  to  about  20,140  tons,  and  were  estimated  to  be 
worth  about  $461,650. 

The  work  done  has  been  of  considerable  benefit  to  commerce  and 
navigation.    Freight  rates  have,  however,  been  advanced. 

The  work  contemplated  in  the  project  being  completed,  no  further 
appropriation  is  asked  for  at  present.    It  is  anticipated  that  an  ap- 
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propriation  of  about  $4,000  every  eight  years  will  be  required  for 
maintenance. 

For  reference  to  reports  on  examinations  and  surveys  of  this  local- 
ity, see  page  211  of  the  Annual  Report  of  the  Chief  oi  Engineers  for 
1904. 

July  1, 1007,  balance  nnexpendod $2,  558.84 

June  30,  1008^  amount  expended  during  fiscal  year  for  worlvs  of  im- 
provement   r 2, 387. 88 

July  1,  1908,  balance  unexpended 171. 40 

(See  Appendix  K  9.) 

10,  James  River^  Virginia, — ^The  original  condition  of  the  James, 
before  its  improvement  by  the  General  Government  was  begun  in  1870, 
was  as  follows: 

The  ruling  (Jepth  to  the  lower  city  line  of  Richmond  was  7  feet 
at  mean  low  water.  This  depth  obtained  on  Rocketts  reef,  imme- 
diatelv  below  Richmond,  and  on  Richmond  bar,  2  miles  below.  Some 
15  miles  lower  down,  in  Trents  reach,  was  a  shoal  on  which  there  was 
a  depth  of  only  8  feet  This,  however,  ceased  to  be  an  obstruction 
in  January,  1872,  when  the  5-mile  reach  in  which  it  was  situated  was 
cut  off  bv  the  opening  of  Dutch  Gap  Canal. 

In  addition  to  the  above  natural  obstructions  there  were,  in  the  10 
miles  of  river  below  Richmond,  wrecks  in  the  channel  at  Chaffins 
Illuff  and  Graveyard  reach,  and  obstructions  placed  during  the  civil 
war  at  Warwick  bar  and  Drewry  Bluff,  consisting  at  each  locality  of 
a  military  bridge,  lines  of  stone  cribs,  and  sunken  vessels.  In  addi- 
tion to  all  these  obstructions,  the  channel  between  Richmond  and 
Trents  reach  was  in  many  places  narrow  and  tortuous. 

Between  Trents  reach  and  Citv  Point,  a  distance  of  ISi  miles,  the 
ruling  depth  was  13  feet,  which  obtained  near  Varina  or  Aikens  Land- 
ing. Between  City  Point  and  the  mouth  of  James  River  the  ruling 
depth  was  15  feet,  existing  at  Harrisons  bar  and  Goose  Hill  flats, 
then  43  and  76  miles,  respectively,  below  Richmond. 

It  was  contemplated  in  the  original  project,  adoi)ted  in  1870,  to 
secure  a  channel  naving  a  depth  or  18  feet  at  hi^h  tide  and  a  width 
of  180  feet.  The  amount  expended  prior  to  the  adoption  of  the  pres- 
entproject  was  $740,000. 

The  project  under  which  the  improvement  is  now  being  carried  on 
was  adopted  July  5,  1884.  It  provided  for  the  formation  by  means 
of  regulation  works  and  excavation  of  a  channel  between  the  mouth 
of  the  river  and  the  lower  city  line  of  Richmond,  having  a  depth  of 
22  feet  at  mean  low  tide,  and  a  width  from  the  mouth  to  City  Point 
of  400  feet;  thence  to  Drewry  Bluff  of  300  feet,  and  tliencc  to  Rich- 
mond of  200  feet,  at  a  total  estimated  cost  of  $4,500,000. 

The  act  of  June  13,  1902,  provided  for  cxtonding  the  improvement 
frcHn  the  lower  city  line  of  Richmond  to  the  head  of  navigation  at  the 
docks,  at  an  additional  cost  of  $724,943.15.  The  work  proposed 
under  this  extension  consists  of  excavating  a  channel  about  3,300  feet 
long  and  200  feet  wide,  with  a  depth  of  22  feet  at  mean  low  water. 

fiy  act  of  March  3, 1905,  the  original  project  was  further  extended 
to  include  the  excavation  of  a  turning  basin  at  Richmond,  by  increas- 
ing the  width  of  the  proposed  improved  channel  to  400  feet  for  a 
length  of  600  feet,  the  depth  to  be  22  feet  at  a  cost  not  to  exceed 
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$150,000.  This  makes  the  total  estimated  cost  of  the  improyement 
$5,874,048.15. 

The  amount  expended  on  the  present  project  to  June  30,  1908,  was 
$1,()59,884.12,  of  which  $54,351.92,  expended  subsequent  to  March  3, 
1899,  was  for  maintenance.  This  item  of  maintenance  includes  the 
cost  of  dredging  sand  deposited  in  the  channel  by  the  river  during 
the  execution  of  the  work  in  excess  of  the  quantity  originally  estimated, 
also  rej)airs  to  jetties. 

The  improvement  of  the  river  has  been  chiefly  confined  to  the  upper 
ivachcs,  where  the  water  was  shoalest,  and  consequently  where  the 
grc^atost  benefits  to  commerce  would  be  obtained.  The  exceptions  to 
this  were  the  dredging  of  shoals  at  Harrisons  bar.  Swans  Point,  and 
Goose  Hill  flats  to  a  depth  of  18  feet. 

The  project  is  estimated  to  be  about  one-third  completed. 

The  result  of  the  work  of  improvement  is  a  channd  between  Hamp- 
ton Roads  and  the  city  wharf  at  Richmond,  Va.,  having,  with  few 
exceptions,  a  width  of  not  less  than  100  feet  and  a  depth  oi  18  feet  at 
mean  low  water.  The  exceptions  are  Rocklanding  shoal,  about  89 
miles  below  Richmond,  with  a  depth  of  16.1  feet;  Dancing  Point 
shoal,  about  CO  miles  below  Richmond,  with  a  depth  of  16^  feet,  and 
Willis,  Varina,  and  Deep  Bottom  reaches,  about  9  miles,  16  miles, 
and  18  miles,  respectively,  below  Richmond,  the  respective  ruling 
depths  on  which  are  16.8,  17,  and  17  feet. 

The  work  of  maintenance  during  the  year  consisted  in  redredging 
the  channel  near  Richmond. 

The  maximum  draft  that  could  be  carried  at  low  water  on  June 
80,  1908,  between  the  city  wharf  at  Richmond  and  the  mouth  of  the 
river  was  10.1  feet. 

The  mean  tidal  range  varies  for  dilTerent  parts  of  the  river,  being 
approximately  as  follows:  2^  feet  at  Fort  Monroe,  1.85  feet  at  James- 
town, 8  feet  at  City  Point,  3^  feet  at  Dutch  Gap,  and  4  feet  at 
Richmond. 

The  channel  length  of  the  James  River  from  Hampton  Roads  to 
the  head  of  navigation  at  Richmond,  Va.,  is  103.8  miles. 

It  is  proposed  to  apply  the  available  balance  of  funds  to  excavating 
part  of  the  proposed  turning  basin  at  Richmond;  to  enlarging  the 
channel  for  about  1^  miles  from  a  point  800  feet  below  the  city  line 
of  Richmond,  and  for  some  1,600  feet  from  a  point  about  2J  miles 
below  the  same  line;  to  extending  the  regulation  works  in  the  6|-mile 
reach  below  Richmond,  and  in  Kingsland  reach,  10  miles  below.  The 
appropriation  recommended  will  be  applied  to  maintain  the  improve- 
ment in  the  vicinity  of  Richmond,  in  widening  the  18-foot  channel 
immediately  below  Richmond,  and  excavating  a  22-foot  channel  at 
Dancing  shoal  and  Rocklanding  shoal  for  the  extension  of  benefits. 

The  commerce  of  the  river  for  the  calendar  year  of  1907  amounted 
to  801,860  tons  at  Richmond,  Va.,  and  258,i77  tons  for  landings 
below,  or  an  aggregate  of  560,037  tons,  an  increase  of  about  6  per 
cent  over  the  tonnage  of  1906.  The  value  of  the  freight  transported 
aniounted  to  $32,957,000. 

The  principal  articles  of  commerce  comprised  coal,  coal  oil,  cord 
wood,  lumber,  fertilizer,  and  brick. 

The  improvement  of  the  river  has  been  beneficial  in  lowering  rail- 
road freight  rates  and  in  reducing  the  cost  of  river  transportation* 
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Beports  on  examinations  and  surveys  are  found  in  Senate  Execu- 
tive l>ocument  No.  1,  Thirty-third  Conffress,  first  session,  Part  2. 
1853,  page  389,  and  in  Annual  Reports  oi  the  Chief  of  Engineers  or 
1876,  page  74;  of  1878,  page  469;  of  1882,  page  870;  of  1887,  page 
873:  of  1890,  nace  996;  of  1896,  page  1010;  and  of  1900,  page  1754. 

More  extended  information  concerning  the  improvement  is  con- 
tained in  Annual  Reports  of  the  Chief  of  Enginecirs  of  1871,  pages 
603  to  605 :  of  1882,  pages  870  to  887 ;  and  of  1900,  pages  1757  to  1760. 

Majps  of  James  River  are  contained  in  the  Annual  Reports  of  the 
Chief^of  Engineers  for  1876, 1900,  and  1904,  and  in  House  Document 
No.  S284,  Fifty-sixth  Congress,  first  session. 

OENEBAL  IMPBOVE&IENT. 

July  1,  1907,  .balance  unexpended $318,179.76 

June  30,  1906,  amount  expended  during  fiscal  year : 

For  works  of  improvement $78, 4r»0.09 

For  malntenanoe  of  improvement 11,594.92 


90,0G1.01 


Jnly  1, 1908,  balance  unexpended 228, 118. 75 

July  1,  1908,  outstanding  liabilities 1,657.13 

July  1,  1908»  balance  available 220, 461. 62 


July  1«  1008,  amonnt  covered  by  uncompleted  contracts 196,914.03 

Amount  (estimated)  required  for  completion  of  existing  project-.  3,  546,  4(t2. 57 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  30, 1910,  for  works  of  improvement  and  for  muiuteuance, 
in  addition  to  the  balance  unexi>onded  July  1,  1908 400,  000. 00 

Submitted  in  compliance  with  re<iiiIremonts  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of 
1890. 

TURNING  BASIN. 

July  1, 1907,  balance  unexpendml $50,000.00 

June  80, 1908,  amount  exijeiulod  during  fiscal  year  for  works  of  im- 

provement 49, 670. 37 


Jnly  1,  1908,  balance  unexpended 320.63 

July  1,  1908,  amonnt  covered  by  uncompleted  contracts 329. 63 

(See  Appendix  K  10.) 

11.  Construction  of  picrs^  11  am pt on  Ronds^  Jamestown  Ejc posi- 
tion.— Along  the  water  front  of  the  Jamestown  Exposition  tluMo  is 
a  sand  bcadi  with  a  very  gradual  slope.  The  distance  from  the 
shore  line  out  to  the  10-foot  contour  is  about  5,000  foot  and  the  dis- 
tance to  the  12- foot  contour  about  7,000  foot.  At  a  distance  of  about 
llyOOO  feet  there  was  an  outer  bar  ^vith  a  maximum  depth  of  about 
8  fcet  The  locality  is  sufficiently  exposed  to  render  an  artificial 
haiiior  necessary  if  small  boats  are  to  land  during  bad  weather.  In 
Bush  Creek  the  average  depth  over  the  area  to  bo  dredged  was  about 
sero  at  mean  low  water. 

The  original  project  was  adopted  I  y  act  of  Congress,  approved 
June  80,  1906,  and  provided  for  the  (construction,  from  plans  fur- 
nished l^  the  Jamestown  Exposition  Company  and  approved  by  the 
Secretary  of  War.  of  two  piers  extending  from  the  exposition  grounds 
into  the  waters  oi  Hampton  Boads,  the  piers  to  be  connected  at  their 
outer  ends  by  an  arch  sufficiently  high  to  permit  small  craft  to  enter 
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under  it  into  a  basin  or  harbor  to  be  dredged  to  a  sufficient  depth  to 
accommodate  boats  drawing  not  more  than  10  feet  at  mean  low  tide, 
at  a  total  cost  not  to  exceed  $400,000. 

This  project  was  modified  by  act  of  Congress  approved  February 
9,  1907,  which  provided,  in  addition  to  the  work  described  above,  for 
dredging  a  channel  from  deep  water  in  Hampton  Roads  to  the  Gov- 
ernment piers  at  the  Jamestown  Exposition,  and  for  dredging  in  Bush 
Creek  to  accommodate  the  needs  or  the  liie-saving  exhibit,  at  a  cost 
not  to  exceed  $65,000. 

Actual  construction  work  on  the  piers  was  be^n  during  December, 
190G,  and  was  pushed  continuously  from  that  time  until  the  date  of 
completion.  At  the  close  of  the  fiscal  year  1907  the  work  on  the  pier's 
l^roper  had  been  about  84  per  cent  completed.  The  dredging  in  6ush 
Creek  had  been  completed  and  the  dredging  in  the  chahnel  of  ap- 
proach to  the  piers  had  been  about  68  per  cent  completed. 

Work  during  the  fiscal  year  1908  consisted  in  dredging,  filling,  con- 
struction of  approaches  to  the  arch  and  steps  over  the  arch,  in  closing 
the  gap  east  oi  the  arch  and  in  completing  the  carpentry  and  stan 
work. 

The  dredging  in  the  channel  of  approach  and  basin  and  the  fills 
were  completed  during  August,  1907,  and  all  work  had  been  prac- 
tically completed  by  September  14,  1907,  the  date  upon  which  the 
entire  pier  was  opened  to  the  public. 

The  total  amount  expended  to  date  is  $446,583.04,  and  in  addition 
to  this  sum  $1,000,  retained  in  lieu  of  a  guaranty  bond,  will  be  due 
the  contractors  one  year  after  the  completion  of  the  work  (Septem- 
ber 11,  1908),  provided  their  roof  work  remains  tiffht  until  that  time. 
On  Se2)tember  14,  1907,  the  piers  were  transferred  to  the  Jamestown 
Exj)osition  Comi)any,  in  accordance  with  the  terms  of  the  act  of 
Congress. 

July  1.  1907,  balance  unexpended $204,203.80 

Juiio  30,  1908,  amount  expended  during  fiscal  year 185,  S46.  84 

July  1,  1908,  balance  unexpended 18,416.96 

July  1,  1908,  amount  covered  by  uncompleted  contracts 1, 000. 00 

(See  Appendix  K  11.) 

J! '2.  Permanent  landing  pier  at  Jamestown  Island^  Virginia. — By 
act  of  Congress  approved  June  30,  190G,  $15,000  was  appropriated 
for  erecting  a  permanent  landing  pier  at  Jamestown  Island,  Virginia. 
on  the  frontiige  owned  by  the  Association  for  the  Preservation  oi 
Virginia  Antiquities,  the  necessary  land  for  the  pier  to  be  donated 
to  the  United  States  by  the  association;  or  else  the  money  was  to  be 
used  for  the  purchase  or  lease  of  any  suitable  wharf  at  the  island  and 
a  sulllcient  and  proper  amount  of  land  adjacent  thereto  to  give  free 
tu'cess  to  the  grounds  of  the  association  and  the  monument  being 
erected  by  the  Government. 

No  work  was  done  during  the  fiscal  year  1908,  and  as  it  was  found 
iiiij)()ssible  to  comj^ly  with  the  terms  of  the  law,  by  direction  of  the 
Sec  retary  of  War,  the  balance  of  the  appropriation  available  was  cov- 
ered into  the  Treasury  on  September  13,  1907. 

July  1.  1007,  balance  unexpended $14,661.44 

July  1,  ItJOS,  balance  unexpended  (covered  into  Treasury) 14,661.44 

(See  Appendix  K  12.) 
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IS.  Removing  sunken  vessels  or  craft  ohstructing  or  endangering 
nat^gation. — (a)  Wreck  of  Steamer  TF.  W.  Corcoran  in  Potomojo 
River  at  Washington. — ^This  wreck  was  encountered  during  the  tear- 
ing down  of  the  old  Long  Bridge  across  the  Potomac  Kiver,  and  was 
reported  as  an  obstruction  to  navigation  on  July  17, 1907. 

The  wreck  was  blasted  and  removed  from  the  river  with  derricks 
and  a  dredge  hired  for  the  purpose  between  August  6  and  September 
10.  1907,  except  the  boiler,  which  was  sold  while  in  the  river  and  was 
removed  October  28,  1907. 

The  cost  of  the  work  was  $1,900. 

(6)  Wreck  of  scow  No.  1  at  Vvper  Mud  har^  Occoquan  Creek ^ 
'Virginia. — ^This  wreck  was  reported  as  an  obstruction  to  navigation 
on  August  17,  1907. 

Between  August  29  and  September  9,  1907,  the  scow  was  raised 
and  towed  to  Washin^on,  D.  C.,  where  it  was  repaired  for  use  on 
various  improvements  in  this  district. 

The  cost  of  the  work  was  $350. 

(c)  Wreck  of  dredge  City  of  Richmond  in  James  River  at  Rich- 
mandj  Va. — ^This  wreck  was  reported  as  an  obstruction  to  navigation 
January  5, 1907,  and  an  examination  promptl}'  made. 

The  wreck  was  broken  up  by  dynamite  and^  its  removal  completed 
October  5,  1907,  under  contract 

The  cost  of  the  work  was  $2,700. 

{d)  Wreck  of  a  scow  in  Occoquan  Creek^  Virginia. — ^This  wreck 
was  observed  during  dredging  operations  early  in  April  and  was 
reported  on  April  10  to  constitute  an  obstruction  to  navigation.  It 
was  removed  between  May  26  and  31,  1008,  at  a  cost  of  $250. 

(«)  Wreck  of  harge  in  Alexandria  Harbor^  Virginia. — During  the 
examination  of  the  harbor  of  Alexandria  certain  ptTsons  stated  that 
in  their  opinion  the  wreck  of  a  barge  was  the  cause  of  the  shoaling 
alon^  the  water  front  of  Alexandria,  Va. 

'\\^rk  was  begun  on  June  15,  1908,  under  contract  and  was  prose- 
cated  throughout  tiie  year.  It  was  about  25  per  cent  completed  on 
June  80,  1908. 

Nothing  of  value  was  obtained. 

The  expenditures  during  the  year,  incidental  to  this  work,  were 
$75.33. 

(/)  Seven  wrecks  on  the  fiats  of  the  Anacostia  River. — Seven 
abandoned  coal  barj^s,  canal  boats,  etc.,  have  been  beached  for 
several  years  on  the  flats  of  Anacostia  River,  near  the  outlet  of  James 
Creek  Canal.  Two  of  these  barges  were  floated  on  high  water  dur- 
ing May  across  the  Anacostia  River  and  lodged  on  the  riprap  wall 
of  the  area  to  be  ix'claimed. 

In  order  that  the  remaining  five  barges  should  not  under  like 
circumstances  be  floated  and  become  a  menace  to  navigation,  their 
destruction  has  been  authorized. 

The  two  barges  that  had  floated  across  the  Anacostia  were  burned 
to  the  water's  edge.     No  work  has  been  yet  done  on  the  other  wrecks. 

There  were  no  exixjnditures  under  this  allotment  during  the  fiscal 
year  1908. 

(g)  Wreck  of  pile  driver  in  the  Pamu7\h*y  River^  Virginia. — By 
letter  dated  May  11,  1908,  Mr.  II.  T.  Faun't  Le  Roy  reported  the 
existence  of  a  sunken  pile  driver  at  Cumberland  Landing  on  the 
Pamonlraj  River  at  a  point  where  the  river  was  narrow  and  currents 
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unfavorable,  the  wreck  thus  constituting  a  "  great  menace  to  naviga- 
tion." 

Subsequent  correspondence  and  examinations  established  the  fact 
that  the  party  responsible  for  this  wreck  was  Mr.  E.  Wilkinson,  of 
West  Point,  Va.  An  unsuccessful  attempt  to  raise  the  wreck  was 
made  by  Mr.  Wilkinson  on  June  9,  1908. 

Steps  have  been  taken  to  mark  it  by  day  and  light  it  by  night  in 
case  Mr.  Wilkinson  fails  to  do  so.  Removal  of  this  wrecK  has  been 
authorized,  but  no  work  was  done  during  the  fiscal  year  and  no  ex- 
penditures were  made. 

The  total  expenditure  during  the  year  on  the  removal  of  wrecks 
in  this  district  was  $5^75.33. 

(See  Appendix  K  13.) 

EXAMINATIONS  AND  SURVEYS  MADE  IN  COMPLIANCE  WITH  RIVEB  AND  HAB- 
BOR  ACT  APPROVED  MARCH  2,  1907. 

Reports  on  preliminary  examinations  and  surveys  required  by  the 
river  and  harbor  act  of  March  2,  1907,  of  the  following  localities 
within  this  district  were  duly  submitted  by  the  district  officer.  They 
were  reviewed  by  the  Board  of  P]ngineers  for  Rivers  and  Harbors, 
pursuant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
docuinents  as  indicated : 

/.  Prelimmary  examination  of  Horn  Harbor^  Virginia. — Report 
dated  July  25,  1007,  is  printed  in  House  Document  No.  396,  Sixtieth 
Congress,  first  session.  The  locality  is  not  considered  worthy  of 
improvement  by  the  General  Government. 

2.  Preliminm^xj  exmn'mation  of  Queens  Creek^  Virginia^  from  its 
mouth  to  Capital  Landing  bridge, — Report  dated  August  2,  1907.  is 
])riiited  in  House  Document  No.  440,  Sixtieth  Congress,  first  session. 
The  locality  is  not  considered  worthy  of  improvement  by  the  General 
Government. 

5.  Freliminary  examination  of  Totuskey  River ^  Virginia. — ^Report. 
dated  July  29,  1907,  is  printed  in  House  Document  No.  451,  Sixtieth 
Conirress,  first  session.  The  locality  is  not  considered  worthy  of 
inii)r()vement  by  the  General  Government. 

Jf.  Prrliminari/  (\p<i  mi  nation  of  Patu.vent  River^  Maryland, — Report 
dated  July  15,  1907,  is  printed  in  House  Document  No.  531,  Sixtieth 
Congress,  first  session.  The  locality  is  not  considered  worthy  of 
further  improvement  by  the  General  Government  at  this  time. 

/>.  Preliminary  examination  and  survey  of  Potom,ac  River j  with  a 
vieui  to  ohtaining  a  channel  to  the  wharf  at  Mount  Vernon^  Vir- 
ginia,— Reports  dated  June  19  and  December  20,  1907,  respectively, 
are  printed  in  House  Document  No.  6r)4,  Sixtieth  Congress,  first  ses- 
sion. A  plan  for  improvement  at  an  estimated  cost  of  $11,000  is  pre- 
sented. 

6.  Preliminary  examination  and  survey  of  Potomac  River  heloio 
Washington,^  D.  G.^  with  a  view  to  ohtaining  a  width  of  channel  of 
JfOO  feet, — ^Reports  dated  August  12,  1907,  and  January  24,  1908,  re- 
spectively, are  printed  in  House  Document  No.  859,  Sixtieth  Con- 

fress,  first  session.     A  plan  for  improvement  at  an  estimated  cost  of 
204,000  is  presented. 

7.  Prelim/inctry  examination  and  survey  of  Potomac  River^  with  a 
view  to  ohtaining  a  greater  depth  to  Lower  Cedar  Pointy  Maryland. — 
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Reports  dated  July  26  and  December  13,  1907,  are  printed  in  House 
Document  No.  918,  Sixtieth  Congress,  first  session.  A  plan  for  im- 
provement at  an  estimated  cost  of  $13,300  is  presented. 

8.  Preliminary  examination  and  survey  of  A  quia  Creek^  from  Goal 
Landing  to  Wharton  Landing,  Virginia. — lleports  dated  Septeml)er 
25,  1907,  and  January  17,  1908,  are  printed  in  House  Document  No. 
064,  Sixtieth  Congress,  first  session.  The  locality  is  not  considered 
worthy  of  improvement  by  the  General  Government. 
^  The  local  officer  was  also  charged  with  the  duty  of  making  a  pre- 
liminaiy  examination  and  survey  of  Potomac  River  at  Alexandria^ 
V€Lj  provided  for  in  the  river  and  harbor  act  of  March  2,  1907,  and 
reports  thereon  will  be  duly  submitted  when  received. 

IMPBOVEMENT  Or  RIVERS  AND  HARBORS  IN  THE  NORFOLK,  VIR- 
GINIA, DISTRICT. 

This  district  ysras  in  the  charge  of  Maj.  Joseph  E.  Kuhn,  Corps  of 
Engineers,  having  under  his  immediate  orders  Capt.  E.  D.  Peek, 
Corps  of  E^ngineers,  from  Deccml)er  4,  1907,  to  Marcn  81,  1908.  Di- 
vision encpneer,  Lieut.  Col.  Dan  C.  Kingman,  Corps  of  Engineers. 

J,  Harbor  at  Norfolk  and  its  approaches,  Vi?*f/inia. — (a)  General 
improvem,ent, — ^In  its  original  condition  the  main  channel  of  this 
harbor  was  at  mean  low  water  navigable  by  vessels  of  20  feet  draft 
as  far  as  the  navy-yard,  on  the  Southern  Branch  of  the  Elizabeth 
Kiver,  while  in  the  Eastern  Branch  of  this  river  there  was  a  channel 
16  feet  in  depth  at  mean  low  water  as  far  as  the  Campostella  bridge. 
These  channels  were  of  varying  width. 

The  original  project  of  improvement  was  adopted  in  1878,  revised 
in  1885.  and  amended  in  1890, 1808,  and  1905.  It  included  the  attain- 
ment of  a  channel  from  500  to  700  feet  wide  and  25  feet  deep  at  mean 
low  water  from  Hampton  Roads  to  the  navy-yard,  a  branch  channel 
22  feet  deep  at  the  same  stage  of  the  tide  to  the  Campostella  bridtre 
on  the  Eastern  Branch,  and,  within  the  limits  of  the  first-named 
channel,  a  channel  460  feet  wide  and  28  feet  deej)  at  mean  low  water 
from  deep  water  in  Hampton  lioads  to  the  navy-yard.  There  has 
also  been  included  in  the  project  the  excavation  of  an  anchora*re  at 
the  mouth  of  the  Wo^stern  Branch,  having  an  area  of  50  acres  and  a 
depth  of  25  feet  at  mean  low  water,  and  the  dredging,  to  the  depth  of 
28  feet  at  mean  low  water,  of  the  area  between  the  western  edge  of 
the  main  channel  and  a  line  75  feet  outside  of  the  established  j)ierhead 
line,  along  the  railniad  docks  at  Pinner  Point.  The  cost  of  all  tliis 
work  was  estimated  at  $1,02:^,790.1)8. 

The  existing  pn)ject  of  inqn'ovemenl  is  the  original  project  modi- 
fied from  time  to  time  as  stated  above. 

To  June  80,  1008,  there  had  been  expended  on  (his  existing  project 
$1,665,999.25,  of  which  sum  $r)1.0rv2.10  was  for  work  of  maintenance. 
The  sum  of  $21.21  has  been  derived  from  the  sale  of  property  and 
blueprints. 

On  June  80,  1908,  the  project  is  about  99.5  per  cent  completed,  the 
only  work  remaining  to  be  done  being  the  dredging  of  a  strip  ifO 
feet  wide  and  2,600  reet  long  from  the  s^)nth  side  of  the  channel  in 
the  Eastern  Branch  between  the  Norfolk  and  Western  Railroad  and 
Qunpostella  highway  bridges,  for  which  purpose  the  estimate  for  com- 
pletion has  been  increased  by  $5,000. 
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On  June  30,  1908,  the  main  channel  of  the  harbor  was  available  at 
mean  low  water  for  vessels  of  28  feet  draft  as  far  as  the  navy-yard, 
which  is  located  about  10  miles  from  deep  water  in  Hampton  Roads. 
The  Eastern  Branch  channel  is  available  at  mean  low  water  for  ves- 
sels drawing  22  feet  as  far  as  the  Campostella  bridge,  about  11  miles 
from  deep  water  in  Hampton  Eoads.  The  normal  range  of  the  tide 
is  2.7  feet. 

The  Southern  Branch  of  the  Elizabeth  River  is  navigable  as  far  as 
the  Albemarle  and  Chesapeake  Canal  locks,  a  distance  of  about  11 
miles  above  the  confluence  of  the  Eastern  and  Southern  branches  of 
this  river.  The  Eastern  Branch  is  navigable  for  about  5  miles  above 
this  confluence.  From  this  confluence  to  deep  water  in  Hampton 
Ivoads  the  distance  by  the  main  river  is  about  9  miles. 

For  the  calendar  year  1907  the  water-borne  shipments  aggregated 
about  13,643,849  tons,  valued  at  about  $597,950,881.43.  The  chief 
l)r(  ducts  handled  are  coal,  cotton,  fertilizer,  lumber,  and  agricultural 
products.  The  improvement  has  made  Norfolk  an  important  ship- 
l)in^  point  for  bituminous  coal  from  the  West  Virginia  fields,  and  a 
new  railroad,  the  Virginian,  is  nearing  completion  and  will  soon 
eniraire  in  the  business  of  shipping  cargo  and  bunker  coal  from  a 
deep-water  pier  on  the  Elizabeth  River. 

It  has  not  been  found  practicable  to  ascertain  what  effects,  if  any. 
the  improvement  has  had  on  freight  rates. 

The  amount  estimated  as  a  profitable  expenditure  for  the  fiscal 
year  ending  June  30,  1910,  will  be  applied  to  widening  the  channel 
in  the  Eastern  Branch  between  the  Norfolk  and  Western  and  the 
Campostella  highway  bridg(^s,  by  20  feet,  in  order  to  complete  the 
project  and  to  extend  its  benefits. 

For  more  extended  information  and  maps,  see  Reports  of  Chief  of 
Enirineers  for  1880,  page  815;  1885,  page  1018;  1887,  page  969,  and 
lsi)3,  page  1323.  For  reference  to  examinations  and  surveys,  see 
Ixeport  of  Chief  of  Engineers  for  1906,  page  238. 

July  1,  1907,  balance  unexpended $41,485.59 

Uoceived  from  sales 10.50 


41,496.09 
June  30,  1908,  amount  expended  during  flscnl  year  for  works  of  im- 

I)rovement 37, 632. 71 


July  1,  1908,  balance  unexiiended 3,863.38 

July  1,  1908,  outstanding  lial)ililies 3,453.20 


July  1,  1908,  balance  availal)le 410.18 

Amount  (estimated)  required  for  completion  of  existing  project 5,000.00 


Amount  that  can  be  lu'ofitably  expended  in  fiscal  year  ending  June  30, 
1910.  for  works  of  improvement,  in  addition  to  the  balance  unex- 
liended  July  1,  1908 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(ft)  Hospital  Point. — The  land  of  this  point  is  the  property  of  the 
Ignited  States,  and  is  a  part  of  the  grounds  used  by  the  Na\y  Depart- 
ment as  a  site  for  a  hospital.  The  main  channel  of  Norfolk  Harbor 
passes  in  front  of  and  close  to  this  point. 
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The  project  for  this  work,  adopted  in  1902,  required  the  cutting  off 
of  450  feet  of  the  point,  the  construction  of  a  sea  wall  and  wharf,  and 
the  dredging  of  the  area  on  both  sides  of  the  old  point.  The  depth 
to  be  securra  in  the  dredging  was  to  be  the  same  as  that  of  the  har- 
boi^25  feet  at  mean  low  water.  The  estimated  cost  of  the  work  was 
$198,957,  all  of  which  has  been  appropriated. 

On  June  30,  1908,  the  expenditures  had  amounted  to  $187,564.61, 
and  had  resulted  in  the  completion  of  the  project.  It  is  proposed  to 
utilize  the  available  balance  of  the  appropriation  in  maintaining  the 
improvement. 

The  statements  in  the  previous  section  of  this  report  regarding  the 
character  and  volume  or  the  commerce  affected  by  the  improvement 
of  Norfolk  Harbor,  and  as  to  the  tidal  range,  state  of  navigability 
of  the  harbor,  and  the  effect  of  the  improvement  on  freight  rates 
apply  to  this  section  also. 

A  report  upon  an  examination  of  this  work  will  be  found  at  page 
964,  Annual  Report  of  the  Chief  of  Engineers  for  1889 ;  and  in  the 
report  for  1897,  page  1335  et  seg.,  full  details  of  the  project,  with 
maps  explanatory  thereof,  are  given. 

Jnlj  1,1907,  balance  unexpended $0,302.30 

July  1,  1908,  balance  unexixynded G,  302. 30 

(c)  Thirty 'foot  channel. — As  noted  in  section  {a)  above,  the  exist- 
ing diip  channel  affords  a  28-foot  navigation,  450  feet  wide,  from 
Hampton  Roads  to  the  junction  of  the  Southern  and  Eastern  branches. 
Under  a  project  adopted  March  2,  1907,  the  existincr  ship  channel 
is  to  be  deepened  to  30  feet  and  to  be  given  a  width  of  GOO  feet  from 
Hampton  Roads  to  Lambert  Point  and  800  feet  from  Lambert  Point 
to  the  junction  of  the  Eastern  and  Southern  branches  of  the  Elizabeth 
River.    This  project  also  includes  the  removal  of  the  shoals  at  the 
mouth  of  the  Eastern  Branch  to  a  depth  of  25  feet  and  a  width  of 
500  feet.    The  estimated  cost  of  the  project  is  $1,132,000. 
The  expenditures  to  June  30,  1908,  have  amounted  to  $88,705.91. 
This  project  is  in  progress  under  a  continuing-contract  authoriza- 
tion for  which  the  sum  of  $725,000  still  remains  to  be  appropriated. 
On  June  30,  1908,  the  project  was  about  13  per  cent  comph'ted. 
The  work  accomplished  consisted  in  the  removal  of  the  shoals  at  the 
mouth  of  the  Eastern  Branch  and  in  the  partial  excavation  of  the 
new  30-foot  channel  between  Lambert  Point  and   Crauoy  Islniul 
light.    Work  on  the  new  30-foot  channel  has  not  yet  progressed 
sufficiently  to  determine  its  effect  upon  commerce. 

The  statements  contained  in  section  (a)  above,  regarding  the  char- 
acter and  volume  of  commerce,  tidal  range,  and  state  of  navigability 
of  the  channel  apply  to  this  section  also. 

The  amount  estimated  as  a  profitable  expenditure  for  the  fiscal 
year  ending  June  30,  1910,  will  be  applied  to  dredging  under  the 
existing  project  for  the  purpose  of  extending  the  benefits  of  the 
improveinent. 

KeportSf  with  maps,  upon  exnininntious  of  this  improvemeut  will 
be  found  m  House  I)ocuments  >Jos.  373  and  o81,  Fifty-ninth  Cim- 
gress,  first  session. 
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July  1,  1007,  balance  unexpended $281,017.16 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908—     125,  000. 00 

406,  017. 16 
June  30,  IOCS,  amount  expended  during  fiscal  year  for  works  of  im- 
provement        87,  783. 07 


July  1,  1908,  balance  unexi)ended-. 318,234.09 

July  1,  1908,  outstanding  liabilities 9,825.38 

July  1,  1908,  balance  available 308,408.71 


July  1,  1908,  amount  covered  by  uncompleted  contracts 600,309.23 

Amount  (estimated)  required  for  completion  of  existing  project 725,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement,  in  addition  to  tlie  balance 
unexpended  July  1,  1908 100,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  LI.) 

2.  Western  Branch  of  Elizaheth  River^  Virginia. — ^The  channel  of 
the  river,  when  the  project  for  improvement  was  adopted,  was  12 
feet  deep  ,at  mean  low  water  and  from  50  to  300  feet  wide. 

The  project  adopted  in  1896  provided  for  obtaining,  by  dred^ng, 
a  channel  200  feet  wide  and  20  feet  deep  at  mean  low  water  for  a 
distance  of  about  1  mile  from  deep  water  in  Norfolk  Harbor.  The 
estimated  cost  was  $45,000,  all  of  which  has  been  appropriated. 

Y\)  to  June  30,  1908,  the  sum  of  JH4,G71.65  has  been  expended  on 
this  improvement,  the  result  being  the  completion  of  the  project. 

It  is  proposed  to  utilize  the  available  balance  in  maintaining  the 
improvement. 

A  draft  of  19  feet  at  mean  low  water  can  be  carried  in  the  im- 
proved channel.     The  average  rise  and  fall  of  the  tide  is  2.7  feet. 

This  stream  is  navigable  for  small  sailboats  to  farms  situated 
about  9  miles  from  its  mouth. 

The  conmierce  in  the  main  consists  of  manufactured  lumber,  ore, 
and  farm  i)roducts.  For  the  calendar  year  1907  it  is  reported  to 
have  amounted  to  2,487,113  tons,  valued  at  $25,800,517.50.^ 

It  has  not  been  found  possible  to  ascertain  what  effect,  if  any,  the 
improvement  has  had  upon  freight  rates. 

The  amount  estimated  for  profitable  expenditure  during  the  fiscal 
year  ending  June  30,  1910,  will  be  applied  in  maintaining  the 
improvement  by  dredging,  to  restore  the  channel  to  project  width 
and  depth. 

For  reference  to  list  of  reports  on  examinations  of  this  stream,  see 
Report  of  the  Chief  of  Engineers  for  1906,  page  240. 

July  1.  1907,  balance  unexpended |32S.  35 

July  1,  11M)8,  balance  unexpended 328.35 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  maintenance  of  imi)rovement,  in  addition  to  the  bal- 
ance unexi)ended  July  1,  190S 5,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  L  2.) 
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■  S,  Hampton  Roads^  Virginia. — Before  improvement,  vessels  of  more 
thin  25  roet  draft  could  not  reach  Newport  News  on  account  of  the 
shoal  in  Hampton  Koads,  known  locally  ns  Middle  Ground  bar. 

Under  an  item  in  the  act  of  June  13,  1902,  provision  was  made  for 
dredging  a  channel  through  the  Middle  Ground  bar  500  feet  wide  and 
80  feet  deep  at  mean  low  water.  The  estimated  cost  of  the  work  was 
fSS5/)00. 

Dp  to  June  80,  1908,  $225,083.91  had  been  expended  on  the  work, 
ind  the  project  had  been  completed.  The- expenditures  for  the  fiscal 
yeir  were  ap{>lied  to  surveying  and  office  expenses,  $83.91  of  which 
WIS  under  maintenance. 

On  June  30, 1908,  vessels  of  30  feet  draft  could  navigate  the  chan- 
nel aafely,  but  there  are  signs  of  deterioration  in  the  channel,  and 
dredging  will  be  required  to  maintain  the  project  depth  and  width, 
lie  average  tidal  range  is  2.5  feet. 

The  head  of  navigation  via  this  channel  is  at  Richmond,  Va.,  on  the 
Junes  River,  a  distance  of  about  105  miles  up  the  river. 

The  amount  of  commerce  when  the  improvement  was  undertaken 
in  1902  amounted  to  2,663,669  tons.  For  the  calendar  year  1907  it 
is  reported  to  have  amounted  to  6,379.617  tons,  valued  at  $511,179,- 
734.70.    The  bulk  of  the  tonnage  is  in  coal  and  grain. 

It  has  not  been  found  practicable  to  ascertain  what  effect,  if  any. 
the  improvement  has  had  upon  freight  rates. 

It  is  proposed  to  expena  the^  available  balance  and  the  amount 
estimatea  as  a  profitable  expenditure  for  the  fiscal  year  ending  June 
30, 1910,  in  mamtaining  the  project  depth  and  width  of  channel  for 
the  purpose  of  keeping  the  improvement  available. 

For  reference  as  to  reports  on  examinations  and  surveys,  see  Report 
of  the  Chief  of  Engineers  for  1906,  page  240. 

Jd]j  1,  1907,  balance  unexpended $12,550.49 

Jane  30;  1008,  amount  exiiended  during;  fiscal  year : 

For  works  of  Improvement $50.49 

For  maintenance  of  improvement .  .        s;{.  91 

140. 40 


July  1, 1906»  tmlance  unexpended 12,4ir».  ih.) 

Jiilj  1,  1908,  outBtandlng  liabilities _.     _  .75 


Jnlj  1, 1908,  balance  available 32, 415.  ;J4 


'Amount  tbat  can  be  profitably  expended  in  fiscal  year  ondln;;  June  30, 
1910;  for  maintenance  of  Improvenunit,  in  addition  to  tlit>  Imlnnco 
miexpended  July  1.  1008 12,500.00 

Sabmltted  In  compliance  with  roqiilrt'niontR  of  sundry  oivll  nf*t  of 
Jmie  4, 1S97,  and  of  section  7  of  tbe  river  and  lmrlH)r  net  of  1S99. 

(See  Appendix  L  3.) 

4«  NanBCfnand  River^Virginia, — ^The  original  channel  of  this  stream 
permitted  it  to  be  navigated  at  mean  low  water  by  vessels  drawing 
not  more  than  5  feet.  The  depth  was  increased  to  8  f(*(*t  at  the  same 
stage  of  tide  under  appropriations  made  between  1873  and  1878  at  a 
cost  of  $87,000. 

Tlieproject  under  which  the  work  has  Ix^eii  carried  on  until  recently 
WS8  adopted  August  11, 1888,  and  called  for  a  channel  100  feet  wide 
from  Suffolk,  the  head  of  navigation^  to  the  Western  Branch,  while 
the  latter  place  to  Town  Point  its  width  was  to  vai-y  from  200 
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to  400  feet.  The  depth  to  be  obtained  throughout  was  12  feet  at  mean 
low  water.    This  improvement  was  estimated  to  cost  $152,500. 

At  present  it  is  contemplated  to  provide  a  channel  only  80  feet  wide 
and  12  feet  deep  at  mean  low  water  between  SuflFolk  ana  Town  Point, 
which  is  now  deemed  ample  for  the  commerce  of  the  stream. 

Up  to  June  30,  1908,  the  expenditures  under  the  project  of  1888 
and  its  modilication  have  amounted  to  $49,960.16,  of  which  amount 
$iK*JS3.05  has  been  applied  to  maintenance.  The  channel  between  Suf- 
folk and  the  Western  Branch  has  been  dredged  to  80  feet  in  width 
and  12  feet  in  depth  at  mean  low  water,  and  a  turning  basin  has  been 
excavated  at  the  former  place.  The  project  is  about  67  per  cent  com- 
pleted. 

The  amount  reported  as  expended  during  the  fiscal  year  for  main- 
t(^nance  was  applied  toward  the  expense  of  a  survey  to  determine  the 
condition  of  the  channel  at  certain  bars  in  the  vicinity  of  the  Western 
Branch. 

At  the  close  of  the  fiscal  year  a  boat  drawing  11  feet  at  mean  low 
water  could  reach  Suffolk,  the  head  of  navigation,  18  miles  above  the 
month  of  the  river.  The  tidal  variations  are  about  3  feet  at  Town 
Vu'iut  and  3.8  feet  at  Suffolk. 

The  commerce  of  the  stream  consists  principally  of  lumber,  agricul- 
tural products,  and  merchandise.  In  1800  it  is  reported  to  have 
reached  about  220,000  tons.  For  the  calendar  vear  1907  it  is  reported 
to  have  amounted  to  15G.200  tons,  valued  at  $4,360,749. 

It  has  not  been  found  practicable  to  ascertain  what  effect,  if  any, 
the  improvement  has  had  upon  freight  rates. 

The  amonnt  estimated  as  a  profitable  expenditure  for  the  fiscal  year 
ending  June  30,  1010,  will  be  aj)plied  toward  repairing  a  portion  of 
the  timber-training  dike  at  the  month  of  the  Western  Branch  for  the 
pur[)ose  of  maintaining  the  improvement  at  this  point. 

For  reference  to  list  of  re})()rts  of  examinations  and  surveys,  see  Re- 
port of  Chief  of  Engineeis  for  19UG,  page  241. 

J'lly  1,  11>07,  balance  unoxpoiulod $5,053.39 

Jnno  80,  10^8,  amount  expondod  during  fiscal  year  for  niaintenaiice  of 

improvement 13. 55 


July  1,  1908,  balance  unexpended 5.  030.  84 


Amount  (estimated)  rcKiuired  f<u*  completion  of  existing  project 7, 70J>.  50 

Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending  June  80, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 6,000.00 

Sul)mitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  L  4.) 

5.  Pagan  River ^  Virf/hiia, — Oriofinally  the  shoals  in  this  stream 
limited  the  draft  of  vessels  to  Gi  feet  at  mean  low  water.  Under  a 
l)roject  adopted  in  1880  the  sum  of  $10,000  was  expended  in  dredging 
a  channel  60  feet  wide  and  8  feet  deep  at  mean  low  water  through 
three  shoals  between  the  mouth  and  Smithfield,  Va. 

The  project  upon  which  was  based  the  appropriation  of  $10,870  in 
the  act  of  June  13,  1902,  provided  for  obtaining  a  channel  from 
Smithfield  to  the  mouth  of  the  river  80  feet  wide  and  8  feet  deep  at 
mean  low  water.    The  estimated  cost  was  $28,870.    This  project  was 
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modified  by  the  act  of  March  3,  1905,  which  authorized  the  expendi- 
ture of  the  balance  remaining  of  the  appropriation  of  1902  in  securing 
a  channel  not  less  than  40  feet  wide  and  of  such  depth  as  might  b^ 
obtained  without  exceeding  said  balance.  In  the  project  submitted 
under  the  above-cited  provision  of  law  it  was  stated  that  the  unex- 
pended balance  would  provide  such  a  channel  10  feet  in  depth  at 
mean  low  water. 

Up  to  June  30, 1908,  the  expenditures  had  amounted  to  $10,671.01, 
and  the  project  had  been  completed. 

There  is  now  a  navigable  channel  40  feet  wide  and  10  feet  in  depth 
at  mean  low  water  from  the  mouth  of  the  river  for  a  distance  of  about 
9  miles  to  Smithfield,  the  head  of  navigation.  The  average  range  of 
the  tide  is  2.6  feet 

The  conunerce  is  handled  by  numerous  small  schooners  and  sloops 
and  two  regular  steamers,  and  consists  largely  of  peanuts  and  oysters. 

The  commerce  of  this  stream  has  averaged  about  100,000  tons  a 
year,  but  has  varied  considerably  from  year  to  year  according  to 
whether  conditions  have  or  have  not  been  favorable  to  the  produc- 
tion of  peanuts  and  oysters.  For  the  calendar  year  1907  it  is  reported 
to  have  amounted  to  89,289  tons,  valued  at  $13,260,101.25. 

It  has  not  been  found  practicable  to  ascertain  what  effect,  if  any, 
the  improvement  has  had  upon  freight  rates. 

Reports  upon  examinations  and  surveys  of  this  river  will  be  found 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1875,  Part  2, 
page  166,  and  for  1901,  page  1174.  Eeference  to  report  on  examina- 
tion made  in  compliance  with  act  of  March  2,  1907,  will  be  found  (m 
page  280  of  tiiis  report. 

July  1, 1907,  balance  unexpended $108.99 

July  1, 1908,  balance  unexpended 198. 99 

(See  Appendix  L  5.) 

ft  Appomattox  River,  Virginia, — (a)  Maintenance, — The  original 
channel  in  this  river  was  narrow  and  tortuous,  and  numerous  shoals 
prevented  vessels  drawing  more  than  6i  feet  from  navigsiting  it  at 
mean  high  water. 

The  original  project,  which  is  also  the  existing  project,  was  adopted 
in  1871  and  revised  in  1893.  The  project  as  revised  covers  the  attain- 
ment and  maintenance  of  a  channel  80  feet  wide  and  12  feet  deep  at 
mean  high  water  between  Point  of  Rocks  and  Petersburg.  The  cost 
of  providing  this  channel  was  estimated  at  $471,920  and  its  mainte- 
nance at  $10,000  annually. 

On  June  30,  1908,  the  sum  of  $424,571.10  had  been  expended 
toward  the  improvement  and  the  sum  of  $^0,234.97  for  uuiintcMiance. 

The  amount  reported  as  expended  during  the  fiscal  vear  was  applied 
toward  the  expense  of  a  rcsurvey  of  the  channel  and  to  the  prei)ara- 
tion  of  a  contract  for  dredging.  The  project  is  about  85  per  cent 
completed. 

At  the  present  time  the  channel  of  the  river  is  available  at  high 
water  for  vessels  of  about  8  feet  draft,  the  normal  range  of  the  tide 
being  about  2.6  feet.  The  head  of  navigation  is  Petersburg,  Va.,  about 
11  miles  from  the  mouth  of  the  river. 

The  commerce  consists  of  lumber  and  miscellaneous  products.  In 
1890  it  amounted  to  about  20.000  tons.  It  gradually  increased  until 
in  1900  and  1901  it  amounted  to  about  150,000  tons.    Since  then  it 
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has  decreased,  and  for  the  calendar  year  1907  it  is  reported  to  have 
been  the  same  as  the  previous  calendar  year,  about  30,000  tons. 

It  is  proposed  to  expend  the  balance  now  available  in  removing 
material  brought  down  by  freshets  and  deposited  in  the  navigable 
channel  of  the  river.  This  work  is  required  to  render  the  navigable 
channel  available  in  the  interests  of  commerce.  Work  will  be  com- 
menced early  in  the  next  fiscal  year,  a  contract  having  been  awarded 
for  the  work. 

The  amount  estimated  as  a  profitable  expenditure  for  the  fiscal 
year  ending  June  30,  1010,  wull  be  applied  toward  the  removal  of 
material  deposited  in  the  navigable  cliannel  by  freshets,  for  the 
purpose  of  maintaining  the  improvement 

An  examination  of  this  stream  was  made  in  1852,  to  which  refer- 
ence is  made  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1870, 
page  ()8.  A  survey  was  made  in  1870  and  the  report  published  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  that  year,  com- 
mencing at  page  68.  Reference  to  report  on  examination  made  in 
compliance  with  act  of  March  2,  1907,  will  be  found  on  page  280  of 
this  report. 

July  1.  1007,  balance  unoxi)en(l(Hl ^9,933.33 

JuiK^  80.  11K)S,  auiouut  exi>emled  during  fiscal  year  for  works  of 
improvement 741. 10 


July  1,  1908,  balance  unexpended 49,192.23 


July  1,  1908,  amount  covered  by  uncompleted  contracts 30,500.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1!)10,  for  maintonanco  of  lmi)rovenient,  in  addition  to  the  balance 
unexpended  July  1,  1908 10,000.00 

Submitted  in  compliance  with  recpiireuKMits  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(h)  At  Petersburg. — The  project  for  the  work  contemplated  is  not 
to  provide  a  navigable  channel,  but  to  excavate  a  new  channel  into 
whicli  to  deflect  the  river,  and  thus  overcome  the  trouble  experienced 
by  the  deposit  of  sediment  in  the  navigable  channel  of  the  river  in 
the  neighborhood  of  IVtersburg. 

The  project  for  this  work,  which  was  adopted  June  13,  1902,  con- 
templates the  excavation  to  mean  low  water  of  a  cut  from  200  to  300 
feet  wide  and  2i  miles  long  and  the  diversion  of  the  river  into  the 
said  cut  by  means  of  a  dam  built  across  the  present  channel  at  the 
head  of  the  harbor  of  Petei*sburg,  and  includes  the  construction  of 
bridges  for  the  highways  and  railway  crossing  the  new  channel  and 
other  incidental  work.  The  estimate  for  the  work  is  $200,000,  which 
amount  has  been  provided. 

At  the  close  of  the  fiscal  year  1008  the  sum  of  $135,181.59  had  been 
expended,  all  of  the  land  needed  has  been  purchased,  the  highway 
and  railway  bridges  have  been  built,  the  new  cut  has  been  partially 
excavated,  and  the  dam  across  the  Appomattox  River  built  to  low 
w^ater.  The  expenditures  during  the  fiscal  year  w^ere  applied  to  pay- 
ment for  work  done  under  contract.  The  project  is  about  76  per  cent 
completed. 

It  has  not  been  found  possible  to  ascertain  what  effect,  if  any,  the 
improvement  has  had  upon  freight  rates. 

The  balance  of  funds  will  be  applied  to  completing  the  work  under 
the  adopted  project. 
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Tlia  commerce  to  be  affected  by  the  improvement  contemplated  is 
the  same  as  that  mentioned  in  the  preceding  section,  and  all  general 
statements  made  therein  apply  equally  well  to  this  section. 

A  rejport  upon  an  examination  and  survey  will  be  found  in  the 
Annual  Beport  of  the  Chief  of  Engineers  for  1882,  page  907.  An- 
other report,  with  a  map,  will  be  found  in  the  Report  of  the  Chief  of 
Engineers  for  1889,  page  957.  Other  reports  will  be  found  in  the 
Annual  Beports  of  the  Chief  of  Engineers  for  1893,  page  1345,  and 
for  1901,  page  1467. 

Jalj  1,  1907,  balance  unexpended $97,957.92 

June  80,  1906»  amount  expended  during  fiscal  year  for  works  of 

improvement  — 33, 139. 51 

July  Ip  1908,  talance  miexpended 64,818.41 

July  1,  1908,  outstanding  liabilities 4, 38C.  44 

Jnly  Ip  1909,  balance  available 60,431.97 

Jnly  1,  1908,  amount  covered  by  uncompleted  contracts 42, 434. 76 

(See  Appendix  L  6.) 

7.  Harbor  at  Cape  Charles  City,  Va. — ^The  harbor  proper  is  land- 
locked and  covers  an  area  of  10  acres,  and  it  and  the  exposed  chan- 
nels leading  thereto  had,  before  the  beginning  of  the  work,  a  depth  of 
12  feet  at  mean  low  water. 

The  project  was  adopted  in  1890  and  requires  the  drod^ng  of  a 
channel  thirough  Cherrystone  Inlet  and  bar  100  and  200  feet  wide, 
respectively,  and  16  feet  deep  at  mean  low  water,  the  dred&:ing  of  an 
entrance  channel  100  feet  wide  of  the  same  depth,  and  dredging  over 
the  entire  area  of  the  protected  and  inclosed  harbor  to  a  depth  of  14 
feet  at  mean  low  water.  Jetties  of  stone  were  to  be  constnuited  for 
the  protection  of  the  channel  leading  into  the  basin.  This  work  was 
estimated  to  cost  $142,340. 

The  expenditures  to  June  30, 1908,  amounted  to  $04,598.89,  and  re- 
sulted in  the  dredging  and  redredging  of  one-half  of  the  inner  harbor 
to  the  proper  depth  and  the  excavation  of  channels  of  the  required 
dimensions  through  the  inlet  and  the  entrance  to  the  basin  and  the 
Gonstraction  of  875  feet  of  the  north  jetty  and  232  feet  of  the  south 
jetty.  The  north  jetty  is  1,625  feet  in  length,  but  750  feet  of  this  was 
Imilt  without  expense  to  the  United  States.  The  project  is  about  70 
per  cent  completed. 

On  June  80,  1908,  a  vessel  drawing  12  feet  could  enter  the  harbor 
at  mean  low  water.  The  docks  within  the  landlocked  harbor  are 
about  8  miles  from  the  16-foot  contour  in  Chesapeake  Bay  at  Cherry- 
stone bar.    The  range  of  the  tide  is  about  2.5  feet. 

The  commerce  consists  mainly  of  miscellaneous  freight,  agricul- 
tural producte,  fertilizer,  and  some  oysters  and  fish.  At  tiic  be^rin- 
ning  of  the  improvement  the  annual  commerce  was  about  400,000 
tms.  For  the  calendar  year  1907  it  is  reported  to  have  amounted  to 
24SI98OI  tonS}  valued  at  $4,559,440.  It  has  not  been  found  practica- 
ble to  asoortam  what  effect,  if  any,  the  improvement  has  had  upon 
freight  rates. 

Tm  amount  estimated  as  a  profitable  expenditure  for  the  fiscal 
endmg  June  80,  1910,  will  be  applied  to  dredging  a  channel 

fnOlr-ciiel906 ^18 
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across  Cherrystone  bar  to  extend  the  benefits  of  the  improvement  and 
in  redredging  the  entrance  channel  to  the  harbor  for  the  purpose  of 
maintaining  the  channel. 

For  more  extended  information,  see  Annual  Beport  of  the  Chief 
of  Engineers  for  1890,  page  975. 

July  1,  1907,  balance  unexpended $41,237.67 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 
improvement 10, 836. 46 


July  1,  1908,  balance  unexpended 30,401.11 

July  1,  1908,  outstanding  liabilities 2, 991. 27 

July  1,  1908,  balance  available 27, 409. 84 

July  1,  1908,  amouut  covered  by  uncompleted  contracts 17, 947. 59 

Amount  (estimated)  required  for  completion  of  existing  project 17,340.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 30, 
1010,  for  works  of  improvomout  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1,  1908 26,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  L7.) 

8.  Waterway  from  Norfolk^  Fa.,  to  the  sounds  of  North  Carolina. — 
This  waterway  extends  from  Norfolk,  Va.,  via  the  Southern  Branch 
of  the  Elizabeth  River  to  Deep  Creek,  thence  through  the  Dismal 
Swamp  Canal  to  South  Mills,  N.  C,  and  from  the  latter  point  through 
Turners  Cut  to  the  Pasquotank  River,  to  Albemarle  Sound,  and  thence 
to  Pamlico  Sound  by  Croatan  Sound. 

The  draft  which  could  be  carried  through  this  waterway  at  the  time 
of  the  adoption  of  the  project  for  improvement  was  limited  to  2J  feet 
at  moiin  low  water,  owing  to  the  deterioration  of  the  Dismal  Swamp 
Canal,  which  originally  had  had  a  depth  of  about  6  feet. 

The  project,  adopted  March  3,  1899,  provides  for  the  dredging  of 
channels  in  Deep  Creek,  Turners  Cut,  through  a  shoal  in  the  Pas- 
quotank River  near  Ship  Yard  bar,  and  through  a  bar  in  Croatan 
Sound  near  Croatan  light.  All  these  channels,  except  the  last  named, 
were  to  be  100  feet  wide  and  10  feet  deep  at  mean  low  water.  The 
Croatan  channel  was  to  be  200  feet  wide  and  12  feet  deep  at  mean  low 
water.  For  the  protection  of  these  channels  sheet  piling  was  to  be 
driven  where  necessary.  The  estimated  cost  of  this  work  was 
J?274;310. 

Up  to  June  30,  1908,  the  sum  of  $251,196.46  had  been  expended  on 
the  project  and  $6,858.14  on  its  maintenance.  The  project  has  been 
completed,  and  the  additional  work  required  is  for  maintenance. 

The  amount  reported  as  expended  during  the  fiscal  year  for  main- 
tenance was  applied  toward  repairing  sheet-pile  revetment  in  Tur- 
ners Cut  and  toward  expenses  of  inspections  of  the  water  route  made 
from  time  to  time. 

The  amount  estimated  as  a  profitable  expenditure  for  the  fiscal  year 
ending  June  30,  1910,  will  be  applied  toward  removal  of  obstructions 
and  toward  dredging  in  Deep  Creek  for  the  purpose  of  maintaining 
the  improvement. 

On  June  30,  1908,  vessels  drawing  10  feet  of  water  can  at  mean 
low  water  navigate  from  Norfolk,  Va.,  through  all  sections  of  the 
route  which  have  been  improved  by  the  Unit^  States.    The  canal, 
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which  extends  from  Deep  Creek  to  South  Mills,  is  maintained  at  the 
expense  of  a  private  corporation,  wliich  tries  to  keep  it  available  for 
vessels  of  10  feet  draft,  but  on  June  30,  1907,  the  limiting  depth  for 
the  entire  route  was  only  9  feet,  owing  to  the  existence  of  shoal  places 
in  the  canal.  Deep  Creek  is  the  only  tidal  portion  of  the  improve- 
ment, and  there  the  rise  and  fall  averages  3  feet.  In  the  other  sec- 
tions the  water  level  changes  according  to  the  direction  and  velocity 
of  the  wind.    The  route  is  about  67  mfles  in  length. 

The  commerce  for  the  calendar  year  1907  is  reported  to  have 
amounted  to  366,339  tons,  valued  at  $4,559,440.  The  main  items  of 
commerce  are  coal,  fertilizer,  timber,  and  farm  products. 

It  has  not  been  found  practicable  to  ascertain  what  effect,  if  any, 
the  improvement  has  had  upon  freight  rates. 

For  list  of  reports  of  examinations  and  surveys,  see  Annual  Report 
of  the  Chief  of  Engineers  for  1906,  page  246. 

Jaly  1,  1907,  balance  unexi)ended $5,043.22 

June  90,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement         222.82 


Joly  1, 1908,  balance  unexpended 4, 820. 40 


'Amoimt  tbat  can  be  profitably  expended  in  Qscal  year  ending  June 
30, 1910,  tor  maintenance  of  improvement,  in  addition  to  the  bal- 
ance unexpended  July  1,  1908 5, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 

(See  Appendix  L  8.) 

9.  Inland  water  route  from  Norfolk^  Fa.,  to  Alhemarle  Sounds 
North  Carolina^  through  Currituck  Sound. — This  route  cxt(»nds  from 
Norfolk,  Va.,  to  Albemarle  Sound,  via  the  Southern  Branch  of  the 
Elizabeth  River,  Albemarle  and  Chesapeake  Canal,  North  Landing 
River,  CurritucK  Sound,  Coanjock  Bay,  North  Carolina  Cut,  and 
North  Biver.  The  canal  and  cut  mentioned  are  now  controlled  by  a 
private  corporation. 

This  route  had  ori^nally  a  good  5-foot  mean  low-water  channel, 
but  navigation  was  obstructed  by  snags,  sunken  logs,  and  overhang- 
ing trees.    Sharp  bends  added  to  the  other  difliculties  of  navigation. 

Until  the  act  of  September  19, 1890,  the  work  of  improvement  was 
carried  on  under  several  separate  projects,  upon  which  a  total  of 
$240,169.69  had  been  expended.  By  that  act  all  these  projects  were 
consolidated. 

The  present  project,  adopted  September  19,  1890,  provides  for 
obtaining  a  channel  80  feet  wide  and  9  feet  deep  at  moan  low  water 
throu^  the  whole  extent  of  the  waterway  to  be  improved  by  the 
Unitra  States,  at  an  estimated  cost  of  $30(5,007.08,  includiii£j  the  pre- 
vious expenditures  above  mentioned.  The  project  is  considered  as 
complete,  the  additional  work  required  being  for  maintenance.  Since 
September  19,  1890,  and  up  to  June  30,  1008,  the  sum  of  $01,987.04 
has  been  expended  upon  this  improvement  and  $31,7r)0.20  upon  main- 
tenance. Toe  expenditures  during  the  fiscal  year  were  applied  to 
mainten#P^^  The  work  consistea  in  keeping  the  waterway  clear 
of  sunken  logs  and  stumps. 

The  amount  estimatea  as  a  profitable  expenditure  for  the  fiscal 
year  ending  June  80,  1910,  will  be  applied  in  maintaining  the  im- 
pEOTemaitby  keeping  the  various  channeb  clear  of  logs,  snags,  and 
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^-imilar  obstructions,  and  in  redredging  parts  of  the  channel  through 
Currituck  Sound  where  these  have  deteriorated. 

The  channels  through  the  various  portions  of  the  route  are  now 
from  60  to  80  feet  wide  and  liave  a  depth  of  9  feet  at  mean  low  water. 
The  draft  of  vessels  which  can  pass  through  the  route  at  mean  low 
water  on  June  30, 1908,  is  9  feet.    The  route  is  about  67  miles  long. 

There  is  no  lunar  tide  in  any  portion  of  the  route,  except  in  the 
Southern  Branch  of  the  Elizabeth  River,  where  the  average  rise  and 
fall  is  2.7  feet.  In  the  other  sections  the  water  level  varies  according 
to  the  velocity  and  direction  of  the  wind,  for  which  an  allowance  of 
0.5  foot  is  made,  but  severe  storms  may  cause  an  elevation  or  de- 
pression of  2  feet  or  more. 

The  conmierce  has  varied  considerably  since  the  route  was  opened 
to  navigation.  The  highest  reported  was  for  the  calendar  year  1890, 
when  it  amounted  to  403,111  tons.  Since  that  time  it  has  decreased 
considerably,  and  for  the  calendar  year  1907  it  amounted  to  188,543 
tons,  value  not  known.  The  principal  items  of  shipment  consist  of 
coal,  fertilizer,  and  timber  products. 

The  gradual  decrease  in  the  commerce  of  the  route  is  due  to  the 
depletion  of  the  forests  and  the  consequent  decrease  in  timber  ship- 
ments. 

It  has  not  been  found  possible  to  ascertain  what  effect,  if  any,  the 
improvement  has  had  upon  freight  rates. 

Considerable  difficulty  is  experienced  in  keeping  this  waterway 
free  from  obstructions  by  logs  dropped  from  rafts  due  to  the  improper 
construction  of  the  rafts,  and,  in  the  absence  of  any  adequate  laws 
jiormitting  the  Engineer  Department  to  control  the  construction  of 
nifts,  it  has  been  found  impossible  to  prevent  the  frequent  occurrence 
of  these  obstructions. 

For  references  as  to  examinations  and  surveys,  see  Annual  Report 
of  the  Chief  of  Engineers  for  1906,  page  247. 

July  1,  1007,  balance  unexpended $3,233.91 

Iteceived  from  sales  during  fiscal  j^ear 26.75 


3,260.66 

June  30,  1908,  amount  expended  during  fiscal  year  for  mnintenance  of 
improvement 1, 433. 50 


July  1,  1908,  balance  unexpended 1, 827. 16 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 10,000.00 

Submitted  in  comi)liance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  L  9.) 

10.  Perquimans  River^  North  Carolina. — Before  work  was  begun 
navigation  was  obstructed  by  numerous  stumps  just  below  the  town 
of  Hertford,  N.  C.,  which  limited  the  draft  of  vessels  to  7  feet. 

The  first  appropriation  for  the  Perquimans  River  was  made  in 
1876,  and  was  based  on  a  project  to  provide  a  channel  200  feet  wide 
with  a  depth  of  9^  feet  at  mean  low  water  through  a  stumpy  reach 
near  Hertford,  N.  C.,  and  the  amount  provided  ($2,500)  was  ex- 
pended in  obtaining  said  channel,  which  was  completed  in  1877, 
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Tlie  existing  project,  adopted  by  Congress  March  3,  1905,  was  to 
provide  a  channel  200  feet  wide  and  9  feet  deep  at  mean  low  water 
throng  the  stumpy  reach  about  800  feet  below  Hertford,  N.  C,  at  an 
tttimated  cost  of  $11,250. 

To  June  80,  1908,  $11,168.06  had  been  expended,  and  all  the  work 
oontemplated  has  been  completed. 

Ott  June  80,  1908,  vessels  drawing  9  feet  can,  at  mean  low  water, 
reich  the  town  of  Hertford. 

There  is  no  lunar  tide  in  the  river,  the  level  of  the  surface  of  the 
witer  varying  according  to  the  direction  and  velocity  of  the  wind. 
The  average  difference  in  elevation  is  about  one-half  foot,  but  storms 
TDMj  cause  a  difference  of  as  much  as  2  feet  or  more.  The  head  of 
nivi^tion  is  at  Newby's  bridge,  about  26  miles  from  the  mouth  of 
the  nver. 

An  estimate  in  1902  placed  the  commerce  at  about  36,000  tons,  and 
for  the  calendar  year  1907  it  is  reported  to  have  amounted  to  69,G00 
tons,  valued  at  $919,000.  The  principal  items  of  freight  transported 
were  lumber,  logs,  fertilizer,  and  cotton  seed. 

It  has  not  been  found  practicable  to  ascertain  what  effect,  if  any, 
tte  improvement  has  had  upon  freight  rates. 

J«lyl,  1907,  tmlance  unexpended $81.04 

Jn^  1, 1906.  tmlance  unexpended 81. 94 

(See  Appendix  L  10.) 

11.  Blackwater  River.  Virginia. — ^In  its  original  condition  this 
streim  afforded  a  natural  channel  of  7  feet  depth,  but  navigation  was 
difficult  owing  to  the  existence  of  obstructions  and  sharp  bends. 

Between  1878  and  1882  Congress  appropriated  a  total  of  $14,000 
for  the  improvement  of  the  stream,  to  consist  of  the  removal  of  logs, 
SDJigB,  overhanging  trees,  and  the  removal  of  sharp  l)ends.  Oper- 
itions  ceased  in  1884,  from  which  time  no  work  was  done  upon  the 
river  to  1907. 

Hie  existing  project  was  adopted  March  2,  1907,  and  provides  for 
the  clearing  of  the  stream  of  the  existing  obstructions  so  as  to  afford 
i  condition  of  easy  navigation.  The  estimated  cost  of  the  project  is 
SS^OOO,  all  of  which  has  been  appropriated. 

To  June  SO,  1908^  there  had  been  expended  $2,144.83  on  the  exist- 
ing project,  which  is  completed.  The  available  balance  will  he  ex- 
penaed  in  maintaining  the  improvement  as  may  be  found  necessary 
nom  time  to  time. 

On  June  80,  1908,  vessels  drawing  7  feet  can  navigate  the  river. 
The  river  is  a  tideless  stream,  and  the  only  fluctuations  in  the  wator 
level  are  those  due  to  freshets,  which  usually  do  not  exceed  8  to  4  feet. 
The  river  is  navigable  from  the  railroad  bridge  at  Franklin,  Va.,  to 
its  mouth,  a  distance  of  about  13  miles. 

During  the  calendar  year  1907,  the  commerce  amounted  to  5,300 
tons,  vauied  at  $846,400.  The  principal  items  consisted  of  agricul- 
tunl  j>roducts,  timber,  and  fertilizer. 

It  18  impracticable  to  state  what  effect,  if  any,  has  been  made  by 
the  improvemoit  upon  freight  rates. 

For  more  extended  information,  see  Eeport  of  the  Chief  of  Ennri- 
neers  for  1876,  Part  2,  page  161,  and  report  of  an  oxaniination  printed 
in  HouBB  Document  No.  177,  Fifty-ninth  Congress,  first  session. 
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July  1,  1907,  balance  unexpended $8, 000.  OO 

June  30,  1908,  amount  exi)ended  during  fiscal  year  for  works  of  im- 
provement      2, 144. 3& 

July  1,  1908,  balance  unexpended 5, 855. 6T" 

(See  Appendix  L  11.) 

12,  Meherrin  River^  North  Carolina.— In  its  original  condition  thi^ 
stream  afforded  a  navigable  channel  about  80  feet  wide  and  7  feetm 
deep  from  its  mouth  to  the  town  of  Murfreesboro,  N.  C.  The  chan — 
nel  was  tortuous  and  badly  obstructed  by  logs,  overhanging  trees,  an(H 
a  few  shoals. 

In  the  year  1882  Congress  appropriated  $5,000  toward  the  improve — 
ment  of  the  river,  the  improvement  to  consist  in  the  removal  of  the — 
obstructions  to  navigation,  and  operations  were  carried  on  from  time 
to  time  in  the  years  1883  to  1886,  inclusive.    The  total  expenditure 
amounted  to  $1,584.53. 

The  existing  project  was  adopted  by  Congress  March  2,  1907.  It 
provides  for  the  removal  of  existing  obstructions  in  the  nature  of 
sunken  logs,  overhanging  trees,  and  a  few  shoals,  so  as  to  render  navi- 
gation easy.  The  estimated  cost  of  the  project  is  $6,000,  all  of  which 
has  been  appropriated. 

To  June  30,  1908,  there  had  been  expended  on  the  existing  project 
$1,932.88,  which  is  completed.  It  is  proposed  to  expend  the  available 
balance  in  maintaining  the  improvement  as  may  be  found  necessary 
from  time  to  time. 

On  June  30,  1908,  the  maximum  draft  that  could  be  carried  with 
safety  was  7  feet.  The  river  is  a  tideless  stream,  but  freshets  cause 
variations  in  the  water  level  of  3  to  4  feet.  The  head  of  navigation  is 
at  Murfreesboro,  11  miles  above  the  mouth  of  the  river. 

During  the  calendar  year  1907  the  commerce  of  the  river  aggre- 
gated 9,321  tons,  valued  at  $1,053,330.  The  principal  items  of  ship- 
ment are  timber  products  and  general  merchandise. 

It  is  impracticable  to  state  what  effect,  if  any,  the  improvement  has 
had  on  freight  rates. 

For  more  extended  information  see  Report  of  the  Chief  of 
Engineers  for  1882,  page  1114,  and  report  of  examination  printed  in 
House  Document  No.  137,  Fifty-ninth  Congress,  first  session. 

July  1,  1907,  balance  unexpended $6,000.00 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  Im- 
provement      1, 832. 88 

July  1,  1908,  balance  unexpended 4, 067. 12 

(See  Appendix  L  12.) 

13.  Roanoke  River ^  North  Carolina. — Originally  the  navigable 
channel  to  Indian  Highland  bar,  67  miles  above  the  mouth,  was  10 
feet  deep  at  mean  low  water,  and  thence  to  the  town  of  Weldon,  which 
is  129  miles  from  the  mouth,  the  minimum  depth  was  2^  feet  at  the 
same  stage. 

The  project,  adopted  in  1871,  contemplates  a  channel  with  a  least 
width  of  50  feet  from  Hamilton  to  Weldon,  5  feet  deep  at  mean  low 
water,  and  the  removal  in  the  lower  portion  of  the  river,  below  the 
former  point,  of  such  obstructions  as  may  be  necessary  to  acconmio- 
date  vessels  navigating  North  Carolina  sounds.  The  estimated  cost 
of  the  work  was  $209,000. 
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He  expenditures  to  June  30,  1908,  amounted  to  $238,389.27,  of 
which  amount  $9,699.04  has  been  expended  in  maintenance  and 
$1|351.75  was  received  from  sales.  The  project  is  about  80  per  cent 
completed.  The  channel  obstructions  have  been  removed,  and  a  chan- 
nel depth  of  4  feet  at  mean  low  water  over  the  projected  width  has 
been  provided  between  Hamilton  and  Weldon.  On  June  30,  1908, 
vessels  drawing  8i  feet  can  go  as  far  as  Hamilton,  and  beyond  that 
pointy  to  within  a  short  distance  of  Weldon,  4  feet  can  be  carried  at 
mean  low  water.  A  bar  is  forming  at  the  mouth  of  the  river,  due  to 
deposits  brought  down  by  freshets,  and  this  has  somewhat  diminished 
Uie  depth  that  could  otherwise  be  carried  to  Hamilton.  The  upper 
river  IS  subject  to  heavy  freshets,  which  cause  the  only  variation  in 
the  level  of  the  water  surface.  Weldon,  situated  about  129  miles  from 
the  mouth,  is  the  head  of  navigation. 

The  commerce  has  varied  considerably  since  the  improvement  was 
undertaken,  the  maximum  amount  of  freight  transported  having  been 
in  1891,  when  it  was  376,181  tons.  Since  then  it  has  decreased,  and 
lor  the  calendar  year  1907  it  was  reported  at  61,108,  valued  at 
$3,744,600.    The  principal  item  of  shipment  is  timber. 

The  depletion  of  the  forests  and  the  development  of  railroads  in  the 
territory  tributary  to  the  river  have  served  to  reduce  the  volume  of 
water-l>ome  freight  in  recent  years. 

It  has  not  been  found  possible  to  ascertain  what  effect,  if  any,  the 
improvement  has  had  upon  freight  rates. 

The  amount  estimated  as  a  profitable  expenditure  for  the  fiscal  year 
ending  June  30,  1910,  will  be  applied  in  maintaining  the  improve- 
ment oy  keeping  the  channel  clear  of  logs,  snags,  and  similar  ob- 
structions. 

For  reference  to  reports  of  examinations  and  surveys,  see  Report 
of  the  Chief  of  Engmeers  for  1006,  page  249. 

Jaly  1,  1907,  balance  unexpended $5,667.31 

Jnne  80,  190S,  amount  expended  during  fiscal  year  for  mainten:ince 
of  Improvement 1, 704. 83 

July  1,  1908,  balance  unexpended 3. 902. 48 

Amoiint  (estimated)  required  for  completion  of  existing  project 40, 300. 73 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  Improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 5, 000. 00 

Submitted  In  compliance  with  requirements  of  sundry  civil  net  of 
June  if  1S97,  and  of  section  7  of  the  river  and  harbor  act  of  1800. 
(See  Appendix  L  13.) 

14.  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation, — (a)  Wreck  of  harge  (nom^  itnknown). — Tliis  barge 
rank  in  Smiths  Creek,  an  arm  oi  Norfolk  Harbor.  Its  removal  \\  :is 
authorized  June  10, 1907.  The  wreck  was  removed  during  the  month 
of  July,  1907,  at  a  cost  of  $300. 

(6)  Wreck  of  Edith  Fowls. — This  schooner  sunk  in  Norfolk  Har- 
boTj  Virginia,  near  the  entrance  to  Smiths  Creek.  Its  removal  was 
aathorized  August  14,  1907.  The  wreck  was  removed  during  the 
month  of  August  1907,  at  a  cost  of  $800. 

e)   Wreck  of  Dauntless. — This  schooner  sunk  in  mid-chftnnol,  Nor- 
Hui)or|  Virginia.    Its  removal  was  authorized  September  2G, 
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1907.  The  wreck  was  removed  during  the  month  of  October,  1907,  at 
a  cost  of  $710.50. 

(d)  Wreck  of  Ewmia  K. — ^This  steamer  sunk  in  Chesapeake  Bay, 
Virginia,  about  1  mile  southeast  of  Back  River  light-house.  Its  re- 
moval was  authorized  December  21,  1907.  The  wreck  was  removed 
during  the  month  of  December,  1907,  at  a  cost  of  $500. 

{e)  Wreck  of  Tourist — ^This  steamer  sunk  in  Albemarle  Sound, 
North  Carolina.  Its  removal  was  authorized  December  27,  1907. 
The  wreck  was  removed  during  the  month  of  February,  1908,  at  a 
cost  of  $1,100. 

(/)  Wreck  of  Kate  Johnson. — ^This  schooner  sunk  in  Cjrpress  Creek, 
Virginia.  Its  removal  was  authorized  December  28,  1907.  The 
wreck  was  removed  during  the  month  of  January,  1908,  at  a  cost 
of  $150. 

{g)  Wreck  of  Cvstis  W.  Wright  and  schooner  (name  not  known). — 
These  schooners  sunk  in  James  River,  Virginia,  near  Newport  News, 
Va.  Their  removal  was  authorized  April  25,  1908.  The  wrecks  were 
removed  during  the  month  of  May,  1908,  at  a  cost  of  $1,154.67. 

The  total  cost  of  removing  these  wrecks  was  $4,215.17. 

(See  Appendix  L  14.) 

EXA3IINATION8  AND  SURVEYS  MADE  IN  COMPLIANCE  WITH  RIVER  AND  HAR- 
BOR ACT  APPROl-ED  MARCH  2,  1907. 

Reports  on  preliminary  examinations  and  surveys  required  by  the 
river  and  harbor  act  of  March  2,  1907.  of  the  following  localities 
within  this  district  were  duly  submitted  by  the  district  officer.  They 
were  re\  iewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors, 
pursuant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
documents  as  indicated : 

1.  Preliminary  examination  with  plan  and  estimate  of  cost  of  im- 
provciiK  id  of  Pagan  River^  Virginia. — Reports  dated  August  1,  1907, 
and  October  18,  1907,  respectively,  are  printed  in  House  Document 
No.  397,  Sixtieth  Congress,  first  session.  A  plan  for  improvement  at 
an  estimated  cost  of  $4,600  is  presented. 

2.  Preliminary  examination  and  survey  of  Onancoch  River^  Vir- 
ginia^ between  Chesapeake  Bay  and  Onancock. — Reports  dated  July 
5  and  December  28,  1907,  respectively,  are  printed  in  House  Docu- 
ment No.  0.52,  Sixtieth  Congress,  first  session.  A  plan  for  improve- 
ment at  an  estimated  cost  of  $13,500  is  presented. 

S.  Examination  with  -plan  and  estimate  of  cost  of  improvement  of 
Appomattox  River^  Virginia  {for  maintenance). — Reports  dated 
September  25,  1907,  and  February  5,  1908,  are  printed  in  House 
Document  No.  952,  Sixtieth  Congress,  first  session.  A  plan  for  im- 
provement at  an  estimated  cost  of  $23,000  is  presented. 

IMPROVEMENT   OF   RIVERS   AND   HARBORS    IN   THE   WILMINGTON, 
NORTH  CAROLINA,  DISTRICT. 

This  district  was  in  the  charge  of  Capt  Earl  I.  Brown,  Corps  of 
Engineers.  Division  engineer,  Lieut.  Col.  Dan.  C.  Kingman,  Corps 
of  Engineers. 

1.  Scuppemong  River^  North  Carolina. — From  the  mouth  to  Co- 
lumbia is  5  miles ;  to  Spruill's  bridge,  28  miles. 

Before  work  was  commenced  on  the  river  there  was  only  about  6 
feet  across  the  bar  at  its  mouth.    The  upper  portion  was  obstructed 
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bjr  Iqgs,  snaj^  stumps,  overhanging  growth,  and  abrupt  bends,  per- 
mitting navigation  by  small  vessels  only. 

The  original  project,  adopted  in  1876,  was  to  dredge  the  bar,  make 
cntoffs  at  sharp  bends,  and  remove  obstructions  so  as  to  obtain  a 
Ghannel  60  feet  wide  and  9  feet  deep  at  low  water  up  to  Spruill's 


bridge. 
T&i 


I  present  project,  adopted  by  act  of  June  13,  1902,  provides  for 
dredging  a  channel  3,400  feet  long,  150  feet  wide,  and  9  feet  deep  at 
mean  low  water  across  the  bar  at  the  mouth  of  the  river,  at  a  cost  of 
$14^. 
The  project  is  about  70  per  cent  completed. 


prior  to  1002  on  preyious  project $8, 000. 00 

on  present  project  np  to  June  30,  1908 : 

For  improvement $11, 600. 00 

For  maintenance 3, 909. 97 

15, 469.  97 


Total 23, 469.  97 

There  was  no  work  done  during  the  fiscal  year  1908,  the  expendi- 
tures being  for  part  purchase  of  plant  to  be  used  on  this  and  neigh- 
boring works.  At  the  close  of  the  fiscal  year  1908,  the  conditions  as 
fcr  as  known,  are  a  channel  9  feet  deep  at  mean  low  water,  90'  feet 
wide  for  2,700  feet  of  its  length,  and  130  feet  wide  for  700  feet  of  its 
Ittigth  across  the  bar  at  the  mouth  of  the  river;  thence  to  Cross  Land- 
ing, 14  miles  above,  a  good  open  channel  of  7  feet  at  mean  low  water, 
frw  from  obstacles;  thence  to  Sjpruill's  bridge,  9  miles  farther,  7 
feet  at  mean  low  water,  but  the  nver  in  many  places  is  narrow  and 
crooked  and  obstructed  by  overhanging  trees  on  the  banks  and  by 
lo£s  and  snags  in  the  channel. 

It  is  proposed  to  apply  the  funds  on  hand  to  maintenance,  awaiting 
further  appropriations  for  the  completion  of  the  project. 

This  is  a  nontidal  stream  with  no  slope,  the  oscillations  of  the  sur- 
face beiiuz  controlled  by  the  winds. 

Spruilrs  bridge,  23  miles  from  its  mouth,  is  the  head  of  navigation, 
to  which  point  7  feet  can  be  carried  at  mean  low  water. 

The  commerce  for  1907  amounted  to  G8,G30  tons,  valued  at  approxi- 
mately $1,660,814,  an  increase  of  23,721  tons  over  last  year.     It  con- 
sisted principally  of  lumber,  timl^cr,  cotton,  and  other  farm  products. 
The  effect  of  the  project  on  freight  rates  is  not  known. 
Seferenoes:  The  adopted  project  is  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1901,  page  1543. 

Jnlj  1, 1907,  balance  unexpended $2, 030. 03 

June  80,  1008,  amount  expended  during  fiscal  year  for  mnint(Miance 
of  improvement 500.  (X) 

July  1, 1908,  tMilance  unexpended 1,  R'JO.  <);5 

July  1, 1908*  outstanding  liabilities 32.  GO 

July  1»  1006»  tMilance  available 1.517.43 

(estimated)  required  for  completion  of  existing  project 2, 500. 00 


'Amount  that  can  be  profitably  expended  in  flsrnl  year  ending  Juno  30, 
1010^  fbr^rorks  of  improvement  and  for  maintenance,  In  ndilitinn 
to  the  balance  unexpended  July  1,  1908 5, 000. 00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4«  1807,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  M  1.) 
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^.  Fishing  Creek^  North  Carolina. — ^When  improvement  began  the 
stream  was  badly  obstructed  by  masses  of  fallen  timber,  overhanging 
trees  on  banks,  logs  and  snags  in  channel,  and  was  navigable  by  rafts 
only  a  few  miles  above  tlie  mouth. 

The  original  project  of  1889  was  to  clear  the  stream  of  logs,  sna^, 
trees,  etc.,  up  to  Bellamy's  mill.  It  was  amended  in  1896  to  limit  me 
work  to  that  part  below  the  Wilmington  and  Weldon  Railroad  bridge, 
and  this  amended  project  was  completed  in  1901.  The  sum  of 
$22,715.10  was  spent  on  this  project,  which  has  been  finished. 

Amount  expended  on  present  project  up  to  June  30, 1908,  for  main- 
tenance, $2,187.78. 

The  proposed  application  of  the  available  balance  of  $347.12  is  to 
maintain  the  natural  channel  as  far  as  Beech  Swamp. 

llie  lower  portion  of  the  stream  was  cleared  of  obstructions  in 
1905,  It  is  not  navigable  above  Beech  Swamp  on  account  of  its 
tortuous  course  and  rapid  current.  Below  that  point  it  is  navigable 
during  the  higher  stages  about  eight  months  annually. 

The  lower  end  of  the  stream  is  reported  by  those  interested  in  its 
navigation  to  be  in  poor  condition  to  Beech  Swamp,  being  badly 
obstructed  by  fallen  trees,  logs,  and  snags.  Between  Beech  Swamp 
and  the  railroad  bridge  the  condition  of  the  stream  is  unknown,  but 
it  is  presumably  bad.  The  owners  of  the  vessels  navigating  this 
stream  report  that  there  are  so  many  obstructions  that  it  is  unsafe  to 
navigate  unless  the  water  is  at  least  2  feet  higher  than  the  stages  at 
which  it  was  safe  to  navigate  just  after  the  stream  had  b^en  cleared 
out. 

The  present  head  of  navigation  is  Beech  Swamp,  17.6  miles  from  its 
month,  to  which  about  2  feet  can  be  carried  during  about  three  months 
of  the  year. 

The  water  surface  varies  from  a  minimum  depth  of  6  inches  at  low 
water  to  10  feet  during  the  high  freshet  stages. 

The  commerce  for  11)07  amounted  to  1,491  tons,  valued  at  approxi- 
mately $25,177,  a  loss  of  700  tons  from  the  previous  year;  it  consisted 
principally  of  cotton  seed,  cotton-seed  meal,  timber,  fertiUzers,  and 
peanuts. 

The  effect  of  the  improvement  on  railroad  and  boat  rates  can  not  be 
definitely  stated;  but  the  stream  when  opened  to  navigation  affords 
an  outlet  to  farm  products,  timber,  lumber,  etc.,  which  have  no  other 
outlet  except  by  wagons. 

References:  Annual  Reports  for  1890,  page  1179;  1893,  page  1877; 
1900,  page  179(>;  1005,  page  1203. 

It  is  proposed  to  apply  the  available  balance,  together  with  the  ap- 
propriation recommended,  to  the  maintenance  of  the  natural  channel 
as  far  as  Beech  Swamp. 

July  1,  1907,  balance  unexpended $356.20 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  Improvement 9. 08 


July  1,  1908,  balance  unexpended 847.12 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 1,000.00 

Submitted  in  complinnce  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
(See  Appendix  M  2.) 
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S.  PamUco  and  Tar  rivers^  North  Carolina. — (One  river,  called  the 
Pamlico  below  Washingrton,  N.  C.  and  tlic  Tar  al)ove  that  point.) 
Distanoe  from  Washington  to  Greenville,  22  miles;  to  Tarboro,  4t> 
miles;  to  Filling  Creek,  56  miles;  to  Little  Falls,  88  miles;  to  Kocky 
Mount,  89  miles. 

Prior  to  its  improvement,  which  was  begun  in  1876,  the  Pamlico 
River  (that  portion  of  the  stream  below  Washington)  was  obstructed 
by  war  blockades,  sunken  logs,  snags,  stumps,  and  sand  shoals. 

"The  governing  low-water  depths  were  5  feet  to  Washington  and 
perhaps  1  foot  to  Tarboro,  the  navigation  to  which  place  was  practi- 
cable during  freshet  stages  onlv.  About  3  feet  could  be  carried  to 
Tarboro  during  about  eight  high-water  months  per  year. 

The  original  project  for  the  improvement  of  the  river  below 
Washington  was  that  submitted  in  December,  1875  (Annual  Report 
of  the  Cnief  of  Engineers  for  1876,  p.  3G1),  and  adopted  by  Congress 
August  14. 1876,  and  had  for  its  object  to  provide  9  feet  at  low  water, 
from  Wasninjgton  to  its  mouth,  by  dredging  and  the  removal  of  piles 
and  obstructions  at  an  estimated  cost  of  $28,050.  In  the  project 
proper  the  proposed  draft  to  be  provided  was  not  specified,  but  work 
under  the  project  was  devoted  to  securing  9  feet  at  mean  low  water. 
Under  this  project  the  sum  of  $18,000  was  appropriated,  of  which 
$17,877.12  was  expended:  the  remainder,  $122.88,  was  transferred  to 
the  improvement  of  the  I^amlico  and  Tar  rivers,  when  the  improve- 
ments were  combined  in  1880. 

The  Tar  River  (that  portion  of  the  stream  above  Washington), 
prior  to  improvement,  was  obstructed  by  sunken  logs,  piles,  wrecks, 
stumps,  sna^  and  trees  in  the  channel,  and  overhanging  trees  along 
its  banks.  The  original  project  for  this  portion  of  the  stream  was 
that  of  1879  (Annual  Report  of  the  Chief  of  Engineers  for  1879, 
p.  700)  for  the  removal  of  obstructions  between  Washington  and 
Tarboro  at  an  estimated  cost  of  $10,000.  An  appropriation  of  $3,000 
was  made  for  this  purpose  in  1879,  of  which  $2,807.27  was  expendcid, 
leaving  a  balance  of  $132.73,  which  was  transferred  to  the  joint 
improvement. 

In  1889  the  project  was  extondod  to  cloar  the  natural  channel 
above  Tarboro,  34  miles,  to  Little  Falls,  and  the  estimate  was  increased 
$16^00,  making  the  total  estimate  $92,200. 

The  present  project  is  that  of  1875  (for  Pamlico  Rivor),  and  of 
1879,  1889,  and  1907  (for  Tar  River),  somewhat  modified  to  se- 
cure a  channel  100  feet  wide  and  9  fc<»t  deep  at  moan  low  water 
to  Washington;  thence  a  channel  60  feot  wide  and  4  feet  deep  at  low 
water  for  22  miles  farther,  to  GrocMiville;  thence  a  channel  60  f<»et 
wide  and  20  inches  deep  at  low  water  for  20  miles  farther,  to  Tar- 
boro; thence  to  keep  clear  of  obstructions  the  natural  channel  34  miles 
fardier,  to  Little  Falls,  2  miles  below  Rocky  Mount,  N.  C. 

The  project  as  modified  bv  act  of  March  2,  1007,  chan^od  the  donth 
between  Washington  and  Greenville  from  3  to  4  feet  at  mean  low 
water,  at  an  estimated  cost  of  $3,800. 
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Operations  during  the  year  consisted  in  dredging,  by  whidi  the 
project  dimensions  were  obtained  and  the  project  completed. 

Expended  prior  to  1876  on  previous  projects $10, 000. 00 

Expended  on  present  project  up  to  June  30,  1908 : 

For   improvement $149, 875. 33 

For  maintenance 21, 818. 02 

171,093.35 


Total 181, 693. 35 

The  project  of  1875,  with  its  various  modifications,  is  completed, 
there  being  now  a  channel  to  Washington  100  feet  wide  and  9  feet 
deep  at  mean  low  water;  thence  to  Greenville  a  channel  60  feet  wide 
and  4  feet  deep  at  low  water,  and  is  in  good  condition  except  for  a 
small  amount  of  snagging  required.  Above  Greenville  the  nver  has 
deteriorated  for  lack  of  maintenance  and  is  navigable  only  during 
freshet  stages  of  variable  duration,  extending  over  six  or  eight 
months  of  the  year. 

It  is  proposed  to  apply  the  available  balance^  together  with  the 
appropriation  recommended,  to  maintenance  oi  the  improvement, 
both  above  and  below  Washington. 

The  stream  is  nontidal.  Below  Washington  the  only  surface  varia- 
tions of  importance  are  due  to  the  wind,  with  an  extreme  range  of  3 
feet  under  normal  conditions.  Long  protracted  easterly  or  westerly 
winds  sometimes  cause  variations  of  7  or  8  feet.  The  variations  of 
the  upper  portion  of  the  river  are  affected  by  freshets  only. 

The  head  of  navigation  is  Dunbar's  bridge,  108  miles  from  the 
month. 

I'lie  commerce  for  the  year  1907  amounted  to  428,378  tons,  valued 
at  a]:)proximately  $19,212,204,  a  decrease  since  the  previous  year  of 
C)3.00(')  tons.  It  consisted  principally  of  cotton,  cotton-seed  products, 
grains,  potatoes,  wood,  tiniber,  lumber,  fertilizers,  machinery,  general 
merchandise,  etc. 

The  tendency  of  the  improvement  is  to  keep  down  freight  rates. 

References:  History  and  maps.  Annual  Reports,  1890,  page  1114; 
1891,  page  1347;  1896,  pages  161  and  1101,  and  1907,  page  267. 

July  3,  1907,  balance  unexpended $8,441.42 

June  30,  1908,  refundments  during  fiscal  year .10 


8, 441. 52 
June  30,  1008,  amount  expended  during  fiscal  year  for  works  of  im- 
provement      6,  899. 12 


July  1,  1908,  balance  unexpended 1,542.40 

July  1,  1908,  outstanding  liabilities 14. 33 


July  1,  1908,  balance  available 1,628.07 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  maintenance  of  improvement.  In  addition  to  the  bal- 
ance unexpended  July  1,  1908 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  M  3.) 

Jf.  Contentnia  Creek^  North  Carolina. — Distance  from  the  mouth 
to  Snow  Hill,  31^  miles;  Speights  bridge,  50 J  miles;  Stantonsburg, 
G:^  miles. 

Previous  to  improvement  this  stream  was  obstructed  throughout 
its  entire  length  by  fallen  timber,  sand  shoals,  and  overhanging 
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Rrowth,  and  was  navigable  for  shallow-draft  craft  during  only  the 
Hi^er  freshet  stages  of  about  three  to  six  months  of  the  year. 

xhe  original  project  of  1881  was  to  clear  the  stream  of  these  ob- 
structions, so  as  to  obtain  from  its  mouth  to  Stantonsburg,  63  miles,  a 
depth  of  not  less  than  3  feet  during  the  higher  stages,  about  nine 
ttionths  of  the  year,  at  a  cost  estimated  in  1888  at  $77,500. 

The  project  of  1881  as  extended  in  1894  inchided  maintenance 
V>elow  snow  Hill,  and  was  again  extended  in  1800  to  include  main- 
tenance from  Stantonsburg  to  the  mouth.  The  project  has  been 
<H>inpld»d,  and  additional  work  required  is  for  maintenance. 

Amomit  ezpende4  up  to  June  30,  1908: 

For  Improvement $64, 394. 58 

For  maintenance 9,  OGS.  98 


Total 73, 463. 54 

There  was  no  work  done  during  the  year.  The  expenditure  was  for 
purchase  of  plant  for  use  on  this  and  other  streams. 

At  the  close  of  the  fiscal  year  1907  the  creek  between  its  mouth 
and  Snow  Hill  was  in  fair  condition  and  could  be  navigated  during 
six  months  of  the  year  by  boats  drawing  3  to  4  feet,  dependinff  upon 
the  rainfall.^  Snow  Hill,  31^  miles  from  its  mouth,  is  practically  the 
head  of  navigation,  although  during  the  higher  stages  of  water  boats 
can  ascend  the  stream  to  Speights  bridge,  50^  miles  from  its  month. 
The  portion  of  the  stream  between  Snow  Hill  and  Speights  biidge 
has  been  partially  resnagged  since  it  was  originally  cleared  of  ob- 
structions.   The  stream  is  now  in  need  of  snagging. 

Tlie  commerce  for  the  year  1907  amounted  to  23,870  tons,  valued 
at  approximately  $444,390.  It  consisted  principally  of  cotton,  cot- 
ton-seed meal,  timber,  lumber,  fertilizer,  general  merchandise,  etc. 

The  effect  of  the  improvement  on  railroad  and  boat  rates  can  not 
be  definitely  stated,  but  the  stream  when  opened  to  navigation  affords 
an  outlet  to  farm  products,  timber,  lumber,  etc,  which  have  no  other 
outlet  except  by  wagon. 

Beferences:  Annual  Reports,  1881,  page  1009;  1890,  page  1118; 
1896,  page  1103.  , 

It  is  proposed  to  apply  the  available  balance  to  maintenance  of  the 
channel  below  Snow  Hill  and  the  appropriation  recommended  to 
further  maintenance  as  required. 

July  1,  1907,  balance  unexpended $1, 044. 84 

June  80,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  Improvement 231. 3S 


July  1,  1908,  tMlance  unexpended 1,713.46 


Amount  tbat  can  be  profitably  expended  In  flsoni  year  ending;  Jnno  30« 
1010,  for  maintenance  of  improvement,  in  addition  to  tho  l>nliiiice 
unexpended  July  1,  1908 3, 000. 00 

Submitted  in  complliinoe  with  requirements  of  sundry  civil  not  of 
June  4, 1807,  and  of  section  7  of  tbe  river  and  Lurbor  act  of  ISDD. 

(See  Appendix  M  4.) 

5.  NeuBe  and  Trent  riverft^  North  Carolina. — (a)  Neuse  River. — 
Distance  from  Newbern  to  Contentnia  Cn^ok.  32  miles;  to  Kin^^ton, 
60  miles;  to  Whitehnll,  74  miles;  to  Gold^horo  (Wilmington  and 
Wddon  Bailroad  bridge),  94  miles;  to  Smitliiield,  150  miles. 
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There  is  considerable  uncertainty  as  to  the  conditions  existing  prior 
to  1878,  when  improvement  by  the  Government  was  begun.  Before 
the  civil  war,  and  probably  for  some  time  afterwards,  light-draft 
steamers  made  more  or  less  regular  trips  as  high  up  as  Smithfield,  but 
the  low-water  depth  probably  did  not  exceed  2  feet,  and  the  stream 
was  obstructed  by  snaffs  and  after  the  civil  war  by  war  blockades. 
(See  Annual  Report  of  the  Chief  of  Engineers  for  1905,  p.  240.) 

The  original  project  of  1871,  as  extended  in  1878-79  and  1880  and 
continued  to  date,  provides  for  an  8-foot  navigation  up  to  Newbeni 
during  the  entire  year,  4  feet  to  Kinston,  and  during  mne  months  of 
the  year  3  feet  to  Smithfield,  by  the  removal  of  war  obstructions, 
dredging,  jettying,  and  snagging,  at  a  total  estimated  cost  of  $374,000; 
extended  in  1902  to  include  dredging  a  channel  300  feet  wide  below 
Newbern  and  200  feet  wide  at  Newbem,  to  a  depth  of  8  feet  at  dead 
low  Avater,  in  accordance  with  report  and  estimate  printed  in  Annual 
Keport  of  the  Chief  of  Engineers  for  1905,  page  1427,  at  an  estimated 
additional  cost  of  $59,081.25.  Since  its  adoption  this  additional  esti- 
mate has  been  reduced  to  $24,000.      • 

In  1902  the  improvement  of  this  river  was  combined  with  that  of 
Trent. 

Amount  expenilod  on  foregoing  projects  to  June  80,  1908: 

For  Improvement $326, 758. 03 

For  maintenance 19, 386. 59 

Total 846, 145. 52 

The  expenditures  for  the  year  were  for  maintenance,  which  con- 
sisted of  snagging  between  Newbern  and  Seven  Springs  whenever  the 
stage  of  water  permitted  work  to  be  done,  and  the  opening  up  of  a 
cut-off  formed  between  two  bends  near  the  sixty- fourtn  milepost. 

As  a  result  of  the  expenditures  to  date  the  channel  at  and  below 
Newbern  has  been  completed  to  project  width  and  depth,  all  war 
blockades  have  been  cleared  away,  and  the  natural  channel  has  been 
cleared  to  Smithfield,  150  miles  above  Newbem.  No  attempt  has 
been  made  to  maintain  the  stream  above  Waynesboro  Landing  (Golds- 
boro),  98J  miles  above  Newbem.  At  low  water  8  feet  can  be  carried 
to  Xewbern,  4  feet  to  Village  Creek,  25  miles  above,  2.5  feet  to  the 
mouth  of  Contentnia  Creek,  31^  miles  above  Newbern,  and  1  foot  to 
Kinston,  50  miles  above  Newbern,  above  which  point  the  river  is  not 
navigable  on  stages  of  less  than  2  to  3  feet. 

A  channel  known  as  the  Western  channel,  inmiediately  above  New- 
bern, has  been  cleared  to  a  depth  of  4  feet  at  mean  low  water. 

The  channel  of  the  river  between  Newbern  and  Seven  Springs,  near 
Whitehall,  is  free  from  all  obstructions. 

The  practical  head  of  navigation  is  Waynesboro  Landing,  about 
loC)  miles  from  the  mouth  of  the  river. 

The  stream  is  nontidal.  The  variation  of  the  water  surface  below 
Newbern  is  due  entirely  to  the  influences  of  the  wind.  The  maximum 
range  is  3.3  feet  during  severe  northwest  winds  to  8i  feet  during 
violent  northeast  gales.  The  upper  river  is  subject  to  freshets,  which 
rise  17  feet  at  Smithfield,  18  feet  at  Waynesboro  Landing,  and  20  feet 
at  Kinston. 

The  funds  on  hand  are  to  be  used  for  maintenance  and  in  securing 
the  project  depth  of  4  feet  between  Newbern  and  Kinston  by  repair- 
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ing  the  old  jetties  and  training  walls,  building  new  ones  where  neces- 
sanr,  and  supplementing  the  effect  of  these  structures  by  dredging. 

It  is  not  considered  practicable  to  carry  out  the  project  above  New- 
bern  as  it  now  stands  for  any  reasonable  amount  of  money,  but  the 
appropriation  recommended  will  be  applied  toward  securing  4  feet 
to  the  mouth  of  Contentnia  Creek  and  2  feet  thence  to  Kinston  by 
dredging  where  necessary  and  toward  maintenance  of  the  improve- 
ment 

The  commerce  of  the  year  amounted  to  448,719  tons,  valued  at 
$15^62,992.  It  consisted  of  grain,  timber,  lumber,  fertilizers,  gen- 
eral merchandise,  etc. 

Freight  rates  are  materially  lessened  by  reason  of  the  improve- 
ment 

Beferences:  See  Annual  Reports  of  1879,  page  71 ;  1900,  pages  268 
and  1802;  1901,  page  1545. 

Jalyl,  1907,  iMilanee  unexpended $18,192.90 

iuneSO,  1908,  amount  of  aales,  rente,  etc.,  received  during  fiscal  year.         144. 90 

18, 337. 80 
JoM  80,  1008,  amount  expended  during  fiscal  year  for  maintenance 
of  Improvement 6, 619. 32 

Jo^y  1,  1908,  balance  unexpended 11, 718. 48 

JnJy  1. 1908,  outstanding  llablliUes 806. 91 

July  1. 1908,  twlance  available 10,913.57 

Amount  (estimated)  required  for  completion  of  existing  project 72, 500. 00 

I  Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1910,  for  works  of  Improvement  and  for  maintenance  in  addition 
to  the  biilance  unexpended  July  1,  1908 (•) 
Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(6)  Trent  River. — Distance  from  the  mouth  at  Newbem  to  Pol- 
iMBville.  18  miles;  to  lower  Quaker  bridge,  27  miles;  to  Trenton,  38 
miles.  Its  original  condition  was  a  channel  of  6  feet  depth  to 
Polloksville,  and  the  stream  was  fairly  clear  to  lower  Quaker  bridge. 
above  whidi  point  it  was  badly  obstructed. 

The  original  project  of  1879  (see  Annual  Report  of  the  Chief  of 
liiurineers  for  1879,  p.  711)  was  to  secure  3  feet  depth  at  low  water 
to  Trenton;  extended  in  1886  to  obtain  8  feet  depth  through  Foys 
flmts;  extended  in  1889  to  clear  out  obstructions  to  upper  Quaker 
farid|[e,  40  miles  above  Trenton.  The  sum  of  $64,202.64  was  ex- 
pen£d  on  this  project  and  its  modifications. 

In  1896  the  project  of  1879  was  amended  to  provide  for  the  main- 
tenance of  a  channel  only  80  feet  wide  and  3  feet  deep  from  Newbern 
to  Trenton,  at  an  annual  estimated  cost  of  $2,500.  This  was  extended 
in  1902  to  include  dredging  at  Newbern  to  8  feet  depth  at  dead  low 
water  from  harbor  line  to  channel,  at  an  estimated  cost  of  $24,000 
additional.  The  existing  project,  therefore,  is  to  dredge  to  8  feet 
dead  low  water  at  Newbem  and  maintain  a  channel  30  feet  wide 
and  8  "feet  deep  at  low  water  to  Trenton.    In  1902  the  improvement 

•8e«  confloUdated  money  statement  on  page  289. 
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of  this  river  was  combined  with  that  of  the  Neuse.    This  project  has 
been  completed. 

By  joint  resolution  approved  March  4,  1907,  authority  was  given 
to  expend  such  portion  of  the  appropriation  made  in  river  and  harbor 
act  of  March  2,  1907,  as  may  be  necessary  for  securing  a  channel  6 
feet  deep  over  Foys  flats  in  the  Trent  Kiver,  about  4  miles  above 
Newbern.    This  work  has  not  yet  been  done. 

Amoimt  expended  on  existing  project  up  to  June  30,  1908: 

For  Improvement $23,  738. 61 

For  maintenance 15,  252. 14 

Total 38, 990. 75 

The  work  of  the  year  was  for  maintenance,  and  consisted  in  re- 
dredging  where  shoaling  had  occurred  below  Trenton,  and  snagging 
where  required  between  Ifewbern  and  Trenton.  It  has  been  recently 
reported  that  a  freshet  has  caused  the  shoals  below  Trenton  to  form 
again,  and  that  more  snagging  is  needed. 

The  improvement  above  Trenton  has  been  abandoned. 

Between  Trenton  and  Newbern  a  3-foot  channel  exists  and  the 
stream  is  in  good  condition.  The  maximum  draft  that  can  be  carried 
June  30,  1908,  to  Trenton,  38  miles  above  the  mouth,  which  is  the 
head  of  navigation,  is  3  feet. 

Near  the  mouth  the  water  level  varies  about  8  feet  under  normal 
conditions,  according  to  the  prevailing  winds.  Long  protracted 
easterly  or  westerly  winds  sometimes  cause  a  variation  or  7  or  8  feet. 
At  Trenton  the  stream  is  subject  to  freshets  of  about  5  to  15  feet 
during  the  winter  months. 

The  commerce  during  1907  amounted  to  268,376  tons,  valued  at 
$12,005,478.  It  consisted  principally  of  lumber,  general  merchandise, 
fertilizers,  cotton,  and  other  farm  products. 

The  eiFect  of  this  improvement  on  freight  rates  is  not  known. 

References :  Annual  Keports,  1879,  page  711 ;  1900,  pages  268  and 
1802;  1901,  page  1545. 

The  available  balance  will  be  applied  to  completion  of  the  addi- 
tional work  authorized  by  resolution  of  March  4, 1907,  and  the  appro- 
priation asked  for  will  be  applied  to  maintenance  of  the  improvement. 

July  1,  1907,  balance  unexpended $12,115.85 

June  30,  1908,  amount  received  in  refundment  during  fiscal  year 13. 10 

1%  128. 06 

June   30,    1908,   amount   expended    during   fiscal    year   for   main- 
tenance of  improvement 8, 620. 84 

July  1,  1908,  balance  unexpended 8,608.61 

[Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 (•) 

I  Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

*  See  consolidated  money  itatement  on  page  28d» 
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CONBOLIDATEDU 

Jolyl,  1907,  tMlana  nnezpended $30, 3as.  75 

Jone  80i  19(08,  amount  received  from  sales,  rent  and  refunauiont 
daring  fiscal  year 15S.  00 

30, 4(56. 75 
Jone  80^  1906^  amoont  expended  dorlng  fiscal  year  for  maintonniK^ 
of  Unprorement 10, 139. 66 


Jalj  1,  1908,  balance  nnexp^ded 20. 327. 09 

Jnly  1,  1908*  outstanding  liabilities SOC.  91 


Jnly  1, 1908,  balance  available 19, 520. 18 


Anomt  (estimated)  required  for  completion  of  existing  project 72,  500. 00 


Amoont  tbat  can  be  profitably  expended  In  fiscal  year  ending  June 
30, 1910,  flor  works  of  Improvement  and  for  maintenance,  in  ad- 
dition to  the  balance  unexpended  July  1,  1908 35.000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
Jane  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1S99. 

(See  Appendix  M  5.) 

6.  Inland  iDoterway  from  Pamlico  Sound  to  Beaufort  InTet^  North 
Carolina. — ^Distance  from  the  10-foot  mean  low-water  contour  in 
Adams  Creek  (a  tributary  of  the  Neuse  River)  to  the  head  of  Adams 
Creek  is  about  4  miles:  from  the  head  of  Adams  Creek  across  the 
countnr  to  the  head  of  Core  Creek  is  about  4  miles;  from  the  head  of 
Core  Cre^  to  the  mouth  of  Core  Creek  is  about  4  miles;  and  the  dis- 
tance from  the  mouth  of  Core  Creek  to  the  10-foot  dopth  at  moan  low 
Water  in  the  Newport  River  is  about  3  miles;  making  the  total  dis- 
tance over  whidi  dredging  will  be  required  about  15  miles. 

At  the  time  of  the  adoption  of  the  existing  project  a  low-water 
depth  of  about  5  feet  could  be  carried  from  the  10-foot  contour  in 
Aaams  Creek  to  near  its  head ;  from  the  head  of  Adams  Creek  to  the 
head  of  Core  Creek  is  across  dry  land;  from  the  head  of  Core  Creek 
to  its  mouth  the  creek  is  practically  bare  at  low  water,  and  from 
the  mouth  of  Core  Creek  to  the  10- foot  contour  in  Newport  River  the 
low-water  depth  will  average  about  6  feet. 

The  present  and  only  project,  adopted  by  act  of  Congress  approved 
March  2,  1907,  contemplates  securing,  by  dredging,  a  cliannel  10  feet 
deep  at  low  water  from  Pamlico  Sound  to  Beaufort  Inlet  via  Adams 
and  Core  creeks,  said  channel  to  have  a  minimum  bottom  width  of  l>0 
feet  through  dry  land  with  side  slopes  of  1  to  2^  and  minimum  bottom 
width  of  125  feet  with  side  slopes  of  1  to  3  through  the  creek  and 
river  portions,  at  an  estimated  cost  of  $550,000. 

Amount  expended  on  project  for  improvement  to  June  30,  1008, 
$ll274G.90. 

The  work  of  the  year  consisted  of  surveying  to  definitelv  locate 
the  route  for  the  proposed  waterwav,  sinveying  tracts  of  land  re- 
quired for  right  oi  way,  preparing  abstracts  and  examining  titles  of 
sune,  and  preparation  or  specifications  for  advertising  work. 

The  w(HrK  was  advertised  on  June  25,  and  proposals  are  to  be 
opened  July  27,  1908. 

The  river  and  harbor  act  of  March  2,  1907,  authorized  continning 
contracts  for  completing  the  project  in  the  sum  of  $350,000,  of  which 
$180,000  is  yet  to  be  appropriated. 

07101— uio  1906 ^19 
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The  appropriation  recommended  will  be  applied  toward  completion 
of  the  project  for  extension  of  benefits. 

References :  Pages  1393  and  1394,  Report  of  the  Chief  of  Engineers 
for  1904,  and  House  Docmnent  No.  84,  Fifty-ninth  Congress,  second 
session. 

July  1,  1907,  balance  unexpended $199,075.09 

Amount  refunded  during  fiscal  year .08 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908—    170, 000. 00 

869,076.17 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 
improvement 10, 821. 90 


July  1,  1908,  balance  unexpended 858,  253. 18 

July  1,  1908,  outstanding  liabilities 93. 68 

July  1,  1908,  balance  available 858, 159. 50 


Amount  (estimated)  required  for  completion  of  existing  project 180, 000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1930,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 180, 000. 00 

^^ubmitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  M  6.) 

7.  Waterway  between  Newbem  and  Beaufort^  N.  O.  {via  Neuse 
River^  Clubfoot  Creek^  Clubfoot  and  Harlowe  Canal  (private)  j  Har- 
lowe  Creek,  and  Newport  River). — Distances:  Newbem  to  Clubfoot 
Creek,  20  miles;  thence  to  Clubfoot  and  Harlowe  Canal,  6  miles; 
thence  to  Harlowe  Creek,  3.2  miles;  thence  to  Newport  River,  3i 
miles;  thence  to  Beaufort,  7  miles. 

The  first  appropriation  for  this  work  was  made  by  the  river  and 
harbor  act  or  1882,  which  provided  that  $5,000  from  the  appropria- 
tion for  Neuse  River  and  a  like  sum  from  Uie  appropriation  for  Beau- 
fort Harbor  should  be  "  applied  to  the  improvement  of  the  line  of 
inland  navigation  from  Newbem  to  Beaufort  Harbor." 

No  estimate  or  project  for  said  improvement  had  at  that  time  been 
made,  but  in  October,  1883  (Annual  Report  of  the  Chief  of  Engi- 
neers for  1884,  p.  10G7),  an  estimate  was  prepared  which  contem- 
plated a  channel  80  feet  wide  and  9  feet  deep,  at  an  estimated  cost 
of  $883,580,  exclusive  of  the  cost  of  a  tide  lock  and  of  the  canal  com- 
pany's franchise  and  property. 

The  available  funds  being  totally  inadequate  for  this  improvement, 
the  project  adopted  in  1884  for  the  expenditure  of  said  funds  con- 
templated a  channel  30  feet  wide  and  5  feet  deep  at  mean  low  water, 
the  estimated  cost  being  $92,000. 

This  project  of  1884  constitutes  the  existing  project. 

All  work  of  improvement  has  been  confined  to  the  natural  channels 
in  Clubfoot  and  Harlowe  creeks  and  Newport  River. 

Amount  expended  on  existing  project  to  June  30,  1008 : 

For  Improvement $29,739.84 

For  maintenance 6, 537. 77 


Total 86^277.61 
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Tie  expenditures  for  the  year  were  for  clearing  obstructions  from 
the  channels  of  Clubfoot  and  Harlowe  creeks,  and  for  the  part  pur- 
chase of  plant  for  use  in  this  and  other  improvements. 

The  governing  depth  in  Harlowe  Creek  was  increased  several  years 
ago  to  the  project  depth  of  5  feet,  but  for  lack  of  maintenance  had 
decreased  to  about  1  foot  in  1905.  During  the  fiscal  year  1007  the 
shoal  at  the  mouth  of  the  creek  was  redred^ed  to  the  project  depth, 
hot  another  shoal  of  less  consequence  was  le^t  inside  the  creek.  The 
channel  in  Clubfoot  Creek  had  never  been  dredged  until  the  fiscal 
year  1906.  Some  snagging,  etc.,  had  been  done  in  both  creeks,  but  no 
wwk  in  the  canal  connecting  the  two  creeks  has  ever  been  done  by 
the  Government,  since  said  canal  is  owned  by  a  corporation. 

The  dredged  cut  at  the  mouth  of  Harlowe  Creek  has  deteriorated 
considerably  since  its  completion,  but  on  account  of  the  dredging  done 
in  Clubfoot  Creek  during  the  fiscal  year  1906  and  in  1907  those  por- 
tions of  the  waterway  under  improvement  are,  on  the  whole,  in  better 
condition  now  than  ever  before,  although  there  are  many  complaints 
of  logs,  etc.,  obstructing  the  private  canal. 

The  controlling  depth  at  mean  low  water  is  now  from  2  to  ^  feet, 
the  shoalest  pla^  bemg  near  the  mouth  of  Harlowe  Creek ;  but  at 
higji  water  about  4  feet  can  be  carried,  shoalest  water  being  in  the 
canal. 

It  is  proposed  to  apply  the  available  balance  to  maintenance. 

An  additional  appropriation  of  $1,000  is  recommended  for  the 
maintenance  of  this  waterway  until  the  inland  waterway,  Pamlico 
Sound  to  Beaufort  Inlet,  is  completed,  after  which  the  present  route 
^a  Clubfoot  and  Harlowe  Canal  will  not  be  required. 

The  commerce  for  the  year  ending  December  81,  1907,  amounted  to 
iifiSO  tons,  valued  at  approximately  $1,748,755,  and  consisted  i)rin- 
dpally  of  cotton,  cotton  seed,  fish,  oysters,  clams,  timber,  lumber,  f er- 
tifJEers,  and  general  merchandise. 

References:  Annual  Reports,  1884,  page  106;  1890,  page  1130,  and 
1896,  page  113. 

Jnly  1, 1907,  balance  unexpended $2,031.60 

June  80, 1908,  amount  expeided  during  fiscal  year  for  maintenance  of 
improTement 1, 309. 21 

Jnlj  1, 1908^  balance  unexpended 722. 30 

Amount  (eitimated)  required  for  completion  of  existing  project 55,000.00 


' Amount  tbat  can  be  profitably  expended  In  flscnl  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1908 1, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4«  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1S09. 

(See  Appendix  M  7.) 

8.  Harbor  at  Beaufort^  N.  (7.— AVlien  improvement  (begim  in  1836) 
was  resumed  in  1881,  the  erosion  at  Fort  Macon  and  Shncki^lford 
points  was  causing  serious  deterioration  of  the  inside  channels  and 
threatening  deterioration  of  the  bar  channel.  The  governing:  low- 
water  depth  is  said  to  have  been  15  feet  on  the  bar  and  2  feet  at 
"  wfort,N.  G. 
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The  original  project  is  that  of  1881,  to  stoi)  erosion  at  the  inlet 
(Fort  Macon  and  Shackelford  points)  by  jetties  and  to  provide  a 
channel  200  feet  wide  and  9  feet  deep  at  ordinary  low  tide  to  Beau- 
fort, and  a  channel  100  feet  wide  and  6  feet  deep  from  Beaufort  to 
the  6-foot  contour  of  the  channel  leading  up  North  River,  estimated 
to  cost  $82,103.38,  increased  in  1885  to  $159,000,  when  the  project  was 
modified  by  reducing  the  channel  to  Beaufort  to  100  feet  and  its 
depth  to  5  feet  at  mean  low  water  and  eliminating  the  channel  east 
from  Beaufort.  In  1887  the  estimate  for  the  above  work  was  f urtlier 
increased  to  $163,000. 

The  project  was  again  modified  in  1890,  the  project  depth  of  the 
bulkhead  channel  being  increased  to  7  feet.  The  project  as  modified 
was  completed. 

'I'he  amount  expended  under  the  original  project  rs  modified  was 
$148,843.  To  the  above  amount  should  be  adaed  $5,000,  appropriated 
July  4,  1836,  making  the  total  cost  up  to  the  completion  of  the  origi- 
narproject  $153,843. 

The  existing  project  of  1896  includes  the  maintenance  of  jetties 
and  sand  fences  at  Fort  Macon  and  Shackelford  points  and  the  main- 
tenance of  the  7-foot  channel  across  Bulkhead  Shoal  and  thenoe  to 
the  wharves  at  Beaufort.  The  object  of  the  jetties  and  sand  fences 
is  to  protect  the  land  on  the  opposite  sides  of  the  inlet,  thus  prevent- 
ing the  inlet  from  shifting  and  deteriorating.  The  river  and  harbor 
act  of  March  2, 1907,  authorized  a  sufficient  amount  of  the  appropria- 
tion made  therein  to  be  applied  to  repairing  existing  jetties  at  Fort 
Macon  Point  and  constructmg  additional  jetties  and  shore  protection. 

TliQ  amount  expended  on  present  project  for  maintenance  to  June 
ao,  1908,  was  $20,449.53. 

The  expenditures  of  the  year  were  for  the  part  removal  of  the  re- 
mains of  the  inner  or  western  spur  jetty  at  Fort  Macon  Point,  which 
was  flanked  in  December,  1906,  and  the  completion  of  four  other 
jetties  at  Fort  Macon  Point  with  stone  removed  from  the  old  jetty; 
the  repair  of  sand  fences  at  Fort  Macon  Point,  repair  of  plant  pi-e- 
liminary  to  resuming  work  of  maintenance,  and  making  a  survey  of 
the  harbor. 

Tt  is  proposed  to  expend  the  available  balance  and  the  appropria- 
tion recommended  in  redredging  channels  in  front  of  Beaufort  and 
across  Bulkhead  Shoal,  maintaining  said  fences  at  Fort  Macon  and 
Shackelford  points,  and  possibly  in  repairing  and  building  rock  jet- 
ties at  Fort  Macon  and  Shackelford  points. 

A  draft  of  4 J  feet  can  now  be  carried  across  Bulkhead  Shoal,  and  7 
feet  can  be  carried  from  there  to  the  wharves  at  Beaufort  at  mean 
low  water. 

The  tide  rises  2  feet  at  Beaufort  and  3  feet  at  the  inlet 

The  commerce  for  the  year  1907  amounted  to  49,261  tons,  valued  at 
approximately  $2,421,556.50. 

The  maintenance  of  this  channel  tends  to  prevent  the  rise  in  freight 
rates  by  allowing  the  larger  vessels  to  reach  the  wharves  at  Beaufort. 

References:  Annual  Reports,  1881,  page  1013;  1893,  page  1457; 
1896,  page  1115;  1899,  page  1498. 
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Jatr  !•  190T,  balance  unexiiended $21. 25G.  81 

June  dO,  1906,  amount  expended  during  fiscal  year  for  mnintennnce 
oC  improvement 7, 109.34 


Jnlj  1«  1906,  balance  uiexpended 14, 057. 47 

Jn^  1, 1906,  ontatanding  liabilities 1, 007. 38 


Jnlj  1,  1906,  balance  available 13, 050. 09 


Amoont  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1910,  fbr  maintenance  of  improvement  in  addition  to  the  balance 
nnezpended  July  1,  1908 6,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4«  1897,  and  of  Bection  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  M  8.) 

9.  Beaufort  Inlet,  North  Carolina. — ^When  improvcm(Mit  began  in 
September,  1905,  there  was  a  minimum  depth  on  the  bar  of  approxi- 
mmtely  12  feet  at  mean  low  water. 

The  original  project,  which  is  also  the  existing  project,  is  printed 
on  page  1416  of  the  Annual  Report  of  the  Chief  of  P^ngineers  for 
1901  and  was  adopted  by  Congress  in  1905.  It  conteniphites  a  chan- 
nel 800  feet  wide,  20  feet  deep  at  mean  low  water,  across  the  bar,  to  be 
obtained  by  dredging,  at  an  estimated  cost  of  $45,000. 

expended  on  existing  project  to  June  'SO,  VJOH: 

For  imiirovement $44,48-1.24 

Flew  maintenance 332.  U9 


Total 44, 790.  93 

The  work  to  date  has  consisted  of  the  necessary  surveys,  etc.,  and 
the  dredging  of  426,630  cubic  yards  of  material  from  the  bar  channel 
in  1906  and  1907.  The  result  of  this  work  was  an  incn^asc*  of  the 
minimum  depth  on  the  bar  from  10.8  feet  at  mean  low  water  when 
work  bmui'to  about  20  feet  on  June  30, 1907,  the  minimum  width  of 
the  90-root  channel  being  about  200  feet.  Tliis  channel  has  dete- 
riorated during  the  past  year,  due  to  lack  of  funds  for  maintenance, 
the  minimum  mean  low-water  depth  on  June  30, 1908,  being  only  16.5 
feet 

About  65  per  cent  of  the  project  is  completed. 

There  was  no  work  done  during  this  fiscal  year. 

It  18  proposed  to  apply  the  available  balance  and  the  appropriation 
recommended  to  the  work  of  maintenance. 

During  the  i»8t  year  shoaling  has  amounted  to  alwut  100.000  cubic 
yards,  the  cost  of  removal  of  ^vllich  will  be  about  $10,000. 

The  commerce  for  the  calendar  year  1907  amounted  to  ir>,8()9  tons, 
▼alued  at  (427  JS40. 

The  effect  of  this  improvement  will  be  to  lesson  freight  nites  by  af- 
fording water  transportation  for  products  which  have  hitherto  been 
depen&it .entirely  upon  railroads. 

This  work  is  designed  to  provide  a  deep-water  outlet  to  the  ocean 
for  the  inland  waterway,  Pamlico  Sounil  to  Heaufort  Inlet,  North 
Carolina. 

Beferences:  Annual  Beports,  1881,  page  1009;  1890,  page  1118; 
1896,  page  1108. 
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Jaly  1, 1907,  balance  unexpended ■.,,— — ■■  t6»61S.T8 

June  ao,  1908,  amount  ezp^ided  during  fiscal  year  tOft  malnteDaiiea 
of  improvem^it — .     ,,,,     .,.,  ,  812. 69 

July  1, 1908,  balance  unexpended •^-.— «. .......—......^    6^  206. 07 


Amount  tbat  can  be  profitably  expended  in  fiscal  year  eodlng  Jane  80^ 
1910,  for  maintenance  of  Improvement,  in  addition  to  tbe  balance 
unexpaided  July  1,  1908 : 16^000.00 

Submitted  in  compliance  with  requirements  of  sundry  ctftt'SCt  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1806. 

(See  Appendix  M  9.) 

10.  New  SweTj  North  OaroUfia^inehidinff  Mand  toolisnoayi  &#• 
tween  Beaufort  Harbor  and  New  lliver  and  bettoeen  New  River  and 
Swansboro. — ^The  act  of  March  2,  1907,  ocimbiTMd  tfaeae  three  im- 
provements under  this  new  heading. 

(a)  New  River. — ^Appropriations  amoimtin|;  to  $50,000  were  made 
for  the  river  in  1836,  ISST^  and  1838,  after  which  no  further  appro- 
priations were  made  until  1882,  when  $6^000  was  appropriated. 
Another  appropriation  of  $5,000  was  made  m  1884;  but  since  these 
amounts  were  considered  too  small  to  justify  undertaking  the  im- 
provements, no  work  was  done  until  1886,  when  still  another  appro- 
priation, of  $10,000,  was  made. 

When  improvement  began  in  1886,  the  governing  low-water  depth 
was  4  feet  n)r  a  distance  of  23  miles  to  Jacksonville,  and  the  channel 
included  two  circuitous  parts  around  Wrights  Island  and  Oedar  Bnsli 
Marsh. 

The  ori^nal  project  of  1886  was  to  dredge  a  cut  4  feet  deep  and 
100  feet  wide  through  Wrights  Island  and  a  second  cat  4  feet  deep 
and  150  feet  wide  through  Cedar  Bush  Marsh.  Both  were  com- 
pleted, but  the  Cedar  Bu£  Marsh  cut  deteriorated  at  the  nj^per  end 
and  was  abandoned,  and  the  project  of  June  18, 1894,  to  obtam  4  feet 
depth  around  Cedar  Bush  Mar^  by  dredging  and  an  experimental 
timber  training  wall  was  adopted  and  successfully  carried  oat.  Hie 
additional  woi^  required  is  for  maintenance. 

The  act  of  March  3,  1905,  authorized  the  balance  from  the  project 
of  1804:  to  be  expended  in  rebuilding  the  dike  hitherto  oon8tnid»d. 
This  was  done,  and  the  dike  is  now  permanent. 

Amount  expended  since  civil  war  on  previous  projects ,,,,,  |20^  442.86 

Amount  expended  on  present  project  of  1884  (as  amended  to  date) 
up  to  June  30,  1908 : 

For   improvement _-_«      A,  188. 80 

For  maintenance  (Including  rebnUding  dike) L.«.      8»  407. 81 

Total 88, 088. 86 

The  expenditures  during  the  year  were  for  office  expenses. 

It  is  proposed  to  apply  the  existing  balance  and  the  appropriation 
recommended  to  maintenance.  ^ 

The  project  depth  of  4  feet  has  twice  been  obtained  and  twice  lost 
through  lack  of  maintenance.  The  project  depth  now  exists,  aitfaopph 
the  channel  is  quite  narrow  near  the  head  of  the  marshes.  The  ticbl 
range  at  the  inlet  is  about  8^  feet  and  at  the  head  of  the  marsheB 
about  1  foot.  The  head  of  navigation  for  all  practical  pnxposos  is 
Tar  Landing,  8  miles  above  Jacksonville  and  26  miles  from  the  mouth 
of  the  river,  to  which  a  present  depth  of  4  feet  can  be  earned.   Hie 
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depth  on  the  bar  at  the  mouth  of  the  river  is  now  4  feet,  but  varies 
from  time  to  time. 

The  commerce  for  1907  amounted  to  24,803  tons,  valued  at  approx- 
imately $477:278.  It  consisted  principally  of  timber,  fish,  cotton,  cot- 
ton seed,  and  general  merchandise. 

In  its  present  condition  this  stream  probably  has  very  little  effect 
on  freight  rates  in  general,  but  it  affords  transportation  for  products 
which  would  otherwise  have  no  means  of  transportation  except  by 
wa^n.  If  the  bar  and  channel  were  sufficiently  improved  to  iustity 
a  Ime  of  steam  vessels  between  Wilmington  and  Jacksonville,  treight 
could  probably  be  carried  to  the  latter  point  much  more  cheaply  than 
at  present. 

References:  Annual  Reports,  1882,  page  1117;  1886,  page  992; 
1891,  page  1880;  1899,  page  1501,  and  1007,  page  277. 

July  1, 1907,  balance  unexpended $1, 998. 05 

June  90,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improTonent 34. 50 


jQlj  1, 1908,  balance  unexpended 1, 963. 55 


Amonnt  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910;  for  maintenance  of  improvement,  in  addition  to  the  bal- 
ance unexpended  July  1, 1908 («) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(6)  Waterway  between  New  River  and  Swanshoro^  N,  C. — ^This 
waterway  is  a  part  of  the  waterway  between  Beaufort  Harbor 
and  New  River  (see  pp.  1124r-1127,  Annual  Report  of  the  Chief  of 
Engineers  for  1889),  but  in  1890  two  separate  appropriations  were 
made — one  for  the  "  Inland  waterway  between  Beaufort  Harbor  and 
New  River''  and  the  other  for  the  "Waterway  between  New  River 
and  Swansboro,"  and  hence  separate  reports  are  made  for  the  two 
improvements,  although  one  emoraces  the  other. 

This  waterway  is  aoout  22  miles  long  and  originally  consisted  of 
tortaous  tidal  diannels  winding  through  the  marine  marsh,  which  ox- 
tends  from  SwandtK)ro  to  New  River,  between  the  mainland  on  the  one 
side  and  the  barrier  beach  or  "  banks  "  (which  separates  it  from  the 
ocean)  on  the  other.  In  the  vicinity  of  the  four  inlets  communicating 
with  the  ocean  the  width  of  the  waterway  was  several  hundred  foct 
and  its  depth  from  12  to  15  feet,  while  between  them  its  width  dimin- 
ished to  aDont  12  feet  in  places  and  its  depth  to  6  inches  at  ordinary 
low  water. 

The  original  and  existing  project,  adopted  in  1889,  is  to  enlarnre  the 
waterwayTqr  dredging  to  a  minimum  width  of  40  foct  and  minimum 
depth  of  3  to  4  feet  at  mean  high  water,  at  an  estimated  total  cost  of 
$48,000. 

Until  June  18,  1906,  no  work  except  a  survey  made  in  April  and 
Hay,  1901,  had  ever  been  done  on  this  waterway,  for  tlio  reascm  that 
an  act  of  the  (general  assembly  of  North  Cai'olina,  ratified  February 
18|  1880,  had  moorporated  the  Wrightsville  and  Onslow  Navigation 
Company  with  the  exclusive  right  to  navigate  said  waterway,  as  set 
forth  in  House  Executive  Document  No.  2G,  Fifty-second  Cfongrcss, 

*  8m  coQBOlidated  money  statement  on  page  208. 
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first  session  (p.  1147  of  the  Annual  Eeport  of  the  Chief  of  Engineers 
for  1892). 

On  February  6,  1905,  however,  a  paper  was  obtained  from  the  two 
survivors  of  the  four  parties  named  in  the  charter  of  said  Wrightsville 
and  Onslow  Navigation  Company,  in  which  paper  it  was  declared 
that  the  privileges  and  franchises  granted  in  said  charter  had  never 
been  exercised  and  that  said  privileges  and  franchises  had  ^  to  all 
intents  and  purposes  been  surrendered  and  abandoned.^ 

xVll  obstacles  in  the  way  of  Government  improvement  having  been 
tlius  removed,  work  was  begun  as  soon  as  plant  for  the  purpose  could 
be  spared  from  other  more  pressing  work. 

Amount  expended  on  existing  project  up  to  June  30,  1908 : 

For  improvement $17, 172. 86 

For  maintenance 500. 00 

Total 17, 672. 86 

The  expenditures  for  the  year  were  $12,672.86,  of  which  amount 
$12,172.86  was  for  improvement,  by  dredging,  at  the  "Opening," 
"  Standback,"  and  Sand  shoal,  extending  the  3.5  feet  mean  hi^h- 
water  depth  westward  to  New  Eiver ;  and  the  remaining  $500  was  for 
maintenance  of  dredged  cuts  at  "Standback"  and  Sand  shoals, 
dredged  during  fiscal  years  1906-7. 

At  present  the  project  depth  exists  through  the  entire  waterway, 
and  the  project  width  exists  from  the  eastern  end  of  Sand  shoal, 
10  miles  from  Swansboro,  to  New  Eiver;  but  there  are  several  places 
between  Swansboro  and  Sand  shoal  where  the  project  width  does  not 
exist.    About  75  per  cent  of  the  project  is  completed. 

It  is  proposed  to  apply  the  available  balance  and  the  additional 
a]:)propriation  recommended  to  the  maintenance  of  the  present 
dred<2:ecl  cuts  and  in  obtaining  the  project  width  between  Swani^oro 
and  Sand  shoal. 

The  rise  and  fall  of  the  tide  varies  from  2.2  to  4  feet  in  the  neigh- 
borhood of  the  inlets  to  about  1  foot  at  the  points  most  distant  from 
the  inlets. 

Tlie  commerce  of  1907  amounted  to  5,644  tons,  at  an  approximate 
value  of  $290,887.  It  consisted  principally  of  cotton,  fish,  ousters, 
clams,  and  fertilizers.  This  can  not  be  taken  as  an  indication  of 
the  amount  of  commerce  that  will  utilize  the  waterway  now  that  the 
proposed  improvement  has  been  made,  for  the  di£Sculty  and  delay 
mcident  to  navigation  were  formerly  so  great  that  commeroe  naturally 
sought  other  routes. 

The  improvement  of  this  waterway  will  probably  have  no  direct 
effect  upon  f rei;2:ht  rates,  but  it  will  afford  means  of  transportation 
for  lar^e  quantities  of  timber,  lumber,  and  miscellaneous  products 
that  now  have  no  outlet  except  by  wagon  or  by  the  smidl^  draft 
boats. 

Keferenccs:  For  description  of  this  waterway  see  Annual  Beports 
for  1892,  page  1146,  and  1893,  pages  1399  and  1400. 
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Jnlyl,  1907,  balance  unexpended $12,000.00 

June  30,  1008,  amount  of  rents  and  refundments  received  during 
fiscal  year 875. 00 


Jung  SO,  1908,  amount  expended  during  fiscal  year : 

For  works  of  improvement $12,172.86 

For  maintenance  of  improvement 500. 00 


12, 875. 00 
12,  672. 86 


July  1. 1908»  balance  unexpended 202. 14 

July  1, 1908,  outstanding  liabilities 54. 03 


July  1,  1908,  balance  available 147. 21 

Amount  (estimated)  required  for  completion  of  existing  project 26,000.00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  improvement  and  for  maintenance,  in  addition 
to  tlie  balance  unexpended  July  1,  1908 («) 

Submitted  in  compliance  with  requirements  of  sundry  civil  not  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  l.Sl)9. 

(cj  Waterway  between  Beofufort  Harbor  and  New  River  {i,  e., 
portion  between  BeaufoH  and  Swansboi^o). — Distance  from  Beaufort 
to  Swansboro,  80  miles,  with  access  at  Swansboro  to  the  Atlantic 
Ocean  through  Bogue  Inlet. 

When  improvement  began  in  1886,  the  governing  low-water  depth 
was  18  inches  to  Swansboro. 

The  original  project  is  that  of  1885,  to  provide  a  channel  100  feet 
wide  and  3  feet  deep  at  ordinary  low  water  between  Beaufort  Harbor 
and  Swansboro,  estimated  to  cost  $6,000.  This  estimate  was  in- 
creased in  1887  to  $50,000  and  again  increased  in  1892  to  $71,040. 

No  project  was  adopted  originally  for  the  part  beyond  Swansboro, 
but  in  1889  a  separate  project  for  a  channel  40  feet  wide  by  3  or  4 
feet  deep  over  this  portion  of  the  waterway  was  adopted,  the  esti- 
mated cost  being  $43,000.  The  act  of  1890  made  a  sepai-ate  appro- 
priation of  $5,000  for  this  portion  of  the  route,  designating  it  as  the 
"Waterway  between  New  Kiver  and  Swansboro."  (See  pp.  1376- 
1878,  Annual  Eeport  of  the  Chief  of  Engineers  for  1891.) 

The  project  is  about  86  per  cent  completed. 

The  amount  expended  on  present  project  to  June  30,  1908,  for 
improvement,  is  $51,832.36. 

fio  work  was  done  during  the  fiscal  year,  the  expenditures  being 
for  part  purchase  of  plant  and  collecting  commercial  statistics. 

At  the  close  of  the  fiscal  year  VM)1  the  project  depth  of  8  feet  pre- 
Tftiled  throughout  the  entire  length  of  30  miles  between  Beaufort 
Harbor  and  Swansboro,  the  dredged  channel  Iveing  100  feet  wide 


(project  width)  through  one  shoal  980  feet  long,  60  feet  wide  through 
81Z  shoals  aggregating  24,69( 
another  shoal  874  feet  long. 


loals  aggregating  24,696  feet  in  length,  and  40  feet  wide  through 


It  18  reported  that  no  shoaling  of  any  consequence  has  taken  place 
in  the  past  year,  and  hence  the  above  conditions  may  be  taken  as  the 
eonditums  prevailing  June  30,  1908. 

The  tide  at  Beaufort  Inlet  at  the  eastern  end  of  this  water^vTly  and 
mt  Bogue  Inlet  (the  western  end  of  the  portion  improved  under 
appropriations  for  waterway  between  Beaufort  Harbor  and  New 

*  fiee  CQQBolidated  mon^  statement  on  page  298, 
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Eiver)  has  a  ran^  of  about  3^  feet.  Where  the  tides  meet  in  Bogae 
Sound  the  range  is  only  about  1  foot. 

The  commerce  during  the  calendar  year  1907  amounted  to  29,174 
tons,  valued  at  $1,156,164.  The  commerce  consisted  chiefly  of  lumber, 
shingles,  etc.,  fish,  oysters  and  clams,  rosin  and  turpentine,  miscella- 
neous farm  products,  fertilizers,  and  general  merchandise. 

It  is  proposed  to  use  the  balance  of  funds  remaining  unexpended 
and  the  appropriation  recommended  in  maintenance  and  in  increas- 
ing the  width  of  the  dredged  cuts  to  the  project  width  of  100  feet 

Eeferences:  Annual  Report,  1885,  page  1133;  1891,  page  1378; 
1892,  page  1141;  1893,  page  1397;  1894,  page  1084;  1896,  page  1117; 
1897,  page  1398. 

July  1,  1907,  balance  unexpended $5,017.64 

Juue  30,  1908,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 850. 00 


July  1,  1908,  balance  unexpended 4,167.64 

Amount  (estimated)  required  for  completion  of  existing  project 16,040.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1010,  for  works  of  improvement  and  for  maintenance,  in  addi- 
tion to  the  balance  unexpended  July  1,  1908 (•) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  189d. 

CONSOLIDATED. 

July  1,  1907,  balance  unexpended $19,015.69 

June  30,  1908,  amount  of  rent  and  refundments  received  during  fiscal 

year . 875. 00 


19, 890. 69 

June  30,  1908,  amount  expended  during  fiscal  year: 

For  works  of  improvenieut $12, 172.  86 

For  maintenance  of  improvement 1,384.50 

18,557.86 


July  1,  1908,  balance  unexpended 6,883.33 

July  1,  1008,  outstanding  liabilities 54.93 


July  1,  1908,  balance  available 6»27a40 

Amount  (estimated)  required  for  completion  of  existing  project- 42,040.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement  and  for  maintenance.  In  addi- 
tion to  the  balance  unexpended  July  1,  1908 80,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  M  10.) 

11.  Northeast  and  Black  rivers^  and  Cape  Fear  River  above  WU- 
mington^  N.  C. — (a)  Northeast  River. — Distance  from  mouth  to  Ban- 
nerman's  bridge,  48  miles;  to  Hallsville,  88  miles;  to  Komegay's 
bridge,  the  head  of  navigation,  103  miles. 

The  original  condition  when  improvement  began  was  a  channel 
badly  obstructed  by  logs,  snags,  and  overhanging  trees.  The  river 
was  navigable  to  Bannerman's  bridge,  with  governing  low-water 
depth  of  6  feet 

•  See  consolidated  money  statement  on  this  paga 
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The  original  project  of  1889  is  still  in  force  and  includes  the  clear- 
ing of  the  natural  channel  for  small  steamers  to  Hallsville  and  for 
pole  boats  to  Eomegay's  bridge  at  an  estimated  cost  of  $30,000. 
Additional  work  proposed  is  for  maintenance  only.  Work  on  tiie 
project  is  60  per  cent  completed. 

Amonnt  expended  on  present  project  up  to  June  30,  1008 : 

For  Improvement $10. 687. 96 

For  maintenance 10, 031 .  76 


Total 20, 719. 71 

There  was  no  work  done  during  the  year. 

As  the  result  of  the  expenditures  to  date  the  channel  has  been  kept 
cleared,  except  when  funds  were  too  low  and  wlien  it  has  been  im- 
practicable on  account  of  low  water  or  for  other  causes  for  the  plant 
to  work.  Six  feet  of  water  can  be  carried  to  Bannerman's  bridge  and 
8  feet  to  Croom's  bridge  during  all  stages  of  the  water. 

From  Croom's  bridge  to  Kornegay's  bridge,  the  head  of  navigation, 
the  river  is  so  shallow  that  navigation  is  practicable  only  when  the 
water  is  up.  This  is  liable  to  occur  at  any  time,  but  during  the  sum- 
mer low  stages  usually  prevail. 

There  is  a  tidal  range  of  about  2  feet  at  the  mouth  of  this  stream, 
which  decreases  to  noting  at  or  a  short  distance  above  Bannerinan's 
bridge.    The  upper  portion  is  subject  to  fresliets  of  from  8  to  12  feet. 

The  channel  is  at  present  badly  obstructed  by  snags,  etc.,  above 
the  sixty-eighth  milepost  and  is  partially  obstructed  below  that  point. 

The  commerce  for  1907  amounted  to  100,r)0-l:  tons,  estimated  at 
approximately  $1,605,565.  It  consisted  principally  of  (iinlM»r,  naval 
stores,  fertilizers,  general  merchandise,  cotton,  and  miscellaneous 
farm  products. 

The  conmierce  is  handled  on  a  few  boats  that  make  some  attempt 
at  regular  trips  and  on  a  large  number  of  rafts,  flats,  etc.  Hence  it 
is  impossible  to  estimate  the  commerce  with  much  accuracy. 

Beferences:  Annual  Reports,  1885,  page  1123;  1890,  page  1181; 
1895,  page  1889;  1896,  page  1122,  and  1907,  page  282. 

A  present  draft  of  6  feet  can  be  carried  48  miles  to  Banncrman's 
bridge,  and  8  feet  to  Croom's  bridge,  8  miles  above,  at  lowest  stages; 
from  Croom's  bridge,  47  miles  to  Kornegay's  bridge,  the  stream  is 
navigable  only  for  small  boats  and  rafts  for  about  eight  months  dur- 
ing uie  year. 

The  minimum  low-water  depth  to  Bannerman's  bridge  is  0  feet ;  to 
Croom's  bridge,  8  feet ;  to  Hallsville,  0.5  foot ;  to  Kornegay's  bridge 
(the  head  of  navigation),  0.1  foot. 

With  the  available  balance  it  is  proposed  to  maintain  the  natural 
channel  to  Hallsville. 

The  additional  appropriation  recommended  is  for  maintenance. 

Jnly  1,  1907,  tMdance  unexpended $:i,02.3.e2 

July  1«  1908,  balance  unexpended :j,  02:1.02 

Amount  tbat  can  be  profitably  expended  in  flscnl  y<'Mr  <MuHn^  Juno 
80^  1910^  for  maintenance  of  improvement  in  addition  to  the 
balance  unexpended  July  1,  1908 («) 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4»  1887,  and  of  section  7  of  the  river  and  harbor  act  of  lSi)9. 


*  flee  conaolidated  mon^  statement  on  page  302. 
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(6)  Black  River. — ^The  original  condition  when  improvement 
began  was  a  natural  channel  cleared  fairly  to  Point  Caswell  and 
roughly  to  Lisbon,  with  governing  low-water  depths  of  4  feet  to 
Point  Caswell,  2.5  feet  to  Haws  Narrows,  and  1.5  feet  to  Lisbon. 

The  original  project  of  1885  included  clearing  the  natural  channel 
and  banks  to  Lisbon  and  the  cutting  off  of  a  few  sharp  points  at 
bends.  It  was  amended  in  May,  1893,  by  omitting  that  part  of  the 
river  above  Clear  Run,  and,  as  amended,  was  completed  September 
20,  1895. 

The  existing  project  of  1894  is  to  maintain  the  natural  channel  to 
Clear  liun,  at  an  estimated  cost  of  $2,000  per  annum. 

Amount  expended  to  June  30,  1908: 

On   previous  project  mentioned  above $12,358.40 

On  present  project,  for  maintenance 9,206.17 

Total 21, 664. 57 

There  was  no  work  done  during  the  year. 

The  result  obtained  bv  the  expenditures  to  date  has  been  a  cleared 
channel  whenever  funds  were  available,  permitting  navigation  to 
Point  Caswell,  24  miles  above  the  mouth,  at  aU  stages,  and  to  Clear 
Run,  66  miles  above  the  mouth,  at  stages  of  1.5  feet  or  higher  above 
low  water,  the  governing  low-water  depths  at  present  bein^  5  feet  to 
Point  Caswell,  2.5  feet  to  Haws  Narrows,  32  miles  above  ttie  mouth, 
and  1.5  feet  to  Clear  Run.  There  is  no  steamboat  navigation  above 
Clear  Run.  Lisbon,  74  miles  from  the  mouth,  is  the  head  of  naviga- 
tion. The  low-water  stages  prevail  usually  from  May  to  August, 
inclusive;  during  the  rest  of  the  year  the  stage  is  about  5  to  8  feet 
hio^her,  but  the  periods  of  high  and  low  water  are  by  no  means  the 
same  every  year.  No  further  work,  excepting  maintenance,  is  now 
proposed. 

A  number  of  obstructions  are  reported. 

It  is  proposed  to  expend  the  available  balance  for  maintenance  of 
the  natural  cliannel  up  as  far  as  Clear  Run,  and  the  appropriation 
recommended  is  for  further  maintenance  as  required. 

The  commerce  during  1907  amounted  to  47,205  tons;  estimated 
value,  $1,0'2(5,'294.  It  consisted  principally  of  timber,  general  mer- 
chandise, naval  stores,  fertilizers,  cotton,  and  other  larm  products. 
The  commerce  is  handled  on  a  few  boats,  which  make  some  attempt 
at  re<j:ularity,  and  on  a  large  number  of  rafts,  flats,  etc.,  whose  trips 
are  alto^^ther  irregular.  Hence  it  is  impossible  to  get  the  commercial 
statistics  with  even  fair  accuracy. 

References:  For  history,  see  Annual  Report  for  1896.  page  1125 
For  report  on  examination,  see  Annual  Report  for  190t,  page  281. 

July  1,  11K)7,  balance  unexpended $3,178.77 

July  1,  1908,  balance  unexpended 3,178.77 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement  in  addition  to  the  balance 
unexpended  July  1,  1908 (•) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

{c)  Cape  Fear  River  above  Wilmington^  N.  C. — ^The  original  con- 
dition when  work  began  was  a  channel  badly  obstructed  above  Kellys 

•  See  consoUdated  money  statement  on  page  802. 
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Cove  by  logs,  snags,  etc.,  and  with  governing  low-water  depths  of  4 
feet  to  "Kellys  Cove  and  1  foot  to  Fayetteville. 

The  original  project  of  January  26,  1881,  was  to  clear  the  river  to 
Fayetteville  ana  obtain  a  continuous  channel  by  jettying  and  dredg- 
inff^estimated  in  July,  1893,  to  cost  $275,000  for  a  channel  4  feet  deep 
to  JSlizabcthtown,  and  3  feet  deep  to  Fayetteville.  It  is  about  30  per 
c(»nt  completed. 

The  existing  project,  adopted  by  act  of  June  13,  1902,  is  to  obtain, 
by  canalizing,  a  low-water  depth  of  8  feet  to  Fayetteville,  at  an  esti- 
nuited  cost  of  $1,360,000. 

In  consequence  of  this  new  project  the  former  project  has  been 
abandoned,  excepting  for  the  maintenance  of  the  natural  channel, 
pending  the  construction  of  locks  and  dams. 

Amount  expended  on  project  of  1881  to  June  30,  IOCS: 

For  improvement $134, 430. 1X5 

For  maintenance 16,  srM.  si 

Total 151,  292. 77 

Amount  expended  on  project  of  1902  to  June  30,  IOCS : 

For  improvement 14, 473.  89 

Total 105.  700.  06 

There  was  no  work  done  during  the  year.  The  monoy  expended 
was  for  inspection^  part  purchase  of  office  supplies,  and  for  expenses 
incurred  in  collecting  commercial  statistics. 

The  additional  appropriation  asked  for  will  be  devoted  to  continu- 
ing the  work  of  maintenance  by  open-channel  work. 

At  present  the  low- water  depths  are  8  feet  to  Kings  Bhiff,  38  miles 
ah:>vc  Wilmington;  2^  feet  to  Eliza l)etli( own,  73  miles  above  Wil- 
mington, and  2  feet  to  Faj-etteville,  115  miles  above  Wilmington. 
Fayetteville  is  the  head  of  navigation.  Low- water  stages  prevail 
from  two  to  four  months  during  each  summer,  and  freshets,  which 
raise  the  water  level  from  15  to  50  feet  at  Fayetteville  (the  eirects 
lower  down  being  less  marked) ,  usually  occur  as  often  as  once  a  month 
during  the  rest  of  the  year.  They  do  not  occur  with  any  regularity, 
however. 

The  commerce  for  1007  was  estimated  at  139,059  tons,  estimated  to 
be  worth  $4,040,217. 

Locks  and  dams. — The  act  of  June  13,  1902,  appropriated  $50,000 
for  the  purchase  of  sites  for  locks  and  dams.  A  cai(»ful  survey,  con- 
suming more  than  eleven  months'  time,  was  made  for  the  purpose  of 
locating  the  sites.  This  survey  has  been  completed,  the  sites  tenta- 
tively located,  a  number  of  borings  made  at  each  site,  the  locations 
approved,  and  prices  obtained  on  all  the  lands  ncu'cssary^. 

Afafltracts  of  the  titles  have  been  made  and  turned  over  to  the  United 
States  district  attorney  for  examination.  The  titles  to  the  land  needed 
at  lower  site  have  been  approved,  and  the  Innd  purchased. 

Owing  to  the  fact  that  Congress  has  direct<»(l  a  reexamination  of 
this  river,  with  a  view  to  a  possible  modification  of  the  proje(^t.  the 

eurchase  of  the  other  land  has  been  delayed,  as  its  purchase  nuiy  not 
B  required. 

No  estimate  is  submitted  for  further  work  on  the  existin^r  project 
for  locks  and  dams,  pending  action   by  Congress  on  tlic  modified 

Slan  for  this  improvement  contained  in  House  DocunuMit  No.  800. 
ixtieth  Congress,  first  session,  which  is  based  on  the  reexamination 
anthwized  by  the  river  and  harbor  act  of  March  2,  1907. 
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The  expenditures  to  June  30,  1908,  on  said  project  for  surveys, 
other  preliminaries,  and  purchasing  land  at  lower  site,  amounted  to 
$14,473.89. 

The  expenditures  for  the  year  were  for  inspection  and  office 
expenses. 

References:  Annual  Reports  for  1872,  page  742;  1881,  page  1018; 
1901,  page  1559,  and  1904,  page  1493. 

July  1,  1907,  balance  unexpended $7,520.89 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 

of  improvement 149. 33 

July  1,  1908,  balance  unexpended 7, 371. 56 

Amount  that  can  be  profitably  expended  in  fiscal  year  ^ding  June 
30,  1910,  for  maintenance  of  Improvement,  in  addition  to  the  bal- 
ance unexpended  July  1,  1908 («) 

Sul)nutted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 

CONSOLIDATED. 

July  1,  1907,  balance  unexpended ^$18,723.28 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 149.  38 


July  1,  1908,  balance  unexpended 13,573.95 


!  A  mount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30.  1910,  for  maintenance  of  improvement,  in  addition  to  the  bal- 
.nico  unexpended  July  1,  1908 12,000.00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

CAPE   FEAR    BIVEB   ABOVE    WILMINGTON,    N.    C,    LOCKS    AND    DAMS. 

July  1,  1007,  balance  unexpended $35,899.17 

June  30,  1008,  amount  expended  during  fiscal  year  for  works  of 

improvement 873. 06 


July  1,  1908,  balance  unexpended 35,  526.11 

Amount  (estimated)  required  for  completion  of  existing  project 1,800,000.00 

(See  Appendix  M  11.) 

12,  Cape  Fear  River ^  North  Carolina^  at  and  below  Wilmington, — 
The  condition  of  the  river  prior  to  the  opening  of  New  Inlet  (which 
socMiis  to  have  occurred  during  an  equinoctial  storm  in  1761)  is  rather 
uncertain,  but  old  maps  indicate  tliat  there  was  a  low-water  depth  of 
14  feet  across  the  bar  at  the  mouth,  the  least  depth  between  Wil- 
niin<j:ton  and  the  mouth  being  7.5  feet.  There  is  also  some  uncer- 
tainty as  to  the  conditions  in  1829,  when  the  improvement  was  first 
undertaken  by  the  United  States,  but  the  most  reliable  information  is 
that  there  was  then  about  7  to  7.5  feet  at  low  water  in  the  river,  about 
9  feet  in  Baldhead  channel,  9  feet  in  the  Rip  channel,  and  10  feet  at 
New  Inlet.  Work  on  the  bar  was  first  begun  in  1853,  at  which  time 
the  bar  deptlis  at  low  water  were  7.5  feet  in  Baldhead  channel,  7 
feet  in  Kip  channel,  and  8  feet  at  New  Inlet,  the  governing  low-water 
depths  in  the  river  having  been  increased  to  9  feet. 

The  original  project  of  1827  was  to  deepen  by  jetties  the  channel 
through  the  shoals  in  the  8  miles  next  below  Wilmington.  This 
project  resulted  in  a  gain  of  2  feet  available  depth.  The  project  of 
1853  was  to  straighten  and  deepen  the  bar  channel  by  dredging,  jetty- 

<»  See  consolidated  money  statement  on  this  page. 

^  Erroneously  stated  as  $13,723.58  in  printed  report  for  1907. 
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inff,  diverting  flow  from  the  New  Inlet,  and  closing  breaches  in 
Zekes  Island.    This  project  was  incomplete  when  the  civil  war  began. 

After  the  civil  war  the  first  project  was  that  of  1870,  to  deepen  the 
bar  channel  by  closing  breaches  between  Smiths  and  Zekes  islands, 
with  the  ultimate  closure  of  New  Inlet  in  view.  The  project  of  1873 
included  that  of  1870,  and  in  addition  the  dredging  of  the  bar  chan- 
nel and  closing  of  New  Inlet.  The  project  of  1874  was  to  obtain  by 
dredging  a  channel  100  feet  wide  ana  12  feet  deep  at  low  water  up  to 
Wilmington.  The  project  of  1881  was  to  obtain  oy  dredging  a  chan- 
nel 270  feet  wide  and  16  feet  deep  at  low  water  up  to  Wiunington. 
These  projects  had  been  practically  completed  in  1889. 

The  project  adopted  September  19, 1890  (see  Annual  Report  of  the 
Chief  of  Engineers  for  1889,  p.  1132),  is  to  obtain  a  mean  low-water 
depth  of  20  feet  and  a  width  of  270  feet  from  Wilmington  to  the 
ocean,  at  an  estimated  cost  of  $1,800,000.  This  project  was  modified 
by  act  of  June  13,  1902,  to  authorize  the  construction  of  mooring 
dolphins  at  Wilmington  at  a  cost  of  $30,000,  and  to  provide  for  tiie 
removal  of  obstructions  at  mouth  of  Brunswick  Biver,  at  an  esti- 
mated cost  of  $1,000.  The  project  was  modified  by  the  river  and 
harbor  act  of  March  2, 1907,  which  provides  for  continuing  improve- 
ment in  accordance  with  report  submitted  in  House  Document  No. 
545,  Fifty-ninth  Congress,  first  session,  for  completion  of  the  20-foot 
project  to  the  projected  width,  by  dredging  ana  the  excavation  of  a 
mooring  basin  in  lieu  of  constructing  mooring  dolphins  at  Wilming- 
ton, involving  a  reduction  in  the  estimate  of  cost  to  $1,392,750,  in- 
cluding romoval  of  obstructions  at  mouth  of  Brunswick  River.  The 
act  also  authorized  improvement  to  such  depth  in  excess  of  20  feet  as 
appropriations  for  the  work  may  permit,  aue  regard  being  given  to 
the  difference  in  tidal  oscillation  at  the  upper  and  lower  portions  of 
the  improvement,  and  authorizes  so  much  as  may  be  necessarv  of  the 
funds  available  to  be  applied  to  repairing  the  New  Inlet  andf  Swash 
Defense  dams.  The  cost  of  these  repairs  is  estimated  at  $165,000. 
Annual  maintenance  is  estimated  to  cost  $65,000. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  the  sum 
of  $165,000  for  improvement,  and  authorized  an  additional  expendi- 
ture of  $250,000,  of  which  $100,000  is  yet  to  be  appropriated. 

No  contracts  for  improvement  have  yet  been  made. 

EXPENDITURES. 

Prior  to  dvU  war  (including  balance  transferred) $3«3.  22s.  02 

Since  dvil  war  on  prior  projects 2, 102, 271. 93 

On  existing  project  to  June  30,  1908: 

For  Improvement $1, 227,  a32.  OS 

For  maintenance 387, 729. 45 

1, 615,  662. 43 

Total 4, 081, 16:^.  28 

On  September  17, 1906,  a  storm  of  extreme  violence  very  materially 
injured  Swash  Defense  and  New  Inlet  dams  throughout  their  entire 
length  and  wholly  destroyed  Swash  Defense  dam  in  several  places. 

The  total  results  obtained  on  the  project  up  to  the  end  of  the  fiscal 
year  may  be  summarized  as  follows: 

At  the  ocean  bar  a  20-foot  mean  low-water  channel  exists  from  deep 
water  outside  to  deep  water  inside,  the  width  being  300  feot. 

From  the  ocean  bar  to  Keg  Island,  20  miles  above,  there  is  a  20- foot 
mean  low-water  channel,  with  a  least  width  of  259  feet,  and  in  addi- 
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tion  the  channel  at  old  Brunswick  Cove  shoal  has  been  dug  to  a  depth 
of  22  feet  for  a  width  of  74  feet,  and  a  channel  of  the  same  width  and 
depth  has  been  dug  through  a  portion  of  Lilliput  shoal. 

From  Keg  Island  to  Wilmington,  30  miles  from  the  ocean,  there  is 
a  20- foot  mean  low-water  channel  with  a  minimum  width  of  259  feet, 
and  a  22  to  24  foot  mean  low- water  channel,  with  a  least  width  of  148 
feet. 

The  average  rise  of  the  tides  is  4J  feet  at  the  ocean  bar,  8^  feet  at 
Keg  Island,  and  2J  feet  at  Wilmington. 

The  distance  from  the  ocean  bar  to  Wilmington  is  80  miles,  and 
the  river  is  navigable  115  miles  farther  up  to  Fayetteville,  the  head 
of  navigation. 

The  additional  work  proposed  with  funds  on  hand  and  the  addi- 
tional sum  requested  is  toward  the  prosecution  of  the  existing  project 
and  maintenance  during  the  progress  of  the  improvement. 

The  commerce  of  the  year  1907  amounted  to  870,556  tons,  valued  at 
$50,890,793. 

The  commerce  consisted  principally  of  cotton,  cotton-seed  meal, 
naval  stores,  manufactured  lumber,  shingles,  fertilizers,  fertilizer 
material,  coal,  gum  logs,  cross  ties,  and  general  merchandise. 

The  increase  from  220,000  tons  in  1869  is  due  to  the  improvement 
of  the  river. 

As  a  result  of  the  improvement,  vessels  coming  to  Wilmington  are 
much  larger  than  formerly,  the  average  tonnage  in  1886  bemg  421, 
wliile  in  1907  the  average  was  1,166.  This  increase  in  tonnage  has 
caused  a  corresponding  decrease  in  freight  rates  on  shipments  by 
Avnter. 

References:  For  special  descriptions,  see  Annual  Keports  of  the 
Chief  of  Engineers  for  1873,  page  44;  1887,  page  1047;  1895,  page 
1335;  1896,  page  1131;  1901,  page  1552,  and  1907,  page  287. 

July  1,  1907.  balance  unexpended $374, 800. 72 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908 150, 000.00 

Amount  received  from  sales,  etc.,  during  year 682.03 


525, 578. 80 

June  80,  1908,  amount  expended  during  fiscal  year: 

For  works  of  improvement $195, 607. 60 

For  maintenance  of  improvement 50, 000. 00 

245,607.50 


July  1,  1908,  balance  unexpended 280, 071. 30 

July  1,  1908,  outstanding  liabilities 40,054.44 


July  1,  1908,  balance  available 240, 016. 86 

July  1, 1908,  amount  covered  by  uncompleted  contracts 25, 685. 91 

Amount  (estimated)  required  for  completion  of  existing  project * 250, 000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement  and  for  maintenance,  in  ad- 
dition to  the  balance  unexpended  July  1,  1908 ^600,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
(See  Appendix  M  12.) 

«  This  represents  only  the  amount  yet  to  be  appropriated  under  the  project 
nd(»pted  by  the  river  and  harbor  act  of  March  2,  1907,  for  completion  of  the  20- 
foot  channel  and  securing  such  additional  depth  as  funds  permit. 

^  Of  this  amount,  $100,000  is  for  continuing-contract  work  anthoriced  t^  tbm 
river  and  harbor  act  of  March  2,  1907. 
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IS.  Shallotte  RiveVy  North  Carolina. — Before  improvement  was 
beguii  the  channel  depth  on  the  ocean  bar  was  about  .3  feet  at  low 
water  and  7i  feet  at  high  water.  From  the  bar  to  a  point  2^  miles 
above  there  is  a  5-foot  low-water  channel ;  the  next  1 J  miles  was  badly 
obstructed  by  mud  flats  and  oyster  rocks,  over  which  there  was  about 
1  foot  depth  at  low  water.  From  this  point  to  the  town  of  Shallotte, 
8  miles  farther  up,  the  river  was  narrow  and  crooked  and  the  low- 
water  depth  varied  from  2  to  12  feet. 

Act  of  Congress  approved  March  2,  1907,  appropriated  $3,000  to 
be  expended  on  this  river.  This  appropriation  not  being  based  on 
any  previous  project,  the  project  suomittod  to  and  approved  by  the 
CSiief  of  Engineers  for  the  expenditure  of  the  funds  available  becomes 
the  project 

Tnis  project  is  to  dredge  a  channel  35  foot  wide  and  4  feet  deep  at 
low  water,  following  the  oest  water  along  the  western  shore,  between 
a  point  2\  miles  above  the  inlet  and  a  point  4  miles  above  the  inlet. 

Active  work  of  improvement  began  June  22,  1008. 

Amount  expended  on  existing  project  to  June  30,  1908,  for  im- 
provement was  $156.83. 

The  expenditures  during  the  year  wore  for  improvement. 

The  river  is  tidal,  there  being  a  rise  and  fall  of  tide  of  approxi- 
mately 3  feet  at  the  town  of  Shallotte,  which  is  the  head  of  schooner 
navi^tion. 

It  is  proposed  to  exiwnd  the  funds  available,  as  outlined  in  (he 
present  project. 

The  commerce  for  the  year  1907  amounted  to  9,180  tons,  valutid  at 
approximately  $516,872,  and  consisted  princii)ally  of  fertilizers,  gen- 
eral merchandise,  rosin,  timber,  etc. 

The  effect  of  the  proposed  improvement  on  freight  rate.s  is  not 
known,  l)ut  the  stream  affords  an  outlet  to  prorlucts,  which  have  no 
other  outlet  except  by  wagon. 

Reference:  See  Annual  Report  1890, page  1184, and  1907, pago  1252. 

July  1,  1907,  balance  unexpeiuled $2,  •.>,-»<).  80 

June  30,  IDOS,  amount  exiwmlofl  dnrtn^  flscnl  your  for  works  of  iin- 

provement 107.  G3 

July  1,  1008,  balance  unexpended 2,«i:j.l7 

July  1, 1908,  outstanding  liabilities __ 1,0S2.31 

July  1.  1908,  balance  available- _    l,70o.«6 

(See  Appendix  M  13.) 

H.  Removing  sunken  vesseh  or  craft  ohntructhiff  or  endanrfering 
namgation. — An  allotment  of  $100  was  made  from  this  appropriation 
on  December  26, 1907,  for  i-emoving  two  wivcks  opposite  (ho  w^^st^'in 
end  of  the  military  reservation  of  Lort  Caswell,  N.  ('.,  near  the  niouih 
of  the  ^pe  Fear  River,  North  Carolina. 

At  the  dose  of  the  fiscal  year  no  work  had  lx?en  <l()no. 

EXAMINATIONS  AND  SURVEYS  MADE  IN  rOMPLIANCE  WITH  RIVER  ANH  HAR- 
BOR ACT  APPRO\TED  MARCH  2,  1007. 

Reports  on  preliminary  examinations  and  surveys  rerjuired  by  the 
river  and  haroor  act  oi  March  2.  1007,  of  the  following  localitie.s 
within  diis  district  were  duly  submitted  by  the  distri<:t  oflicer.    They 
BTlOl— nvo  1906 20 
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were  reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors, 
pursuant  to  law,  and  were  transmitted  to  Congress,  and  printed  in 
documents  as  indicated: 

i.  PrelimirKiry  examination  of  White  Oak  River^  North  Garolina^ 
from  its  mouth  to  Maysville, — ^Report  dated  August  22,  1907,  is 
printed  in  House  Document  No.  401,  Sixtieth  Congress,  first  session. 
Tlie  locality  is  not  considered  worthy  of  improvement  by  the  General 
Government. 

2,  Prelim^inary  examination  with  plan  and  estimate  of  cost  of  im- 
prorcment  of  waterway  connecting  Swan  Quarter  Bay  with  Deep 
Bay^  North  Carolina^  with  a  view  to  obtaining  a  depth  of  6,  7,  and  8 
feet^  respectively, — Reports  dated  August  22  and  September  26,  1907, 
are  printed  in  House  Document  No.  445,  Sixtieth  Congress,  first 
session.  A  plan  for  improvement  at  an  estimated  cost  of  $14,575  is 
presented. 

3,  Examination  of  Cape  Fear  River  above  Wilmington^  N.  {7.,  vnth 
a  r'lew  to  modification  of  the  existing  project. — Report  dated  Febru- 
ary 14,  1008,  is  printed  in  House  Document  No.  890,  Sixtieth  Con- 
gress, first  session.  A  modified  plan  for  improvement  at  an  estimated 
cost  of  $615,000  is  presented. 

l^,  Preliminary  examination  and  survey  of  Shallowbag  {Manteo) 
Bay^  North  Carolina. — Reports  dated  August  21,  1907^  and  April  6, 
1908,  are  printed  in  House  Document  No.  906,  Sixtieth  Congi-ess, 
first  session.  A  plan  for  improvement  at  an  estimated  cost  of  $13,750 
is  presented. 

5,  Preliminary  examination  and  survey  of  South  River^  North 
Carolina,  from  its  mouth  to  Aurora, — Reports  dated  August  28,  1907, 
and  March  24, 1908,  are  printed  in  House  Document  No.  954,  Sixtieth 
CV)nf>:ress,  first  session.  A  plan  for  improvement  at  an  estimated  cost 
of  5^16,000  is  presented. 

f).  Preliminary  examination  of  Little  River ^  South  Carolina. — Re- 
port dated  August  29,  1907,  is  printed  in  House  Document  No.  530, 
Sixtieth  Congress,  first  session.  The  locality  is  not  considered  worthy 
of  improvement  by  the  (jeneral  Government. 

The  local  officer  was  also  charged  with  the  duty  of  making  other 
prelnninary  examinations  and  surveys  provided  for  in  the  river  and 
harbor  act  of  March  2,  1907,  as  follows,  and  reports  thereon  will  be 
duly  submitted  when  received: 

/.  Trent  River ^  from  Newbern  to  Trenton^  North  Carolina, 

,?.  Xeio  River,  from  it>i  mouth  to  Jaeksonville^  North  Carolina. 

J.  Beaufort  Ilarhor,  North  Carolina^  with  a  view  to  a  channel 
depth  of  23  feet  neross  the  bar, 

IMTIiOVKMEXT    OF    UIVKKS    AND    HARRORS    IN   THE    CHARLESTON, 
SOrXIT  CAROLINA,  DISTRICT. 

This  district  was  in  the  charge  of  Capt.  G.  P.  Howell,  Corps  of 
Enirineers,  to  July  24,  1907,  and  of  Capt.  E.  E.  Stuart,  Corps  of 
Enofineers,  since  that  date.  Division  engineer,  Lieut.  Col.  Dan  C. 
Kingman,  Corps  of  Engineers. 

J.  Waecamair  River,  North  Carolina  and  South  Carolina^  and 
Little  Pedee  River,  South  Carolina, —  (a)  Waecamaw  River. — In  1880 
this  stream  Avas  navigable  for  12-foot-draft  boats  at  all  stages  of 
water  from  Georgetown,  23  miles,  to  Bull  Creek,  and  at  high  water  4 
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miles  farther,  to  Bucks  lower  mills;  thenco  for  7-foot-draft  boats,  at 
high  water,  22  miles  farther,  to  Conway;  thence  it  possesvsed  an  ob- 
structed channel  for  3-foot-draft  boats,  at  ordinary  winter  water,  68 
miles,  to  Reeves  Ferry;  thence  an  obstructed  channel,  with  3  feet  at 
high  water,  for  30  miles,  to  Lake  Waccamaw. 

The  project  of  improvement,  adopted  in  1880,  provides  for  a  chan- 
nel 12  leet  deep  at  all  stages  of  water,  with  80  feet  bottom  width  from 
the  mouth  of  the  river  to  Conway,  thence  a  cleared  channel  to  Lake 
Waccamaw. 

The  original  estimated  cost  was  $20,370,  which  was  revised  in  1885 
and  increased  in  the  annual  report  of  that  year  to  the  present  figure, 
$138,400.  In  the  Annual  Report  of  the  Chief  of  Engineers  for  1886, 
page  170,  maintenance  is  estimated  at  $4,000  per  year  after  comple- 
tion of  improvement. 

The  total  expenditure  to  June  30, 1908,  was  $141,208.29.  The  river 
had  been  cleared  of  snag^  to  a  distance  of  128  miles  above  the  mouth, 
and  this  portion  of  the  river  had  been  frequently  resnaggcd  as  api^ro- 

S nations  permitted,  46,201  snags,  etc.,  having  been  removed  since 
une  30,  1884.  Some  work  had  been  done  toward  increasing  the 
original  depth  on  eight  shoals  below  Conway.  As  nearly  as  can  be 
determined  from  the  records,  about  $75,977.81  had  been  expended  in 
originally  snagging  the  lower  128  miles  of  the  river  and  in  construct- 
ing pile  and  plank  dikes  at  eight  shoals,  and  $35,435.11  in  main- 
tenance. 

Dredging  was  begun  in  1903,  to  obtain  a  6-foot  channel  below  Con- 
way and  to  straighten  the  river  by  cutting  through  the  worst  bends. 
The  expenditure  during  the  year  was  for  continuing  this  work  at 
Thoroughfare  Cut-off;  the  total  amount  of  material  removed  during 
the  year  was  21,066  cubic  yards,  and  the  aggregate  to  June  30,  1908, 
115JC9  cubic  yards. 

The  approved  project  is  about  84  per  cent  completed. 

The  available  depths  reported  as  now  existing  do  not  dilTor  greatly 
from  the  original  depths.  At  mean  low  water  about  12  feet  can  lie 
carried  to  Bucksville,  34  miles  above  the  mouth;  6  feet  to  Conway, 
60  miles;  about  2  feet  to  Wortham's  bridge,  97  miles.  At  high  water 
large  side-wheelers  can  go  to  Red  Bluff,  74  miles,  and  small  boats  to 
Reeves  Ferry,  117  miles.  The  usual  variation  in  water  level  is  about 
7.5  feet  at  Conway,  60  miles  alx>ve  the  mouth,  and  al)out  12  feet  at 
Star  Bluff,  84  miles  above  the  mouth. 

The  appropriation  recommended  will  Ikj  applie<l  (o  dredging  and 
snaggine  the  portions  of  the  river  as  yet  untouched. 

The  tidal  influence  at  low  water  extends  97  miles  above  the  mouth. 

Commcniat  atutiitfica. 
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The  vessels  engaged  in  traffic  on  this  river  are  steamers  and  tug- 
boats of  from  10  to  550  tons,  seagoing  schooners  of  from  300  to  500 
tons,  pole  boats,  rafts,  etc.  The  additional  work  proposed  is  neces- 
sary to  make  the  improvement  available. 

No  new  line  of  transportation  was  established  during  the  year. 

For  references  to  examinations  and  surveys  see  page  246,  Annual 
Keport  of  the  Chief  of  Engineers,  1904. 

It  has  been  found  impossible  to  obtain  information  concerning  the 
effect  of  the  improvement  on  freight  rates. 

July  1,  1007,  balance  uiiexi^emltHl $15,432.22 

Juiie  30,  1908,  amount  expendeil  during  fiscal  year  for  works  of  im- 
provement  12. 940.  51 


July  1,  190S.  balance  unexpended 2,491.  71 

July  1,  1008,  outstanding  liabiiities 401.98 


July  1,  1908,  balance  available 2,029.73 

Amount  (estimated)  required  for  completion  of  existing  project 28,800.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1010,  for  works  of  improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1,  lOOS («) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1807,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

{h)  Little  Pedee  River. — The  river  in  its  original  condition  was 
much  obstructed  by  snags  and  overhanging  trees  and  by  10  bridges 
Avithout  draws.  In  places  it  was  divided  into  several  branches,  !r. 
none  of  which  was  there  a  good  channel. 

Under  the  phm  of  imi)rovement  adopted  in  1888  it  is  proposeil  to 
snag  the  river  and  close  unnecessary  branches,  providing  for  steam- 
boat navigation  up  to  the  mouth  of  Lumber  River,  65  miles,  and  for 
pole-boat  navigation  48  miles  farther,  to  Little  Rock,  at  an  estimated 
cost  of  $:)0.000. 

The  total  expenditures  to  June  30,  1908,  were  $25,053.01.  The 
river  had  been  well  snagged  up  to  the  mouth  of  Lumber  River  and 
roughly  cleared  for  pole-boat  navigation  to  Little  Rock.  No  work 
had  been  done  toward  increasing  the  original  depths.  As  nearly  as 
could  be  determined  fi'om  the  records,  about  $19,549.99  had  Been 
expended  in  originally  snagging  the  river,  and  about  $5,508.02  in 
maintenance.    About  50  per  cent  of  the  project  has  been  completed. 

There  were  no  operations  during  the  year. 

The  aggregate  number  of  obstructions  removed  since  beginning  of 
the  improvement  in  1888  is  31,718. 

The  appropriation  recommended  will  be  applied  to  snagging  por- 
tions of  the  river  as  yet  untouched. 

The  available  depths  now  existing  do  not  probably  differ  greatly 
from  the  original  depths.  No  permanent  improvement  can  be  effecte<l 
toward  increasing  tne  maximum  draft  over  the  shoals  without  con- 
siderable dredging,  which  was  not  provided  for  in  the  original  proj- 
ect. The  usual  variation  in  water  level  at  Gilchrist  bridge,  about 
65.5  miles  above  the  mouth,  is  about  9.5  feet. 

«  See  consolidated  money  statement  on  page  309. 
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Vessels  ply  on  the  river  as  far  as  Gallivant's  bridge,  47  miles  above 
its  mouth:  the  river  is  probablv  navigable  at  its  mean  low-water 
stage  for  ooats  with  3-foot  draft  as  far  as  Gallivant's  bridge.  No 
new  line  of  transportation  was  established  during  the  year. 

The  balance  on  hand  will  be  spent  in  maintaining  the  channel. 

For  outline  map  of  river  see  page  1214,  Annual  Keport  of  the  Chief 
of  Engineers  for  1890.  For  preliminary  examination  and  survey  see 
page  1111,  Annual  Keport  of  the  Chief  of  Engineers  for  1887. 

It  has  been  found  impossible  to  obtain  information  as  to  the  effect 
of  the  improvement  on  freight  rates.  ■ 

July  1,  1007,  balance  unexi)eiided $1,G4G.99 

July  1,  1908,  balauce  unexpended ._-       1.<U«>.0J) 

Amount  (estimated)  reqnired  for  coniploti<Mi  of  oxistlnjr  i)rojtH-t 23,  :5<K).00 


'Amount  that  can  be  profitiibly  exi>endcHl  in  lisoal  year  ending  June  30, 
1010,  for  works  of  Iniprovenient  and  for  nmintoniiuce,  in  addition 
to  the  balance  unoxiwndod  July  1,  1JK)S 

Submitted  in  compliance  with  re<inirenients  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  hjirbi>r  net  of  1S99. 


(«) 
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July  1.  1907,  balance  unexiMMidcd $17,079.21 

June  30,  190S,  auiount  exiH'inlnl  durhij;  llwal  year  for  works  of 

inipnivement 12,  fMO.  51 

July  1,  1008,  balance  nnexiK»nded— 4, 13S.  70 

July  1,  1908,  outstanding  liabilities 4(il.9.S 


:),  «70.  72 


July  1,  1008,  balance  available 

Amount  (estimated)  re<piired  for  conu'Ictlon  of  existing  project r.ii,  luo.  00 


Amount  that  can  be  profltalily  exi>end«Hl  in  Hscal  year  ending  .June  3o, 
1010,  for  works  of  Improvement  and  fr>r  maintenan<'e.  In  addition 
to  the  balance  unexpended  July  1,  100S _ 

Submitted  In  compliance  with  nMpiirements  of  sundry  civil  act  of 
June  4, 1807,  and  of  section  7  of  the  river  and  harlmr  act  of  ls!)«». 

(See  Appendi.x  N  1.) 


2ri,  (XK).  (fo 


h  Ivivor 
few 


S.  Lynch  Rioer  and  Chirh  Creek,  Souf/i  Ctirt»rni(t.—  \A\\v 
i.s  a  tnbutarv  of  the  (iivat  Pedw  liiver,  into  which  it  llow*^  w 
miles  below  Smiths  Mills  at  a  point  alH)ut  <>ri  mih^s  nluive  the  mouth 
of  the  Great  Pedec  Kiver.  Shortly  alMJve  this  point  a  branch  of 
Lynch  River,  known  as  Clark  CnH?k,  leaves  it,  and.  flowiii«r  about 


*See  cunn^didated  money  statement  on  tliis  ]iMgc. 
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7  miles,  empties  into  the  Great  Pedee  Eiver  about  lOJ  miles  below  the 
mouth  of  Lynch  River.  The  mouth  of  Lynch  River  was  completely 
filled  with  drift  coming  in  from  the  Great  Pedee  River,  thus  forcing 
all  traffic  to  come  down  Clark  Creek.  Its  upper  end  was  also  chokea 
by  this  drift. 

The  project  of  improvement  adopted  in  1888  provided  for  roughlv 
clearing  a  channel  in  Clark  Creek,  to  afford  an  outlet  for  LyncK 
River.  The  estimated  cost  was  $7,500.  The  money  was  appropriated 
from  1888  to  1892,  inclusive,  and  was  expended  in  roughly  clearing  a 
channel  40  feet  wide  and  3  feet  deep.  As  no  further  appropriations 
were  made,  the  chaimel  filled  up  and  no  permanent  improvement  was 
effected. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $2,000 
for  improving  Lynch  River  and  Clark  Creek  by  tne  removal  of  logs 
and  snags.  The  adopted  project  provides  for  removing  obstructions, 
as  far  as  the  funds  will  permit,  to  permit  the  passage  oi  rafts  through 
the  lower  end  of  Clark  Creek  through  a  small  connecting  stream  be- 
tween Clark  Creek  and  Lynch  River,  known  as  Lawrence  Cut,  and 
through  Lynch  River. 

Operations  during  the  year  consisted  in  snagging  in  Clark  Creek 
and  Lawrence  Cut  and  clearing  about  8  miles  of  channel. 

Commcrrial  statistics. 


Year. 


1906 
1907 


TODB. 


Value. 


Outward  freights,  lofzs  . 
Outward  freiglits,  logs  . 


8,662 
1,600 


$13,000 
15.0CH) 


There  is  no  other  commerce  on  this  stream. 

There  is  no  navigation  save  by  rafts. 

For  map  of  Clark  Creek,  see  page  1204,  Annual  Report  of  the  Chief 
of  Engineers,  1890.  For  reports  of  examinations  of  Lynch  River,  see 
Annual  Reports  of  the  Chief  of  Engineers  for  1881,  page  1038 ;  1893, 
page  1532,  and  1900,  page  1877. 

July  1,  1907,  balance  unexpendod $1,855.42 

Juno  30,  1908,  amount  expended  durinp:  fiscal  yoar  for  works  of  Im- 
provement       1,  225. 07 

July  1,  1908,  balance  unexpended 629.75 

(See  Appendix  N2.) 

3,  Great  Pedee  River,  Soidh  Carolina, — The  river  in  its  original 
condition  was  dangerously  obstructed  by  logs  everywhere.  !uoats 
drawing  9  feet  of  water  were  able  to  reach  Smiths  Mills,  52  miles 
above  the  mouth.  Those  drawing  3i  feet  could  get  54  miles  farther 
up  at  low  water  to  Little  BluflF,  or  at  high  water  to  Clioraw,  167  miles 
from  the  mouth. 

The  project  of  improvement  adopted  in  1880  provides  for  a  thor- 
oughly cleared  9-foot  navigation  to  Smiths  Mills  and  a  3i-foot  navi- 
gation to  Cheraw  at  all  stages  of  water. 

The  original  project  contained  no  estimate  of  cost.  From  1880  to 
1880,  inclusive,  $47,000  was  appropriated.  In  the  Annual  Report  of 
the  Chief   of   Engineers  for  1886,  page  170,  it  was  estimated  that 


BIVER  AND  HARBOR  IMPROVEMENTS. 


311 


$70,000  in  addition  to  this  $47,000  would  complete  the  improvement, 
and  that  $5,000  a  year  would  be  required  for  maintenance. 

A  project  for  tiie  improvement  of  the  upper  river  (the  64  miles 
between  Cheraw  and  the  bridge  of  the  Wilmington,  Columbia  and 
Au^sta  Railroad)  was  adopted  in  1902.  (See  Annual  Report  of  the 
Chief  of  Engineers  for  1901,  p.  1G07.)  This  project  provides  for 
obtaining,  by  snagging  and  dredging,  a  cleared  channel,  with  a  least 
depth  of  Si  feet  at  mean  low  water,  at  a  cost  of  $118,300;  and  the 
work  was  {daced  in  the  continuing-contract  class.  This  total  amount 
has  been  appropriated. 

The  total  expenditures  to  June  30,  1908,  were  $222,912.GG.  Of  this 
amount  the  sum  of  28  cents  was  received  on  account  of  refundment 
of  overpayment.  The  river  had  been  well  cleared  of  snags  from  the 
mouth  to  the  Wilmington,  Columbia  and  Augusta  Railroad  bridge, 
103  miles,  and  less  thoroughly  snagged  between  the  bridge  and 
Qieraw,  44,733  sna^,  etc.,  havmg  been  removed  since  June  30,  1884. 

As  nearly  as  could  be  determined  by  the  records,  about  $78,919.13 
had  been  expended  in  originally  clearing  the  river  of  snags  and  in 
preliminary  examination  and  survey  made  in  1900,  and  about 
^9^19.69  in  maintenance. 

Tlie  expenditures  daring  the  year  wore  for  oi)eration  of  dredge  and 
snag  boats,  for  prosecuting  the  improvement,  and  for  maintenance  in 
the  removal  of  191,238  cubic  yards  of  dredged  material  and  3,815 
obstructions. 

About  88  per  cent  of  the  approved  project  for  the  upper  river  lias 
been  completed  up  to  June  30,  1908.  The  contemplated  deptli  (3^ 
feet)  has  been  attained  at  eleven  shoals  on  the  upper  portion  of  the 
river. 

The  appropriation  recommended  will  be  applied  to  redrodging  and 
snagging  for  maintenance  of  the  improvement. 

At  mean  low  water  8  feet  can  be  carried  to  Smiths  Mills,  52  miles 
above  the  mouth:  about  3  feet  to  the  Wilmington,  Columbia  and 
Auffusta  Railroad  oridge,  103  miles  above,  and  about  2  feet  to  Cheraw, 
the  nead  of  navi^tion,  167  miles  above. 

The  usual  variation  in  water  level  is  1G.4  feet  at  Smiths  Mills  and 
34.2  feet  at  Cheraw. 

Commercial  statistics. 


Year. 


U9S2 

im. 

uw. 

urn. 
vm. 
mr 


TOHM. 


62.344 
92.471 
94.061 
91,  (W.') 
10A.115 
229.  WVI 
111.177 
76. 2K) 
184,072 


Value. 


SI. 367.330 
1,401.0:U<  ; 
1.166.H74  ' 
1,1«9.(»70 

»u:i.4:i0 

],1H7.U14 
l,22H.8Hn 
l,6'.K2,7(i9 


Ynir. 


Tons. 


190»» 

154,727 

19(M 

lS>*.911i 

lOOJ 

190-; 

l-M'i  01 1 

isoi 

in-i  Titiii 

19»i.    

I4s,s«;i» 

17.S  2.10 

IV*)    

1*H'7 

22V».  hW 

Valuo. 


2, 811. ONI 
l,32H,97t» 

i,:i;ih.7r)'» 

I.THCIM 
l.f.I'*..'*.-.! 
1,7'>1,  J7:i 


The  vessels  engaged  in  traffic  on  tliis  river  are  .stosiiners  of  100  imis 
and  leas,  seagoing  schooners,  pole  boats,  rafts,  etc.  One  new  lim'  of 
transportation  was  established  durinfr  the  year. 

For  references  to  examinations  aiul  snrv«»ys,  sec  page  24I>.  Annual 
Keport  of  the  Chief  of  Engineers  for  11H)4. 
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It  has  been  found  impossible  to  obtain  information  as  to  the  eifect 
of  the  improvement  on  freight  rates. 

July  1,  1907,  balance  unexpended $70, 488. 00 

Amount  appropriated  by  sundry  civil  act  approved  May  27, 1908 11, 300.  00 

81,788.09 
June  30,  1908,  amount  expended  during  fiscal  year : 

For  works  of  improvement $32,153.98 

For  maintenance  of  improvement 7,246.49 

39.400.47 


July  1,  1908,  l)alance  unexpended 42,387.62 

July  1,  1908.  outstanding  liabilities 3,450.05 

July  1,  1908,  balance  available 38,937.57 


July  1,  1908,  amount  covered  by  uncompleted  contracts 4,100.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910.  for  maintenance  of  improvement,  in  addition  to  the  balance 
unoxpemled  July  1,  1908 10,000.00 

Suluiiitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 

(See  Appendix  N  3.) 

.^.  Wi7ii/ah  Bay^  South  Carolina. — This  large  bay  is  connected  with 
the  ocean  by  a  passage  between  the  shores  of  North  and  Soutli  islands 
2i  miles  long,  1  mile  wide  at  the  bay,  three-fourths  mile  wide  at  the 
gorge,  and  \\  miles  wide  at  the  ocean,  or  soiitlieasterly,  end  of  North 
Ish\iid.  Through  the  passage,  which  trends  north-northwest  and 
south-southeast,  there  was  a  bold  channel  36  feet  deep  at  the  bay,  re- 
taining a  dej^th  of  not  less  than  20  feet  until  about  3,000  feet  southerly 
from  the  end  of  North  Island  and  of  not  less  than  15  feet  to  a  point 
alumt  1  mile  south  of  the  island,  where  the  channel  divided  into  two. 
One  of  these  two  channels,  known  as  Main  channel,  continued  3 J 
miles  farther,  through  extensive  shoals,  to  the  18-foot  contour  in  the 
ocean.  This  channel  was  south -southeast  and  in  alignment  with  the 
main  channel  through  the  straits.  The  other,  known  as  Bottle  chan- 
nel, after  flowing  about  2,500  feet  southeasterly,  1,500  feet  easterly, 
and  about  3,000  feet  northeasterly,  reached  the  18-foot  contour  in  the 
ocean  at  a  distance  of  about  1^  miles  in  a  direction  from  the  point  of 
se|)aration  from  the  main  ship  channel  almost  at  right  angles  with 
the  direction  of  that  channel  and  of  the  channel  through  the  passage. 
At  mean  low  water  the  depth  on  the  crest  of  the  bar  was  variable  in 
both  channels  and  about  7  to  9  feet  in  Main  channel  and  6  to  8  feet  in 
Bottle  channel.     The  mean  range  of  tide  is  3i  feet. 

The  present  project,  adopted  in  ISSO,  provides  for  the  construction 
of  two  jetties,  springing,  respectively,  from  North  and  South  islands 
and  converging  toward  the  bar,  the  jetties  to  consist  of  mattress  foun- 
dation and  a  sui)erstructure  of  large  riprap  stone  raised  to  a  height 
of  G  feet  above  mean  low  water,  the  south  jetty  to  extend  due  east 
across  the  bar  and  the  north  jetty  to  converge  toward  it,  so  as  to  pro- 
duce the  necessary  contraction  on  the  bar.  llie  depth  to  be  secured 
is  15  feet  at  mean  low  water.  The  river  and  harbor  act  of  June  3, 
1800,  authorized  the  completion  of  the  work  under  continuing-oon- 
tract  system,  at  a  cost  not  exceeding  $1,990,250,  in  addition  to  the 
S20,00d  appropriated  by  the  act.  The  entire  amount  has  been  appro- 
priated by  sundry  civil  acts  since  that  date.     The  project  was  ex- 
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tended  by  the  river  andharlK)r  act  approved  June  13,  1902,  to  permit 
dredging  at  the  sli©al  places  in  Winyah  Bay,  lx»tween  the  entrance 
and  the  city  of  Georgetown,  S.  C./  over  whicl^  the  least  channel 
depths  might  at  any  time  be  less  than  at  the  entrance  to  the  bay,  pro- 
viaed  that  the  expenses  of  this  dredging,  added  to  that  of  improving 
the  entrance  to  the  bay,  should  not  exceed  the  total  amount  authorized 
under  the  continuing-contract  system. 

The  total  exi>enditures  to  June  30,  1908,  were  $2,442,912.55,  of 
which  $428,750  was  appropriated  prior  to  June  3,  1890.  Of  this 
amount  $6,252.36  was  derived  from  miscellaneous  sources,  such  as 
rent  of  dredge,  auction  sales,  etc.  For  maintenance  $09,410.41  has 
been  spent.  The  jetty  work,  which  since  June  3, 1890,  had  been  under 
a  continuing  contract,  had  been  completed.  The  north  jetty  extends 
a  distance  of  11,139  feet  from  the  shore  eud,  with  crest  from  4 J  to  6 
feet  above  mean  low  water,  except  the  outer  100  feet,  which  is  sub- 
merged. The  south  jetty  extends  a  distance  of  21,001  feet  from  the 
shore  end,  with  crest  at  heights  varying  from  10  feet  alK)ve  mean  low 
water  at  the  inner  end  to  nothing  al  the  outer  end.  The  stone  super- 
structure has  practically  no  top  width.  A  stone  mound.  50  feet  long, 
30  feet  wide,  and  12  feet  above  low  water  had  been  constructed 
to  mark  the  outer  end  of  the  south  jetty.  The  seagoing  suction 
dredge  IVinyah  Bay  has  been  built,  and  this  dredge  and  the  similar 
dredge  Charleston  have  removed  1,553,265  cubic  yards  of  material 
fi'oni  the  entrance  channel  and  1,007,393  cubic  yards  of  material  from 
the  eastern  channel  in  upper  Winyah  Bay  and  Sampit  River  shoal. 
Spur  dikes  have  been  built  to  protect  the  South  Island  be^ch.  A  mud 
dike  has  been  built  from  the  liigh  land  on  South  Island  to  the  high 
lanrd  near  the  Santee  River  to  prevent  the  tides  from  cutting  around 
the  shore  end  of  the  south  jetty,  and  the  stonework  of  the  jetty  has 
been  extended  about  2,600  feet  by  a  work  of  sheet  piling  covered  with 
mud  to  connect  with  this  dike. 

About  95  ix;r  cent  of  the  approved  project  has  been  completed  up 
to  June  30,  1908.  A  slight  shoaling  has  occurred  during  the  year  in 
a  portion  of  the  channel  where  tlic  d(»pth  is  slightly  less  than  15 
feet;  this  shoal  place  will  l)e  removed  early  in  coming  fiscal  year. 
The  mean  range  of  tide  is  3^  feet. 

The  appropriation  recommended  will  be  applied  to  dredging  for 
maintenance  of  the  improvement. 

Commercial  stnthtU^n, 


Year.  Tims.    .     Value.     ,  Vi'mf.  Toii««. 

I        "i  ~" 

1»91 !  2f.l,870  I  l«.071,C0<>  I'.HMJ 15».«:W 

IKW JTl.Wti  I VMM Jir.'W* 

IN!B I  JiW.WO  1 1'.'02 ".ST,  171 

iflM UHB.ftril i'n« •.u\\:*r2 

lH9e 171.059  j    f..2JH.J«>  IWl :w.J.77» 

Mm I  Mu.:t74  I   R.MH.a'iO  .  v.m :;tH{.'.M»; 

IW) i:2r>.003 !    r>,:iN7.8H<)  i«iofi :;'.r2.77n 

1H99 ,  lW,ftb7  i    6.337,^63  VM ■.•^•2,\ilb 


Valiio. 


Mri7.0O« 
it.;{ii».«y<2 

l(M«il.s7'j 
10.  i:5y.75i 
y,  43J,  ;»7:. 


The  vessels  using  the  (Mitrance  chaiint'l  an*  st4*jiiiH*r>  of  \.<ii)  tons 
and  less  and  sailing  vessels  of  various  kinds.  Tin*  fn'ight  nnriod  is 
principally  lumber,  naval  stores,  and  gt'iioral  iner<'li}iiiili<<'.  There 
are  three  lines  of  steamships  plying  between  Georgetown  and  north- 
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ern  ports.  The  water  rate  on  lumber,  the  chief  export,  had  decreased 
from  $5.50  per  thousand  feet  B.  M.  in  1892  to  $4ri2i  in  1905,  but  it 
has  since  advanced  lo  $G. 

For  references  to  examinations  and  surveys  see  page  250,  Annual 
Report  of  the  Chief  of  Engineers  for  1904. 

July  1,  1907,  balance  unexpended $119,344.70 

Kecoived,  account  sales  and  overpayment 4.62 


119,  349.  38 

June  30,  1908,  amount  expended  during  fiscal  year : 

For  works  of  improvement $41,732.15 

For  maintenace  of  improvement 29,277.42 

71,  009.  57 


July  1,  1908,  balance  unexpended 48,339.81 

July  n,  1908,  outstanding  liabilities 6.950.83 


July  1,  1908,  balance  available 41.388.98 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1910,  for  maintenance  of  improvement,  in  addition  to  the  bal- 
ance unexpended  July  1,  1908 16,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
Juno  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  4.) 

5.  Mingo  Creek^  South  Carolina.— To  June  30,  1897,  $17,000  had 
been  expended  on  improvement  to  provide  steamboat  navigation  up 
to  AA'ilhams  Landing  and  pole-boat  navigation  at  high  water  up  to 
the  head  of  navigation  by  snagging  and  clearing  the  banks. 

Deterioration  having  occurred,  the  sum  of  $300  was  allotted  from 
the  emergency  ajJi)ropriation  provided  by  the  river  and  harbor  act 
of  March  2,  1907,  of  which  $257.75  has  been  expended  during  the 
fiscal  year  1908,  for  removing  the  worst  obstructions  to  navigation. 

Amount  allotted  March  18,  3908,  from  emergency  appropriation  act  of 

March  2,  1907 $300.00 

June  30,  3 90S,  amount  expended  during  fiscal  year  for  maintenance  of 

improvomont 257. 75 


July  1,  1908,  balance  unexpended 42.25 

(See  Appendix  N  5.) 

6.  Santee,  ^Vateree^  and  Congaree  rivers^  and  Esther  mile-Minim 
Creek  Canal^  South  Carolina, —  (a)  Santee  River  and  Esther vilU- 
Mhiin  Creek  Canal. — This  river  in  its  original  condition  was  consid- 
erably obstructed  at  all  stages  of  water  by  sunken  logs  and  snags. 
Its  bar  entrance  was  narrow,  crooked,  and  shifting,  with  only  about 
4  feet  of  water  at  low  tide,  and  so  situated  as  to  be  difficult  and  expen- 
sive to  improve. 

The  original  project,  adopted  in  1880,  contemplated  providing  an 
outlet  for  the  river  into  Winyah  Bay  by  constructing  a  canal  from 
the  river  through  Mosquito  Creek  into  the  bay.  On  this  project 
there  was  expended  $99,750. 

The  present  project,  adopted  in  1889,  contemplates  providing  a 
more  satisfactory  outlet  into  the  l)av  by  cutting  a  canal  70  feet  wide 
and  G  feet  deep  at  mean  low  water  from  the  Estherville  plantation  to 
Minim  Creek  and  for  snagging  the  entire  river.  The  estimated  cost 
is  $850,000,  not  including  the  amount  expended  under  the  original 
project. 
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The  total  expenditures  imdor  the  pivsent  project  to  June  30,  1008, 
were  $226,900.38,  of  which  alx^ut  $42,314.04  was  for  maintenance  ; 
of  this,  $32.50  was  derived  from  sales  at  auction,  etc.  All  the  ex- 
penditure during  the  year  was  for  maintenance,  and  consisted  of  the 
removal  of  73.312  cubic  j^ards  of  material  and  211  stumps  and  logs 
from  the  canal,  widening  and  deepening  same.  The  fii*st  cut  of  the 
canal  had  been  made  entirely  through,  and  this  had  been  widened 
through  a  portion  of  its  length.  From  the  Santee  Kiver  proper  1,809 
obstructions  had  l)een  removed. 

The  approved  project  is  about  84  per  cent  completed. 

Except  at  the  Winyah  Bav  end,  where  on  account  of  the  softness 
of  the  banks  the  width  has  Ixhmi  n^luced  lo  40  fcn^t.  the  canal  is  50 
feet  wide  and  6  feet  deep.  The  mean  rise  of  tide  at  the  canal  is  al)out 
3i  feet.  The  least  available  depth  in  Santee  Iliver  is  alx)ut  4  feet  at 
low  water.  The  usual  variation  in  water  level  at  the  Atlantic  Coast 
Line  bridge,  about  54^  miles  above  the  mouth,  is  about  19  feet,  and 
at  its  junction  with  the  Wateree  and  Congaree  rivers,  143  miles  above 
the  mouth,  about  20  feet.    The  river  is  navigable  its  entire  length. 

During  the  year  the  construction  of  a  suction  dredge  was  begun,  for 
which  the  appropriation  for  this  stream  bears  a  part  of  the  cost.  For 
this  there  was  an  expenditure  of  $1,077.70.  For  repairs  to  snag  boat 
$1,211.02  was  expended,  and  for  repair  to  sawmill  plant  at  Smith- 
ville,  superintendence,  etc.,  the  sum  of  $(),.')!>4.47  was  expended. 

The  appropriation  recommended  will  lx»  applied  to  widening  the 
Estherviile-Minim  Creek  Canal,  and  to  removing  bars  and  obstruc- 
tions from  Santee  Biver. 

The  additional  work  proposed  is  necressary  to  uiake  the  improve- 
ments available  and  for  extending  the  lH»nefits. 


Com mrroial  sta t istU-R. 


Year. 


Toiisi. 


18K. 
IMS. 


]00,2iS6 
110.623 
1:24.182 
115,428 
117.G90 
IM.  i:» 
i:m.-jo(; 

112. 2UA 
l.M,327 


VHlllf. 


'743,000 
770.800 
679.  COO 
375,000 
221. 8U0 
2(M,600 
159,  MO 
203.800 
679,100 


Vtar. 


I 


19(H). 

1901  . 
19(.--' 
19c:; . 
191)1  . 
19< :. . 
191  itl. 
19U7. 


Toiif. 


179.090 
2l>4,375 
2ir>,GO0 
220. 9U0 
241»,^00 
32y.  ;«iO 
427,300 
474,760 


Value. 


12,622.200 
1,80*.«.000 
1,882.500 
1.840,000 
1,662,500 
1,485,000 
1,830,000 
1,735,000 


The  vessels  using  the  river  and  canal  are  steamers  of  from  10  to  r)00 
tons,  small  sailing  craft,  pole  l><»ats,  rafts,  etc. 

For  references  to  examination  and  surveys  antl  olher  information 
concerning  the  work  s(m»  pag<'  -J."):?,  Annual  Ke|)j)rt  of  the  Clii«»f  of 
Engineers,  1904. 

It  has  been  found  impossil»l(»  to  t>btaiii  informal  ion  as  lo  the  rtlVct 
of  the  improvement  on  freight  rates. 

July  1.  1007.  balance  nii(>x|MMi(i(Ml __       —  __    .     .__    .$:iri,  s^i.fJA 

Juue  30,  3908,  amount  oximmuIciI  dnrlii;;  tisr.il  ymr: 

For  works  of  Jnipnivi-nmit _.    ..    JfrJ,  ■UM).4J 

For  maintenance  of  luiproMMin'iif .    ._.  . .  _.  .'{.  :iri'j.  lo 


July  1,  1008,  balance  unex|>oiHl«>(l 
July  1,  lOOS,  outstanding  liiibilirit* 

July  1,  1906,  balance  availiiMr 


i.niiT.oi 


vxm\^\ 
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July  1,  1908,  amount  covered  by  uncompleted  contracts $3,416.67 

Amount  (estimated)  required  for  completion  of  existing  project 109,000.00 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement  and  for  maintenance,  in 
audition  to  the  balance  unexpended  July  1,  1908 (") 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(b)  Wateree  River, — In  its  original  condition  this  stream  had  a 
low-wnter  depth  of  from  3  to  4  feet  from  its  mouth,  67  miles,  to 
Caindon.  The  lower  14  miles  was  completely  blocked  at  all  stages  of 
water  by  logs,  snags,  etc.,  and  at  moderate  stages  by  the  bridges  of 
the  South  Carolina  and  the  Wilmington,  Columbia  and  Augusta 
railroiKls,  then  without  draw  spans;  thence  to  Camden  navigation 
was  possible,  but  dangerous,  except  during  high  water.  Its  com- 
merce was  practically  nothing. 

Tlie  pres(»nt  project  of  improvement,  adopted  in  1881,  provides  for 
safe  and  unobstructed  4-f()ot  navigation  for  steamers  from  Camden 
to  the  mouth,  at  an  estimated  cost  of  $60,000. 

The  appropriation  of  September  19,  1890,  completed  the  estimate 
for  the  project,  but  appropriations  have  since  been  made  for  main- 
tenance.    The  work  is  one  of  snagging  only,  and  as  snags  are  contin- 


ually lodging,  it  is  not  susceptible  of  completion. .  Snagging  work 
should  be  done  annually  in  order  to  keep  the  channel  open. 
The  total  exi)enditure.s  to  June  30,  1908,  were  $101,457.02.    To  June 


30,  1900,  the  river  had  been  kept  fairly  clear  of  obstructions  from  the 
mouth  to  Camden.  Work  was  suspended  in  1899,  and  was  resumed 
in  ]May,  1007,  a  snag  boat  having  been  built  for  this  stream.  All  the 
expenditures  during  the  year  were  for  maintenance. 

Snno-^ing  was  done  during  the  year  and  a  total  of  2,426  obstruc- 
tions were  removed  at  a  cost  of  $5,724.23. 

Toward  the  construction  of  a  suction  dredge  an  expenditure  of 
$2,083.15  was  made,  and  for  the  construction  of  snag  boat  $245.18. 
For  superintendence,  repairs  to  plant  and  property,  etc.,  there  was 
expended  $3,432.10. 

The  appropriation  recommended  will  be  applied  to  snagging  for 
maintenance  of  the  improvement. 

The  additional  work  proposed  is  necessary  to  make  the  improve- 
ment available. 

So  far  as  known  the  available  de]^ths  now  existing  do  not  differ 
greatly  from  the  original  depths.  The  usual  variation  in  water  level 
is  about  17  feet  at  a  point  about  4  miles  above  the  mouth,  and  about 
28.5  feet  at  Camden,  07  miles  above  the  mouth. 

Com  mercia  I  statist  ics. 


Yenr. 

Tans. 

Value.,     jj                     Ytiir. 

Tonft. 

Value. 

1  jWl                        .      » » , . 

2,244 
lK.n7r> 

4a,  770 
109,  ITD 

961,210  !j  IHOO 

WA17  ! 

42.A7fi 

ll.OSO 

t5,«0ft 

22,000 

10.^00 

5e,-400 

tl5«,000 
60.000 

87,000 
S9.700 

41  OOQ 

IBM. 

80,(HO  '    ISlOl . 

Ifi^...      ,     ►    *,     .**.** 

inpTSi*  ]'  lyiVi  ....                         .,    . 

is»u .- 

94,S3I    1  l^HKJ ...   .  .,    . 

18^,. -. - - 

lS9fl„ 

127,iiiif>  .'  1901 ,..-.-, 

233,.Vift  j  lynr*.,.. 

1897  ..,...,.,.... 

2U-2,i(K)  l|  lyofl ......          ....... 

ai,(9oo 

&S4,OO0 

law 

1*S 

274,050      1S07.... 

272,200 

•  See  consolidated  money  statement  on  page  310. 
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Rafting  is  the  only  business  done  on  this  river.  Xo  new  line  of 
transportation  was  established  during  the  year. 

For  references  to  examinations  and  surveys  see  pa«re  2.")3,  Annual 
Report  of  the  Chief  of  Enpinet^rs,  15)04. 

It  has  been  found  impossible  to  obtain  information  as  to  the  effect 
of  the  improvement  on  freight  rates. 

July  1,  1907,  balance  uuexi)en(lo<l .$ri7,  .'-JT.  f>4 

June  90,  19(^,  amount  exi:)emlcHl  dnring  fls^nl  yoar  for  mnintt^nniict* 
of  Improvement 11, 4^4.  GG 


July  1,  1908,  balance  unexiwmlod 46. 042.  OS 

July  1,  1908,  outstanding  llabilitios 2,2iU).2.^) 


July  1,  1908,  balance  available 43,  773. 73 


July  1,  1908,  amount  covered  by  uncompleted  contracts 12,  (n2.  (X> 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending:  Juno  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  tlio  bnlanoe 
unexpended  July  1,  1908 («) 

Submitted  in  compliance  with  reiiuirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  tiie  river  and  liarbor  act  of  IsiK). 

{c)  Congaree  River. — In  1886  this  stream  in  its  original  condition 
had  a  low-water  depth  of  3  to  4  feet  from  its  mouth  to  the  railroad 
bridge  at  Columbia,  thence  1  foot  low-water  deptli  2  miles  farther 
to  its  head.  The  navigation  of  the  h)wer  41)  miles  was  blocked  at  all 
stages  of  water  by  the  South  Carolina  Kailroad  brid^^e  and  by  sunken 
logs,  snags,  and  overhanging  trees.  The  navigatioji  of  the  remaining 
2  iiiiles  was  prevented  by  swift  currents  and  numerous  rock  ledges 
and  Ijowlders.    Its  commerce  was  nothing. 

The  project  of  improvement  adopted  in  IsSG  propostvs  to  secure  a 
thoroughly  clearwl  4-foot  navigation  over  the  lower  4J)  miles  at  all 
stages  of  water  and  a  cleared  channel  through  the  rock  ledges  and 
bowlders  above  at  an  estimated  cost  of  $54,.')00.  Tliis  project  was 
modified  in  1809,  when  a  lock  and  dam  was  authorizetl  for  exteiuling 
steamboat  navigation  through  these  ledges  and  bowlders  in  the  river 
from  Gervais  Street  Hridgi*,  Columl)ia,  to  (iranby.  The  opni- 
channel  work  above  Granby  was  thus  eliminated.  Ai)propriatij»n> 
for  the  lock  and  dam  were  made,  amounting  to  $2r)0,000,  $2r»,(X)()  of 
which,  by  authority  of  Congress,  was  alloted  for  the  open-chaniHd 
work.  The  lock  and  dam  had  been  completed  with  the  $'22r).(X)0.  and 
considerable  work  done  in  clearing  the  channel  between  the  lock  and 
the  city  of  Columbia. 

The  river  and  harbor  act  of  March  2,  11)07,  contained  the  following 
proviso  in  appropriating  for  this  stream:  "And  the  limits  of  the 
improvement  of  the  Congaree  Kiver  shall  1m»  extended  to  inclu(h'  tliat 
part  of  the  said  river  included  in  the  project  from  Ciervais  Strwt 
bridge,  Cohimbia,  to  Granby.  South  Carolina."  ViKler  this  author- 
ity the  work  on  the  entire  length  of  the  river  will  Ik?  prosi»cutcd  under 
allotments  from  appropriations  for  imi)roving  Sante*!,  Wateree,  and 
Congaree  rivers,  and  the  Estherville-Minim  Creek  Canal,  South 
Carolina. 

In  1905  a  survey  of  the  river  betw4H»n  the  lock  and  dam  and  the 
moath  of  the  river,  made  to  determine  what  additional  work  wa.s 

*8ee  coDBolidated  money  stntoinont  on  \*\\[ii*  WVd. 
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ri'quired  to  form  a  4-foot  channel  at  all  stages  of  water,  showed  that 
in  addition  to  clearing  the  river  of  obstructions  by  snagging,  dredg- 
ing was  also  required,  and  that  the  estimated  cost  ot  the  project 
should  be  increased  accordingly.  To  obtain  and  maintain  this  chan- 
nel would  cost  $20,000  a  year  for  four  years,  after  which  a  yearly 
expenditure  of  $10,000  would  probably  suffice. 

The  total  expenditures  for  open-channel  work  to  June  30,  1908, 
were  $101,513.17,  of  which  50  cents  was  derived  from  refundment  of 
overpayment.  The  channel  had  been  thoroughly  snagged  from  the 
mouth  to  Granby,  2  miles  below  Columbia.  A  total  of  16,350  ob- 
structions had  been  removed  below  Granby.  Dredging  had  been 
carried  on  at  Barbours  Cut,  removing  10,859  cubic  yards  of  sand  and 
pebbles.  Work  had  been  in  progress  of  clearing  the  channel  above 
the  lock.  As  nearly  as  can  be  determined  from  the  records  about 
$34,282.35  has  been  applied  to  work  of  maintenance. 

Snagging  was  done  during  the  year  and  a  total  of  1,596  obstruc- 
tions were  removed  at  a  cost  of  $4,588.55. 

For  the  construction  of  a  suction  dredge  an  expenditure  of 
$3,812.31  was  made;  for  repairs  to  plant  and  property  $3,596.69,  and 
in  clearing  the  channel  above  the  lock  $24,821.86  was  expended. 
During  the  year  approximately  4,039  tons  of  rock  was  removed. 
This  rock  excavation  made  it  possible  for  steamers  to  land  at  the 
foot  of  Senate  street,  Columbia,  S.  C. 

The  appropriation  recommended  will  be  applied  to  work  of  im- 
l)rovement  in  removing  bars  and  obstructions  between  the  mouth 
and  Columbia. 

The  usual  variation  in  water  level  at  a  point  2  miles  above  the 
mouth  is  about  24.3  feet  and  at  Columbia  about  33.2  feet. 

Commercial  statistics. 


Year. 

1     Ton.x. 
1       2.401 

l>i'.M 

lSi»2   .    . 

.  .  ■        3,(>S6 

I  s(»;{ 

2  781 

IS'.M   .   . 

7,974 

1S*I5 

8  90:i 

lH9f>  ... 

.  .         1ft  :?07 

1S'»7 

■10  8.')7 

IS9S  .. 

81  HC2 

IK'JO 

SS  fitw; 

!                 1 

'alno. 

\W\  . 
11H)2  . 
I'.KW. 
191H  . 
PM).') 

Year. 

Tons. 

Value. 

sn.sjo 

r21,3fi3 
14.683 
58.075 

114.310 
43.035 
34,850 
85,522 
73.838 

1197.000 

70,000 

128.500 

271.400 

(52. 025 

71,12.') 

40, 7r>o 

4.-),  700 
17s  1H.K> 

93.900 
252  000 

110,100 

iy(kj . 

11KJ7  . 

821  100 

201,700  ' 

1,234,000 

191,700  1 

A  steamboat  line  between  Cuhnnbia  and  Goorgeto\vn,  S.  C,  has 
been  established.  Connection  is  made  at  Georgetown  with  steamers 
for  New  York,  Baltimore,  and  Charleston.  Boats  are  now  landing  at 
foot  of  Senate  street,  Columbia.  S.  C,  the  ])resent  head  of  navigation. 
A  reduction  of  from  22  to  30  per  cent  in  fivi<rht  rates  from  Columbia 
to  New  York  (difference  between  rail  and  water  transportation)  has 
been  effected  by  the  improvement. 

For  preliminary  examination  and  survey,  see  page  1140,  Annual 
Eeport  of  the  Chief  of  Engineers  for  1885.  ^For  outline  map  of  river, 
see  page  1194,  Annual  Report  of  the  Chief  Engineers  for  1889. 

For  project  for  construction  of  lock  and  dam,  see  page  1182,  Annual 
Report  of  the  Chief  of  Engineers  for  1896. 

Reference  to  report  on  examination  made  in  compliance  with  the 
river  and  harbor  act  of  March  2,  1907,  will  be  found  on  page  323  of 
this  report. 
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July  1,  1907,  balance  unexi>ended $03,745.24 

June  30,  1906,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $20,072.67 

For  maintenance  of  improvement 8, 185. 24 

37,257.91 


July  1,  1908,  balance  unexpended 20,487.33 

July  1,  1908,  outstanding  liabilities 2,070.73 


July  1,  1908,  balance  available .     24,416.60 


July  1,  190S,  amount  covered  by  uncompleted  contracts 8,883.^ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  Improvement  and  for  maintenance,  in  addition 

to  the  balance  unexpended  July  1,  1908 («) 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
.    June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


CONSOLIDATED. 


July  1,  1907.  balance  unexpended $l.^i«,  157.  52 

June  90,  3908,  amount  exi)ended  during  fiscal  year : 

For  works  of  improvement $41,473.  OU 

For  maintenance  of  Improvement 23,022.00 

64,495.09 


July  1,  1908,  balance  unexpended 93,662.43 

July  1,  1008,  outstanding  liabilities 5,866.99 


July  1,  1908,  balance  available 87,795.44 


July  1,  1908.  amount  covered  by  uncompleted  contracts 24,912.00 

Amount  (estimated)  required  for  completion  of  existing  project™    109,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1910,  for  works  of  improvement  and  for  maintenance,  in  ad- 
dition to  the  balance  unexpended  July  1,  lOOS 60, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1S99. 

(See  Appendix  N  6.) 

7,  Operating  and  care  of  lock  and  dayn  cicvorh  Cougnree  Rircr,  near 
Columhiaj  S.  G. — This  service  is  provided  for  by  tlio  poriiiaiient  iiidofi- 
nite  appropriation  for  ojxiratinp  and  care  of  canals  and  otlior  works 
of  navigation,  under  the  provisions  of  section  4  of  tlie  rivor  and 
harbor  act  of  July  5,  1884. 

The  operation  and  care  of  the  lock  and  dam  aci'oss  the  Con«^nreo 
River  have  l)een  provided  for  by  allotments  fi'onj  this  appropriation 
since  April  7,  190(».  Tlu»  exp(Miditures  durin<ij  the  fiscal  year  were 
$.V3a3.51 ;  the  total  expenditures  have  been  $lO,S();i.51. 

(See  Appendix  N  7.) 

S,  Inland  waterways  betv^een  (.•luirlcHfon  IInrhoi\  South  Carolina^ 
and  opposite  McClellanville. — Tliest*  waterways  consist  of  a  series  of 
creeks,  sounds,  rivers,  and  bays,  whicli  atford  a  I'ontc  sheltered  for  the 
most  part  from  the  sea  by  the  numerous  islands  whi<-h  fonn  the  outer 
coast  line.  The  route  is  tidal  throu<rhout.  the  i'nn;;^e  of  tide  varyin*; 
from  about  4.6  to  5.3  feet.  It  is  now  obstructed  by  a  number  of  shal- 
low reaches  and  narrow^  ciookerl  passa^^es,  partii'ularly  at  i)oiuts 
where  the  tides  meet.    The  passage  across  Hulls  Hay,  besides  boinjj 

•See  consolldiiteil  money  statement  on  tliis  pntje. 
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very  shallow,  is  much  exposed.  The  present  commerce  is  compara- 
tively small,  as  only  very  small  vessels  can  get  through  without  exces- 
sive delays. 

The  plan  of  improvement  adopted  in  1902  provides  for  a  channel 
between  Charleston  Harbor  and  opposite  McClellanville  4  feet  deep 
at  mean  low  water  and  60  feet  bottom  width,  at  an  estimated  cast  of 
$125,290.  The  project  was  modified  by  the  river  and  harbor  act  of 
March  2,  1907,  to  provide  for  a  branch  of  the  channel  to  Morrisons 
Landing  in  McClellanville.  The  new  channel  will  partly  follow  the 
present  channels  and  will  partly  lie  in  cuts  across  the  marsh  to  avoid 
crooked  and  dangerous  sections.  It  will  paas  to  the  northward  of 
Bulls  Bay.  A  revised  estimate  made  during  the  fiscal  year  1908,  based 
upon  work  already  done,  shows  that  to  complete  tne  improvement 
there  will  be  required  $66,000  in  addition  to  the  amount  originally 
estimated. 

The  total  expenditures  to  June  30,  1908,  were  $77,484.72.  A  con- 
tract was  let  in  1905,  under  which  there  was  removed  158,441  cubic 
yards;  a  second  contract  was  made  during  the  present  fiscal  year  for 
continuing  the  work,  and  under  this  there  has  l>een  removed  183,857 
cubic  yards,  making  a  total  of  342,298  cubic  yards,  which  is  about  46 
per  cent  of  the  apjproved  project. 

The  appropriation  recommended  will  be  applied  to  prosecution  of 
the  improvement  by  dredging  between  Grahams  Creek  and  Mc- 
Clellanville. 

The  improvement  can  have  no  effect  on  freight  rates  until  the 
project  shall  have  been  completed. 

For  references  to  reports  of  examinations  and  surveys,  see  page 
25(5,  Annual  Keport  of  the  Chief  of  Engineers  for  1904. 

Commercial  statistics. 


Year.  j     Tons.         Value.     |.  Year. 


1903. 
19(VJ  . 

1900. 


33.344  I      $i>79,6'2()  li  19W  . 

39,  (XVI  673.770  '   1907. 

58.421  608,701  : 

I  |l 


Tons. 


49,440 
86,280 


Value. 


•797.747 
921,675 


July  1,  1907,  balance  unexpeiKled $107,441.12 

Juno  30,  IOCS,  amount  oxi>en(locl  during  fiscal  year  for  works  of  Im- 
proveniont 59, 635.  84 


Julv  1,  190S,  balance  unoxpendcnl 47,  S05.28 

July  1,  1908,  outstanding  liabilities.    3,  592.  aS 


July  1,  1908,  balance  available 44,212.40 

July  1,  1908,  amount  covered  by  uncompleted  contracts 84, 591.  SS 

Ainount  (estimated)  required  for  completion  of  existing  project—      06,000.00 

Amount  that  can  be  profitably  exi>ended  In  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  11K)S 66,000.00 

Submitte<l  in  complianc(»  with  requirements  of  sundry  civil  act 
of  June  4.  1897. 

(See  Appendix  X  8.) 
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9.  CharleHtcn  Harhoi\  South  Carolina, — There  were  orio:inally 
four  channels  across  the  bar,  the  deepest  having  about  12  feet  (le])th 
at  low  water.  Commerce  was  then  using  the  Pumpkin  Hill  cliainiel, 
about  3  miles  south  of  the  present  jetty  channel.  Where  the  i)resiMit 
jetty  channel  is  situated  there  was  then  the  Swash  channel,  \\\i\\  a 
best  depth  of  lOJ  feet  of  water,  too  ci-ooked  for  safe  use.  The 
natural  channels  were  shifting  in  position  and  variable  in  de|)th. 

The  original  project,  adopted  in  18TS,  proviJ.ed  for  establishing 
and  maintaining,  by  means  of  two  jetties  aii<l  auxiliary  dredging,  a 
low-water  channel  of  not  liss  than  21  feet  <Ieptli  across  \lie  bar.  'fhe 
Swash  channel  was  selected  for  improvement.  The  estimated  cost 
was  $3,000,000. 

In  1888  it  iK'came  necessary  to  modify  the  height  of  tlu*  crest  line 
of  the  jetties  and  to  revise  the  estimate.  I'his  increase  in  the  esti- 
mate was  largely  due  to  the  fact  that  money  ha<l  been  appropriatt'd 
so  slowly  that  reasonable  contract  prices  could  not  be  obtained. 
Tlie  annual  appropriation  up  to  that  time  ha<l  been  only  51  per  cent 
of  the  original  estinude.  In  the  revised  ])roject  the  ji^tties  were 
increa.sed  in  height  and  length,  but  no  change  was  made  in  tlieir  posi- 
tion or  distance  apart.  The  revisiMl  estimates  were  i*^^.:)SO,^>()()  if 
the  jetties  were  brought  up  to  low- water  Icvcd  throughout,  and 
$5«334^')00  if  brought  up  3  feet  higher.  The  former  estimate  was 
ado)>ted  by  Congre&s  in  the  river  and  hai-bor  act  a[)proved  flulv  l*^, 
18S>2. 

The  pivsent  proje<'t,  adopted  by  the  river  and  hari)or  act  approved 
March  3,  1890,  provides  for  obtaining  a  channel  at  tlu»  entrance  to 
Charleston  Harnor  not  less  than  20  f(»et  deep  at  me;)n  low  water 
(mean  range  of  tide  about  5.2  feet)  and  tK)()  feet  wi<le,  by  constructing 
a  large  seagoing  suction  di'cdge,  at  a  cost  not  exceeding  $ir>0,(M)(), 
and  oi)erating  her,  together  with  the  existing  dredge  r/ifuhsfo)},  for 
three  veal's.  The  estimate<l  cost  of  consii'ucijng  tlic  new  dre<lg4»  and 
operating  it,  as  above,  was  $28r>.(')f)().  Of  this  amount  $17r>.()()0  had 
been  appropriated  prior  to  the  emictmcnt  of  the  rivei*  and  hni'bor  act 
of  June  13, 1JK)2,  which  nuule  available  an  additional  sum  of  S-J()s,(M)(), 
incraasing  to  $1383,000  the  amount  authorized  for  the  ])roject  for  tlie 
new  dretlge  and  its  operation.  The  entire  amount  authorized  has 
been  appropriated. 

The  total  expenditui-es  to  June  ?>0,  lOOs,  were  $k(Vl  1.010.:50,  includ- 
ing about  $2,500  expended  at  Sullivans  Inland  and  sio.ooo  at  Mount 
Pkasant;  of  this  sum  i?7.'S!i:».'j:>  was  <lcrivc(l  from  mi^c(*llancous 
sources,  such  as  rental  of  dre<lge,  auction  silcs.  et<*.  Of  this  amount, 
$4,172,500  had  been  expende<l  on  the  original  j)roject  and  on  mainte- 
nance. 

The  project  had  l)een  completed,  as  tlie  full  depth  of  'JtJ  fe<'t  at 
mean  low  water  had  been  obtained  and  the  full  wi<lth  of  (UM)  fci't, 
except  for  a  short  distance  near  the  iiuier  end  of  the  jcttie-^.  wh<'re 
the  width  was  ."ir^O  feet.     The  mean  tidal  vnn-n^  is  ."i/j  feet. 

The  oix»rations  during  the  year  were  for  maintenance. 

The  appropriation  reconnneiuled  will  be  apulied  to  <lredging  for 
maintenance  of  the  improviMuent. 

The  wreck  of  the  steamer  IItpiis(i1fniif\  owing  to  its  proximity  to  the 
present  lighted  range,  has  bccrime  a  menace  lo  nasigation,  and  its 
removal  in  the  near  future  is  conlem[)Iated 
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The  river  and  harbor  act  of  March  3, 1905,  authorizes  the  Secretary 
of  War,  in  his  discretion,  to  cause  the  new  dredges  employed  on  this 
work  to  be  utilized,  at  such  times  as  they  are  not  employed  in  dredg- 
ing on  the  outer  bar,  for  dredging  in  the  channels  between  said  outer 
bar  and  the  city  of  Charleston. 

For  references  to  examinations  and  surveys  and  to  projects  see 
page  257,  ^Vnnual  Report  of  the  Chief  of  Engineers  for  1904. 

COMMERCIAX  STATISTICS. 

[Furnished  by  the  collector  of  customs.] 

Foreign  commerce. 


Year* 

Value. 

Year. 

Vame. 

IR'iO 

!ill,^ 
i324,9S2 
Tii,  IB 

IVS,32Ji 
214J80 

Slfi,7i1,Wl 

lt"^{^^l,syf7 

11, 940 J 29 
il,fi<W.372 

ii,7sr^,>'ffi 

ID,Ki6,2sO 

1J*99                 *     .      *.     .- 

]74.r'^25 
J-Xi.'lSl 

174,^19 

11/170,910 
S,27i5,T57 
7,095,294 
fi  237  US 

1^^)                       ^^.,„.-p 

1900. ,.,.,.. 

]><yl...« 

1901. ..., 

1902 

l^'^                              -*..*. 

i^ioa.. i 

ls^\            ,,,, 

JW>4..- 1 

V.H)a 

6,  ion,  295 
3.337.  OaS 

6,036,  S60 

l>^*iS                                    .,*^.,.t 

l-9>  , _„ ^. 

l^iO , 

lgi|7                   _           , ^, 

ltK)7.,. 

IbiS       .,,*.,,, 

Commerce  through  Charleston  Harbor,  ocean  entrance. 


Year, 

Total  im- 

V&lueL 

IflOl     .......,., < ..„..„*„...,„...,....»,. 

imM2 

822,  W 
880.  MM) 
835.3(iO 

f29  i^i»5l5 

igO"J  .„ ..*...... **.,,*^.w. *.*.».., „„.,,,. *,........ ,-. 

34, 7-16.  ^9*7 

tlK(3  .....,,.» *,..,, ,.,„,,,... 

<7Hr'&9  4"i7 

imil              ,  .  ^.„^^ «  ,       .  „             „,...... ^. 

I9,991.S» 

&1  ^n«oio 

lytiTj    ..,.. , ,..„.,,..„„.„ „.,. 

IJHJfi             .    .„,.,»..-.„„. ,....,  .  .          .            ......  ..  ..... 

&6.9Ql,09fl 

1SH>7  „, „„,.,,,.. ,. 

Eegarding  effect  on  freight  rates  since  improvement  beffan  in  1878. 
the  only  change  that  seems  due  to  the  improvement  is  a  lowering  of 
about  12^  cents  per  ton  on  business  done  by  coastwise  sailing  vessels. 

The  additional  work  proposed  is  for  maintenance. 


July  1,  1907,  balance  unexpended- 
Received  account  of  sales 


June  30,  1908,  amount  expended  duiiuR  fiscal  year  for  maintenance 
of  improvoment 

July  1,  190S,  balance  unexpended 

July  1,  1908,  outstanding  liabilities 


$25, 688. 12 
337.93 

26, 026. 05 

8.713.18 

17. 312. 87 
308.36 


July  1,  1908,  balance  available 17, 004. 51 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
;>0,  1910,  for  maintenance  of  improvement,  in  addition  to  the 
balance  unexpended  July  1,  1908 25.000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  9.) 
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10.  Removing  Sf/nken  vessels  or  craft  ohsfntctinff  or  endangering 
navigation-. — An  allotment  of  $800  was  made  June  1,  1908,  for  the 

Eurpose  of  making  an  examination  of  the  wreck  of  the  steamer 
Jouaatonic^  near  the  entrance  to  Charleston  Harbor,  South  Carolina, 
with  a  view  to  its  removal.  An  agreement  w^as  made  for  the  services 
of  a  diving  party  in  connection  with  the  examination  of  the  wreck. 
but  no  work  had  been  done  and  no  expeditures  made  under  the 
allotment  at  the  close  of  the  fiscal  year. 

EXAMINATIONS  AND  SFRVEYS  ^fADE  IN  COMPLTAXrE  WITH  RH'ER  AND  HAR- 
BOR ACT  APrROVEl)  ^lARCH  2,  1907. 

Beports  on  preliminary  examinations  and  surveys  required  by  the 
river  and  harbor  act  of  March  2,  1907,  of  the  followmg  localities 
within  this  district  were  dulv  sul)mitted  by  the  district  oflii-er.  They 
were  reviewed  by  the  Board  of  Engineers  for  Kivers  and  Harbors, 

Sursiiant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
ocuments  as  indicated: 

1,  Preliminary  examination  and  survey  of  Shein  River,  South  Car- 
olina,— Eeports  dated  June  3  and  October  14,  1907,  respectively,  are 
printed  in  House  Document  No.  224,  Sixtieth  Congress,  first  session. 
The  locality  is  not  considered  worthy  of  improvement  by  the  General 
Government. 

2.  Preliminary  examination,  with  plan  and  estimate  of  cost  of  im- 
provement^ of  Shipyard  River  or  Creek,  Soifth  Carolina. — Reports 
dated  April  22  and  July  24, 1907,  are  printed  in  House  Document  No. 
452,  Sixtieth  Congress,  fii'st  session.  The  locality  is  not  considered 
worthy  of  improvement  by  the  United  States. 

S.  Preliminary  examination  of  North  Forl\  Edisto  River^  Sovth 
Carolina^  from  its  mouth  to  Orangehurg. — Report  dated  July  20, 
1907f  is  printed  in  House  Document  No.  515,  Sixtieth  Congress,  first 
session.  The  locality  is  not  considered  worthy  of  improvement  by  the 
General  Government. 

4.  Preliminary  examination  of  South  For1x\  Edisto  River,  Sof/th 
Carolina^  from  its  mouth  to  Scotts  bridge. — Report  dated  July  20, 
1907,  is  printed  in  House  Document  No.  510,  Sixtieth  Congress,  first 
session.  The  locality  is  not  considered  worthy  of  improvement  by  the 
General  Government  except  as  indicated  in  connection  with  other 
streams  in  the  vicinity,  by  snagging  when  suitable  plant  is  available. 

5.  Preliminary  cxaminaHon  of  Congaree  River,  South  Carolina, 
and  Broad  River  from  its  m^uth  to  Ninety-nine  Island  sJwals. — Re- 

Sort  dated  December  20, 1007,  is  pi-inted  in  House  Document  No.  G50, 
ixtieth  Congress,  fii'st  session.    I'he  locality  is  not  considered  worthy 
of  improvement  by  the  General  Government. 

ft  Preliminary  examination  of  Saluda  River,  Sm/th  CnrnVnin,  he- 
tjceen  Columbia  and  IIolloxo  Creek. — Report  dated  I)ecenilM»r  10, 
1907,  is  printed  in  House  Document  No.  O.")!,  Sixtieth  Coiiirress,  first 
session.  The  locality  is  not  considered  wortliv  of  improvement  by  the 
General  Government 

The  local  officer  was  also  charged  with  the  duty  of  mnking  a  ])rc- 
liminary  examination  and  survey  of  Great  PrdreRirrr,  Sovfh  Cnro- 
lina^  from  Georgetown  to  Vcdcp  StutiniK  provided  for  in  the  river 
and  harbor  act  of  March  2,  1007,  and  reports  thereon  will  bo  duly 
submitted. 
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IMPROVEMENT    OF    RIVERS    AND     HARBORS     IN    THE     SAVANNAH. 

GEORGIA.  DISTRICT. 

This  district  was  in  the  charge  of  Lieut.  Col.  Dan  C.  Kingman, 
Corps  of  En^inoors,  division  on^rineer,  southeast  division. 

1.  SarainHih  II(irhoi\  Georgia. — This  cover's  the  estuary  of  the 
Savannah  l\iver  from  about  *1  miles  above  the  city  of  Savannah  to 
the  ocean  bar,  about  2i2  miles  below  the  city.  In  1873  the  channel 
was  in  places  not  more  than  9  feet  deep  at  mean  low  water. 

Tlie  lirst  aj)propriation  for  the  improvement  of  this  harbor  was 
mado  in  ISlm;.  and  liad  reference  to  the  removal  of  natural  and  arti- 
ficial obsiructions,  but  the  lirst  comprehensive  plan  of  improvement 
is  dated  I'cliriiary  11,  1853.  Another,  for  the  removal  of  obstruc- 
tions, is  (hited  about  ISTl. 

A  hiter  phm  of  imj)rovement  is  dated  August  28,  1873,  and  was 
supi)lcincntcd  March  11),  18TD.  It  contemplated  the  establishment 
of  a  channel  from  the  city  to  the  sea,  practicable  at  hi^h  tide  for 
vessels  drawing  li'J  feet  of  water.  Tliis  project  was  rephu*ed  by  an 
enlamcd  one  (Jaiuiaiy  !<».  Iss-J.  Annual  IJej^ort  of  the  Chii*f  of 
PhiL'incers  for  issi!,  Api)endix  J  4)  contemplatinjr  the  same  ch.aiinel 
depth.  The  amount  expended  under  these  projects  up  to  June  30, 
181)0,  was  i^l,sTr).()(>l.r)i). 

The  project  in  force  up  to  June  13,  1J)02.  adopted  in  1800,  provid- 
in<]:  for  a  mean  hii^h-water  depth  of  20  feet  from  the  city  to  tlie  sea, 
is  printed  as  part  of  Appendix  O,  Annual  Keport  of  the  Chief  of 
Enirineers  for  ISDO.  The  channel  depth  contemplated  by  it  was 
re|M)rled  as  havin<r  been  obtained  at  the  end  of  the  fiscal  year  1896. 
AMiilc  tiie  project  dej)th  was  literally  obtained,  the  channel  was  very 
crooked  and  of  nnich  less  than  the  project  width. 

A  siip|)lcmental  plan  of  improvement  was  submitted  December  7, 
18i)4,  })rovi<lin<r  for  a  detached  extension  of  the  Oyster  Bed  training 
wall,  for  the  ]mrj)().-e  of  shelterin^r  the  anchora<re  in  Tybee  Roads,  as 
well  as  for  protect inir  the  ship  channel  over  the  outer  part  of  Tybee 
Knoll  ajzainsi  the  deMriictive  action  of  heavy  storms.  This  project, 
which  is  printed  as  i)arl  of  Api)endix  M  1  of  the  Annual  Report  of 
the  Chief  of  Kn^nneers  for  lS!)r),  was  authorized  by  act  of  Congress 
of  June  3,  Ls!m;,  its  e>li mated  cost  beinir  $i>02,2r)6.  The  same  act 
aulliori/.ed  the  conijdetion  of  work  for  imj)roving  the  inside  route 
fioni  Savannah,  (ia..  to  Beaufort,  S.  C,  at  an  additional  cost  of 
$liK),T()(),  and  di-e(l<;ing  for  maintenance  in  Savannah  Harbor,  and 
the  sum  of  $1,0 ().">, ()()()  was  a[)propriated  to  complete  these  works. 

The  amount  expended  under  the  project  of  1890  up  to  June  30, 
181H>.  was  ^:i.4()0,0I:'.).9<^  of  which  $i)74.5()4.SS  was  for  dredging  and 
$*2,^>5(*),7i:().10  for  contracticm  work.  Theiv  hiul  previously  lK»en  ex- 
pended SI. S7.'),or)l. .">!>,  giving  a  total  of  >^."').33r),lll..'i8.  Between  June 
30,  l^^iK),  and  Jinie  ^>().  11)02.  ^712.1)18.84  was  expended  on  the  modified 
2G-foot  project,  of  which  $84,850.08  was  for  maintenance. 

From  the  time  of  the  reported  completion  of  the  project  of  1800, 
in  July,  180G.  until  June  30,  1002,  extensive  dredging  was  done,  both 
for  maintenance  and  as  part  of  the  modification  of  the  project. 

On  June  13,  1002,  Congress  adopted  a  j)roject  which  provided  for 
the  establishment  of  a  channel  from  the  Old  Waterworks  (2  miles 
above  Savannah)  to  the  ocCcMi,  28  feet  deep  at  mean  high  water,  with 
bottom  widths  of  350  to  500  feet,  to  be  accomplished  by  dredging  and 
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the  raising  of  all  existing  training  walls  between  Savannah  and 
Tybee  Roads.  It  also  provided  for  the  construction  of  mooring  dol- 
phins at  two  points  in  the  harbor — the  "  liight  "  and  Venus  Point. 
The  estimated  cost  of  the  work  was  originally  $1,567,701.  This 
amount  was  increased  by  $210,000  by  the  act  of  Congress  approved 
March  3,  1905.  This  project  will  be  found  printed  in  House  Docu- 
ment No.  123,  Fifty-sixth  Congress,  second  session,  and  also  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  IDOl,  page  1723. 

The  river  and  harbor  a(!t  of  March  3,  1005,  called  for  a  resurvey  of 
Savannah  Harbor,  Georgia,  with  plans  and  estimates  of  cost,  with  a 
view  to  securing  a  channel  to  the  sea  '2G  feet  deep  at  mean  low  water. 
The  survey  was  made  and  the  plans  an<l  estimates  prepared,  and  will 
be  found  printed  as  House  Document  Xo.  ISl,  Fifty-ninth  Congress, 
first  session.  This  project  was  not  adopted  by  C'ongress  in  its  entirety, 
but  the  river  and  harbor  act  of  March  2,  1007,  appropriated  $300,000. 
and  in  addition  authorized  continuing  contracts  in  the  sum  oi 
$700,000  for  prosecuting  the  improvement  and  for  maiulenance,  in 
accordance  with  the  plans  of  the  Board  of  Kn<rineers  for  Uivers  and 
Harbors,  as  set  forth  in  the  House  document  just  refened  to.  The 
recommendation  of  the  Board  was  that  the  improvement  should  l)e 
imdertaken  in  a  tentative  maimer,  with  the  object  of  lirst  securing 
across  the  bar  the  maximum  depth  within  tlie  limits  fixed  by  Congi-ess 
that  can  l)e  maintained  by  dredging  alone,  a  '21-foot  clianiiel  lirst  to 
be  dredged  and  then  gradually  <leej)eiuMl  until  the  limit  iix(»<l  by 
economy  of  maintenance  is  reached.  The  act  ^uitliorized  su<'h  raising 
and  extending  of  dikes,  jetties,  an<l  otber  <*ontrMction  works  as  may  l)e 
necessarv  at  a  cost  not  to  ex<*ee(l  ^iJOO.OOO,  and  the  i)nn'hase  of  a  pump- 
ing dre<lge  of  the  stationary  type  at  a  cost  of  slL>r).()00.  The  in(•rea^ed 
depth  gained  upon  the  bar  is  to  be  canietl  up  ilie  river  by  driMlging, 
if  neoessaiT,  at  such  a  rate  as  will  insure  the  same  navigable  depth  as 
is  maintained  on  the  bar. 

(Continuing  contracts  are  authorized  for  work  in  this  harbor,  and 
^00,000  is  yet  to  i)e  appropriated  un<h'i'  the  authorization. 

The  amount  expended  under  the  -js-foot  i)ioject  up  to  June  30, 
1907,  was  $1.C43/JS±20.  of  whi<'h  ii;-Jll,Oi:>.!.'S  was  for  maint<Miance. 
The  sum  of  $(i7ii.2.')  has  l)een  derived  from  salr<  of  (Jovcinnicnt  prop- 
erty and  deposited  to  the  credit  of  the  appropriation. 

The  expenditures  to  June  :5().  lOOs,  under  the  tentaliv(»  jnoject 
adopted  March  2.  1007,  amounted  to  $3-J7.L':)().r.O,  of  which  S';r..:> I ±05 
was  for  maintenance*,  and  $11  "2,701. C)-!  was  disl)urs<Ml  by  Maj.  J.  C. 
Sanford,  Corps  of  Kngineers.  on  a<'count  of  the  construe! ion  of  the 
dredge  provided  for  l)y  the  i)roJ4»ct,  an<l  the  sum  of  j^s  was  re(MMve<l 
by  him  from  the  sale  of  blueprints  of  th(^  plans  of  ihe  (h-e(lg(\  De- 
tails of  dredge  construction  will  be  found  in  Appeinlix  II  1>. 

The  total  amount  exp^Mided  for  the  improvement  of  Savannah 
HarlKir  nn  to  June  80.  JDOS,  was  $S.()!s..^r,:»..:U.  A  total  of  s:'>r,.<)(j  was 
reciMved  trom  sales  of  condemned  ])roper(y.  The  expen<litnre  of  this 
sum'hns  secim»d  and  maintaiiMMl  the  various  objects  ha<l  in  vii'w  in 
projects  heretofore  stated  an<l  with  th(»  n^'t  result  of  seeming  a  navi- 
gable channel  not  less  than  ±2  feet  deep  at  mean  low  water  from  the 
whar\'es  of  Savannah  to  the  sea. 

Savannah  Harbor  is  navigible  from  it<  mo'ith  up  to  the  Old 
Waterworks,  2  miles  aI)ove  the  city — a  di>tance  of  22  miles. 
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During  the  past  fiscal  year  operations  have  been  carried  on  under 
the  tentative  project  adopted  March  2,  1907,  and  consisted  m  dredg- 
ing on  Tybee  Knoll  and  the  outer  bar  by  United  States  seagoing 
dredges,  and  the  repairing,  raising,  and  extending  of  training  walls 
and  spur  dams  under  contract. 

AVork  done  for  maintenance  during  the  fiscal  year  consisted  in  the 
removal  of  370,702  cubic  yards  of  material  from  the  inner  harbor 
by  United  States  seagoing  dredges,  and  the  rehandling  of  116,695 
cubic  yards  of  this  amount  by  a  hired  pumping  dredge,  which  cast 
the  material  ashore  from  the  basin  of  deposit  at  the  Venus  Point 
mooring  dolphin.  In  addition  to  this  there  has  been  dredged  from 
the  inside  route,  between  Savannah,  Ga.,  and  Beaufort,  S.  C,  a  total 
of  31,154  cubic  yards  of  material.  This  work  was  done  under  two 
allotments  aggregating  $9,000,  made  from  the  emergency  appro- 
priation provided  for  in  the  river  and  harbor  act  of  March  3,  1905, 
and  was  designed  to  restore  former  conditions.  Work  was  in  prog- 
ress at  the  end  of  the  fiscal  year,  and  the  allotment  will  suffice  to 
accomplish  the  purpose  proposed. 

At  the  close  of  the  fiscal  year  the  controlling  depth  from  the  upper 
end  of  the  harbor  to  the  sea  was  28  feet  at  mean  high  water.  The 
width  of  channel  varies  from  350  to  500  feet.  On  the  ocean  bar, 
where  the  real  experiment  is  being  made,  there  now  exists  a  channel 
along  the  center  line  having  a  width  of  not  less  than  150  feet  and  a 
minimum  depth  of  32  feet  at  mean  high  water.  The  31-foot  channel 
is  225  feet  wide  and  the  30-foot  channel  is  325  feet  wide,  and  the 
depths  diminish  toward  the  side  ranges  to  what  existed  there  natu- 
rally. Thirty-three  feet  deep  at  mean  high  water  for  a  width  of  500 
feet  are  the  maximum  limits  allowed  under  the  law.  Comparative 
surveys  indicate  that  the  deposit  in  the  cut  is  very  small  and  that  the 
maintenance  of  an  adequate  channel  will  not  be  difficult,  but  the  work 
must  be  carried  further  before  this  can  be  absolutely  proved. 

The  training  w  alls  are  being  raised  to  the  level  of  high  water  at  the 
points  where  large  escape  of  water  from  the  regulated  channel  took 
place,  and  a  better  control  of  the  river  channel  is  being  secured,  which 
will  result  in  a  reduced  cost  of  maintenance  and  will  facilitate  the 
work  of  carrying  the  deep  wntQv  gained  on  the  bar  up  to  the  city. 

For  a  distance  of  about  1,800  feet  in  the  extreme  upper  end  of  the 
harbor  a  channel  400  feet  wide  and  28  feet  deep  at  mean  high  water 
had  been  secured  under  the  28-foot  project,  but  on  June  30,  1908,  the 
controlling  depth  was  only  16  feet  at  mean  low  water  (22  feet  at  mean 
high  water),  due  to  the  washing  down  of  sand  from  the  shallow 
reaches  above.  Redredging  for  the  purpose  of  maintenance  can  be 
deferred  for  a  time,  as  this  section  of  the  harbor  is  not  now  needed  for 
the  use  of  large  vessels. 

The  mean  rise  and  fall  of  tide  on  the  outer  bar  is  7  feet;  on  Tybee 
Knoll  6.8  feet,  and  from  that  point  to  the  upper  limits  of  the  harbor 
it  averages  6.4  feet. 

It  is  proposed  to  expend  the  balance  on  hand  and  the  additional 
appropriaticm  reconnnended  in  carrying  forward  the  tentative  proj- 
ect, i.  e.,  in  widening  and  deepening  the  channel  on  the  bar  toward  the 
limits  of  economical  maintenance  and  in  extending  the  increased 
depth  gained  up  to  the  city. 

The  additional  work  proposed  is  for  extension  of  benefits. 
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In  1872  the  tonna^  of  vessels  arriving  and  clearing  at  Savannah 
Harbor  was  reported  to  be  somewhat  more  thjin  1,000,000  and  the 
total  value  of  imports  and  exports  about  $34,000,000.  In  1890  the 
total  tonnage  was  reported  to  have  increased  about  2,000,000  and  the 
value  of  imports  and  exports  to  $152,000,000.  For  the  calendar  year 
1907  the  total  amount  of  freight  received  and  shipped  at  the  port  was 
3.885,434  tons,  valued  at  $2dD,018,494,  an  increase  over  the  pi-evious 
year  of  84,385  tons.  The  commerce  consists  principally  of  naval 
stores,  fertilizers,  produce,  iron,  cotton,  lumber,  and  general  merchan- 
dise. 

The  effect  of  the  improvement  upon  freight  rates  since  18J)G  has 
been  a  reduction  of  from  30  to  50  per  cent,  according  to  the  nature  of 
the  commodity. 

A  list  of  Reports  of  the  Chief  of  Engineei-s  and  executive  docu- 
ments, in  which  the  various  projects,  examinatitms,  surveys,  maps. 
etc.,  are  printed,  may  be  found  on  page  272  of  the  Annual  Keport  or 
the  Chief  of  Engineers  for  1905.  A  map  of  the  harbor,  showing  con- 
ditions on  June  30,  190G,  will  be  found  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1906,  opposite  page  1192. 

Reference  to  report  on  resurvey  of  the  harbor  required  by  the  river 
and  harbor  act  of  March  3,  1905,  will  be  found  on  page  311  of  the 
Annual  Report  of  the  Chief  of  Engineers  for  1900. 

July  1,  1007,  balance  unexpended «$3l)4,0S5.i)2 

Amount  received  from  sale  of  blueprints *8. 00 

Amount  received  from  proceeds  of  sales  of  Govemmont  property..  30. 00 

Amount  allotted  from  emergency  appropriiitioii  act  of  March  3, 

1905 9. 000. 00 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  lUOS..      300, 000. 00 


June  30,  lOOS,  amount  expende<l  during  fiscal  year: 

For  works  of  Improvement <'J?2<;o.  ntiii.  SS 

For  maintenance  of  Improvement (MJ,  r>iL\05 


703, 130. 82 

327.  078. 03 

July  1,  lOOS.  balance  unexi)onded <'37G,  Or»l.  89 

July  1,  inOS.  outstanding  liabilities 4«$,  479. 03 

July  1,  1908.  balance  available <f  329,  572.81 

July  1, 1908,  amount  covered  by  uncompleted  contracts f  3.").  924. 38 

Amount  (estimated)  required  for  completion  of  existing  projrct..      4<m).  (mK).  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
90,  1910,  for  works  of  Improveniont,  in  additicm  to  the  balance 
unexpended  July  1,  190*^ 400,0<x».00 

Submitted  in  compliance  with  reiiuirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  O  1.) 

S.  Savannah  River^  below  Aiiffufita^  Go, — This  river  is  navi<rablo 
from  Savannah  to  Augusta,  Ga.,  a  distance  of  iiO-J  niih»s.  Pri'vioiis 
to  improvement  there  were  numerous  shoals  in  the  riv<»r,  witli  l<».s.s 

•InoIud(»s*  $1,.S2S.;!:!  for  cniisirui-tion  of  dnMlio. 
*  Itei.'eivtNl  by  oMIimt  in  rhjir^'  of  consMMK-tiim  of  drc;lge. 
*"  Includes  $n2.."»21».97  f<)r  ronstrnctifjii  of  (lnMl;:e. 
'Includes  $12.I!ori.;!«i  for  consirnrtion  <»f  dnidKe. 
•Includes  $12.3nij.;j«»  for  construction  of  dn-dge. 
/Includes  $7.Cm;2  for  construction  of  dnnlf^e. 
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than  3  feet  at  summer  low  water,  the  other  obstructions  consisting  of 
overhangin|2:  trees,  snags,  and  sunken  logs.  The  aggregate  length 
of  river  upon  which  there  was  less  than  5  feet  was  about  9,800  feet, 
divided  up  into  10  shoals,  and  the  controlling  depth  was  about  2J  feet. 

Tlie  original  project,  submitted  December  22,  1880,  provided  for  a 
5-fo()t  channel,  80  feet  wide,  by  means  of  removal  of  snags,  trees, 
sand  bars,  etc.,  and  protection  of  banks,  at  a  cost  of  $91,000. 

Under  this  project  there  was  expended,  prior  to  operations  under 
tlie  existing  project,  $1)3,480.09. 

Tlie  existing  project,  adopted  in  1890,  provides  for  the  establish- 
ment of  a  navigable  steamboat  channel  5  feet  deep  at  ordinary  sum- 
mer low  water  between  the  cities  of  Augusta  and  Savannah,  to  be 
acconiplij^hed  by  removing  sand  and  gravel  bars,  regulating  portions 
of  tlic  river,  revetting  caving  banks,  closing  incipient  cut-offs,  and 
removing  snags  and  logs  from  the  channel,  and  overhanging  trees 
from  the  banks  of  the  stream. 

The  total  estimated  cost  of  this  improvement,  in  round  numbers- 
was  ^332,000,  on  the  supposition  that  funds  would  be  regularly  and 
adeciiiately  supplied,  besides  $3,000  to  $5,000  annually  for  mainte- 
nance. 

Iveference  to  reports  on  examination  and  survey  made  in  compli- 
ance with  act  of  March  2,  IDOT,  will  be  found  on  page  346  of  this 
rej)ort. 

The  amount  expended  upon  the  work  under  the  existing  project 
up  to  June  30,  1!)()8,  was  $393,170.02  (of  which  $34,717.4(5  was  for 
niaintenanc;')*  which,  added  to  the  amount  previously  expended,  gives 
a  total  expenditure  for  this  work  of  $18(),(;.')1.01. 

A  total  of  $-'».'^>.'>.77  has  been  receiviMl  from  sales  of  unserviceable 
])r()i)('rty  and  deposited  to  the  ciHMlit  of  the  appropriation. 

The  work  donc^  under  tlie  i)resent  project  has  resulted  in  the 
removal  of  gre;it  numi)ers  of  snag^  and  stumps  from  the  river  chan- 
nel and  the  cutting  of  numerous  overhauiring  trees  on  the  bank.s. 
Sand  bars  have  bivn  removed  by  means  of  training  dikes  and  shore 
l)roteetion  at  11  loealitie-.  A  givat  deal  of  work,  however,  remains 
to  l)e  done,  principally  in  the  upper  30  miles  of  the  river,  where 
there  ai'e  sand  shoals  with  oidy  3  feet  of  water  over  them.  A  great 
manv  snags  also  require  removal. 

All  work  done  during  the  fiscal  year  was  for  maintenance  and  con- 
sisted of  the  following: 

One  thousand  six  hundred  and  ninety-eight  snags  and  237  stumps 
wore  removed  from  the  chamu^l  and  3.811  overhanging  trees  and  G6 
logs  cut  on  the  baidvs  of  the  stream.  Forty  feet  of  the  upper  spur  dam 
at  Sand  I^ar  Ferry  and  100  fe/t  of  a  temi)orary  dike  at  Tweedys  bar 
was  rcMnoved,  thi<  work  being  made  necessiry  by  the  shifting  "of  the 
channel  due  to  frediets.  A  training  wall  at  Tweedys  bar  was  re- 
paired and  the  de])th  over  several  sand  l)ar<  was  materially  increased 
by  the  dragiring  of  heavy  anchors  over  them  by  the  Government 
snag  boat.  Twenty-five  feet  of  a  projecting  point  of  bank  was  blasted 
away.  The  snag  l)oat  Tugaloo  was  haideil  out  on  marine  railway 
and  repaired. 

The  j)roportion  of  the  approved  project  accomplished  up  to  June 
30,  1908,  was  about  7r)  per  cent. 

At  the  close  of  the  fiscal  year  the  project  depth  of  5  feet  can  be 
carried  from  Savannah  to  Augusta,  except  at  two  or  three  places 
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near  Augusta,  where  the  controlling  depth  at  an  ordinary  stage  of 
summer  low  water  is  3  feet.  The  river  very  rarely  go(^s  below  3 
feet  and  rises  more  than  30  feet  in  times  of  floods,  frequently  stand- 
ing for  long  periods  at  several  fe(»t  al)ove  sunnner  low  wattT.  Exist- 
ing training  and  shore  protection  dikes  are  in  a  generally  fair  condi- 
tion, except  in  the  case  of  those  at  Tweedys  bar,  some  of  which  are 
in  need  of  repair. 

In  the  upper  30  miles  of  the  river  the  banks  in  many  places  cave 
more  or  less  with  every  high  freshi^t,  and  the  problem  of  obtaining 
and  maintaining  the  project  deptli  has  been  treated  in  full  in  the 
report  of  the  survey  above  referred  to. 

It  is  proposi»d  to  apply  the  available  balance  and  additional  appro- 
priation recommended  toward  keeping  the  channel  clear(»d  of  snags 
and  similar  obstructions  and  in  repairing  existing  training  and 
shore  protection  dikes.  The  additional  work  proposed  is  for  exten- 
sion or  benefits. 

Prior  to  the  improvement  the  commerce  was  small,  but  its  quantity 
unknown.  The  total  commerce  of  tlie  river  during  the  calendar  year 
1907  amounted  to  (>3,013  tons,  valued  at  $(),Tl)G,r)oO.  It  consists  princi- 
pally of  cotton  and  cotton-factory  j)ro(hicts,  naval  stores,  fertilizers, 
and  general  merchandise.  There  was  also  rafted  down  tlie  river  dur- 
ing 1907  about  15,000.000  feet  B.  M.  of  timber,  vabied  at  about 
$150,000. 

The  effect  of  the  improvement  upon  freight  rates  has  be(»n  a  re- 
duction of  from  30  to  50  per  cent,  according  to  the  nature  of  the 
commodity. 

A  list  of  Rej>orts  of  the  (^hief  of  Kngineers  and  of  executive  docu- 
ments, in  which  ])rojects  of  iuiju-ovenieut,  map-;,  etc.,  are  printed,  may 
be  found  on  page-;  274  and  '275  of  the  Annual  l{ej)ort  of  the  Chief  of 
Engineers  for  li)05. 

July  1,  10«17,  ImhuRi*  iinoxp(»iul(Ml  .S*JO.  :'..s4. 12 

Jinic  rjo,  lfM).S,  aiiKMiiit  exiMMHle'l  ilurinu'  lis.rjj  yt-.w  I'm-  mnint  mi.mih-o 

of  iini»rov*M«eiit ll.sTi).36 

July  1,  lOOS,  b;il;mc«^  uiioximvmImI        IT.  ."(i  I.  70 

July  1,  IIKJS,  onlstandin;:  UaMlitiis .  ._ _        l.n;;7.si) 

July  1,  11*08,  bnlance  availaliie _       .        i:;.  im;.s7 

'Amount  that  can  be  pr(illt:il»I,v  ^'xi'einlrd  in  Mh-jiI  y»';iri'inUui:  Jinn*  ::n. 
miO,  for  \Vf>rkK  of  imitrnvmiciit  mikI  tnr  iiininttMiaiKc.  in  adilitifin 
to  the  babuK-e  uiiexpenikMl  .Inly  1.  llH>s        __       __     nUMMi.  (HJ 

Submitted  In  complbnuM'  wifli  reiinirmients  of  snndry  «ivii  art  nf 
June  4.  ISO",  and  of  wet  ion  7  of  tiie  rivtT  and  barlMU-  act  of  1MM.>. 

(See  Appendix  O  -2.) 

3.  Santinuih  Ikhuv  uhnrc  Autfusfn^  (in, — Tliis  poriinn  of  the 
Savannah  Iliver  is  navi«raMe  only  hy  jiole  l)oats  from  tlie  locks.  7 
miles  ahove  the  city  of  Ai;*rt>^ta,  to  IVter-hurir,  a  di>taii«-e  of  js  miles. 
In  its  original  condition  the  river  at  low  water  wa>  navJLMhh^  only 
with  great  dilKculty,  on  account  of  shallow  wati'r.  ol)-trurtiii<:r  lo^s. etc. 

The  original  ju'oject  of  iinprovenp'iit,  sul  unit  ted  iM'hnuny  s.  Is71), 
pi'ovided  for  a  3-foot  chann<'l.  i^O  f(»et  wide,  fnjui  Au'rusta.  (ia..  to 
Trotters  shoals,  and  the  removal  of  sna*rs.  tre«\s,  etc.,  t«j  the  Tu«raloo 
Riven  at  a  cost  of  $45.orM). 

Under  this  project  there  was  exi)ende<l,  prior  to  i)\^eYAV'uw\s  vw\v\^x 
the  existing  project  $'ifKO<)0. 
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The  existing  plan  of  improvement,  adopted  by  Congress  July  13, 
1802,  provides  for  the  establishment,  between  jPetersburg  and  the 
locks,  of  a  downstream  channel  12  to  25  feet  in  width  and  navigable 
during  ordinary  summer  low  water  for  pole  boats  drawing  2  feet,  and 
of  an  upstream  channel  navigable  for  pole  boats  drawing  1.3  fe^t  of 
water.  This  is  to  be  obtained  by  removing  logs  and  overhanging 
trees;  excavating  rock,  sand,  or  gravel,  and  with  excavated  materials 
raising  crests  of  ledges;  constructing  training  walls,  to  increase  flow 
of  water  tlirougli  sluices.    The  total  estimated  cost  is  $33,000. 

The  total  amount  expended  under  the  present  project  up  to  June 
30,  1908,  was  $22,28D.1T,  which,  added  to  that  previously  expended, 
gives  a  total  for  this  work  of  $01,289.17.  No  funds  have  been  ex- 
pended for  maintenance. 

The  work  accomplished  under  this  project  has  given  a  downstream 
chamiel  about  2  feet  deep  and  an  upstream  channel  of  the  project 
de})th.  In  many  places,  however,  these  channels  are  difficult  to  navi- 
gate and  are  capable  of  greater  improvement. 

The  proportion  of  the  approved  project  accomplished  up  to  June 
30,  1008,  was  about  55  per  cent. 

The  work  of  the  year  consisted  in  removal  of  bowlders  and  ledge 
rock  and  the  construction  of  a  small  dam  at  Big  Kapid  Gap. 

It  is  proposed  to  apply  the  available  balance  and  the  additional 
appropnation  recommended  toward  the  removal  of  obstructions  and 
the  widening  and  deepening  of  the  channel. 

The  additional  work  proposed  is  for  extension  of  benefits. 

In  1870-77  about  2,000  tons  of  freight  went  upstream  and  about 
12,000  bal(\s  of  cotton  came  down.  In  1907  the  total  freight  carried 
on  this  portion  of  Savannah  River  amounted  to  3^983  tons,  valued  at 
$122,028.  The  commerce  consists  of  cotton,  grain,  fertilizers,  hay, 
cord  wood,  and  general  mercliandise,  and  is  carried  on  exclusively  by 
polo   boats. 

Tlie  efl'ect  of  tlie  improvement  has  been  to  render  navigation  safer 
and  easier,  but  it  is  iini)ossible  to  determine  whether  it  has  caused  any 
reduction  iji  freiglit  rates. 

A  list  of  Reports  of  tlie  Chief  of  Engineers  and  of  executive  docu- 
ments containing  tlie  jn-ojects  of  ini])rovement,  maps,  etc.,  may  be 
found  on  page  270  of  the  Annual  Report  of  the  Chief  of  Engineei*s 
for  1905. 

July  1,  15)07,  balftiu.-o  Tiiioxi»tMi(loil ^,000.00 

June  oO,  IIKKS,  amount  expended  during  fiscal  year  for  works  of  Im- 
provement          2S9.17 


July  1,  lOOS,  balance  unexpiMuhd 2,710.83 


Amount  (estimated)  reipiired  for  completion  of  existing  project 8,000.00 


Amount  that  can  l>e  profital)ly  exiKMided  in  fiscal  year  ending  June  30, 
IJHO,  for  works  of  impro\ement,  in  addition  to  tlie  balance  unex- 
]!ended  July  1,  11M)S 3,000.00 

SubmUted  in  comi)liance  with  reiiuirements  of  sundry  civU  act  of 
June  4,  1SJ)7. 
(See  Appendix  ()  8.) 

4,  Ilarhop  at  Darien^  ay}(l  Dohoy  har^  Georgia, — {a)  Darten  nar- 
hov. — This  harbor  is  navigable  from  its  mouth  to  the  town  of  Darien, 
a  distance  of  13  miles. 
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In  its  original  condition  it  was  obstructed  at  seven  points  by  shoals, 
with  mean  low-water  depths  of  from  (>i  to  lOjr  feet.  Between  the 
shoals  there  was  nowhere  less  than  12  feet  at  mean  low  water. 

There  was  expended  on  this  harbor  in  1879  for  dredging  $8,000, 
without  any  project  having  been  recommended  or  adopted. 

The  project  for  the  improvement  of  this  harbor,  adopted  in  1885, 
contemplates  the  establishment  of  a  navigable  channel  12  feet  deep  at 
mean  low  water  between  Darien  and  Doboy  at  an  estimated  cost  of 
$170,000.  Work  was  not  begun  under  this  project  until  ISDI.  The 
total  amount  expended  under  it  up  to  June  J50,  1*,K)8,  was  $157J>()0.G5 
(of  which  $20,572.75  was  for  maintenance),  which,  added  to  the 
amount  previously  expended,  giv(»s  a  total  for  this  work  of 
$165,300.65.  The  work  done  under  the  present  project  has  resulted  in 
a  navigable  channel  12  feet  deep  at  mean  low  water  from  Daiien  to 
Doboy.    The  project  was  reported  as  completed  July  11,  11)0."). 

The  sum  or  69  cents,  refundment,  was  received  and  deposited  to  the 
credit  of  the  appropriation. 

No  work  was  done  during  the  fiscal  year,  no  funds  being  available. 

On  June  30, 1908,  the  controlling  dei)th  in  the  harbor  was  10.5  feet 
at  mean  low  water,  shoaling  having  occurred  at  two  or  three  places 
since  the  project  depth  of  12  feet  was  obtained  in  July,  1005.  The 
mean  rise  and  fall  of  tide  is  from  6.5  feet  at  Darien  to  7  feet  at  the 
entrance. 

The  additional  work  proposed  is  for  maintenance  only. 

The  total  tonnage  for  1878  was  estimated  at  about  200,000  and  the 
value  of  exports  at  between  $600,000  and  $700,000.  The  commerce 
consists  almost  entirelv  of  timber,  and  in  11)07  the  total  shipments 
amounted  to  71,041,950  feet,  valued  at  $1,022,612.  In  addition  there 
was  76,000,000  feet  rafted  through  the  harbor  to  Sanelo  and  to 
Savannah.  The  local  freight  handled  at  the  port  during  1007 
amounted  to  1,500  tons,  valued  at  $75,000. 

The  improvement  of  this  harbor  has  rendered  it  possible  to  ship 
lumber  from  Darien,  which  bc»fore  was  impracticable,  and  has  caused 
a  reduction  in  freight  rates  of  about  15  p(»r  ami, 

A  list  of  the  Reports  of  the  Chief  of  Engineers  in  which  the  proj- 
ect of  improvement,  history  of  the  work,  etc.,  are  i>rinted  may  be 
found  on  page  277  of  the  Annual  Keport  of  the  Chief  of  Engineer 
for  1905. 

By  act  of  Congress  approved  June  lo,  11)02,  this  work  was  consoli- 
dated with  Doboy  bar,  (ieorgia. 

Amount  that  cau  be  profltnbiy  expcinl«Ml  in  fiscnl  yiwv  ending  June  30. 

1010,  for  xiialuten»iu*e  of  iiiipnivoiiHvit  .    .$in,o; mi.  QQ 

Submitted  hi  c<)inpl1«*uu*e  witli  rcHpiiivnu'iils  af  sniMlry  clxil  act  <»f 

June  4,  18!)7,  and  of  swrtlon  7  of  llio  iimt  jhuI  Ii:;ilHir  act  (rf  Is:«>. 

(b)  Doboy  bar. — In  1888.  $.').7J)r».40  was  spent  in  harrowing  and 
water-jet  work  on  this  bar  without  I'esult.  In  its  original  condition 
there  was  about  12  feet  at  mean  low  water  in  the  old  channel,  which 
was  very  crooked,  so  that  the  entrance*  was  no(  much  iisiul. 

The  project  for  its  improveuH'nt,  adopted  by  act  of  Congi^'--;  of 
March  3,  185)0,  provides  for  cremating  a  channel  by  dredging  2\  fccit 
deep  at  mean  high  water  and  MO  feet  wi<le,  e.-timated  to  co-t  J^7().0()0. 
The  proposed  channel   is  some  distance  north  of  the  old  channel. 

The  amount  expended  under  the*  |)roj<'ct  u[)  to  Jtine  :U),  l*.K\^.  wwa, 
$49,134.14,  which,  added  to  <ije  amount  previously  exvv^wvWA.  ^^xnvjs 
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a  total  expenditure  for  this  work  of  $54,929.54.  No  funds  have  been 
expended  for  maintenance. 

The  sum  of  10  cents,  refundment,  was  received  and  deposited  to  the 
credit  of  the  appropriation. 

By  act  of  Congress  approved  June  13,  1902,  this  work  was  consoli- 
dated with  Darien  Harbor. 

No  work  was  done  during  the  fiscal  year. 

Tlie  work  which  has  been  done  under  the  existing  project  secured 
a  channel  across  the  bar  150  feet  in  width,  with  a  controlling  depth 
of  12  feet  at  mean  low  water,  but  this  channel  was  never  marked  or 
used  and  has  probably  filled  in  to  the  extent  of  the  surrounding 
do])th  on  the  bar. 

The  mean  rise  and  fall  of  tide  on  the  bar  is  7  feet. 

Practically  no  advancement  has  been  made  toward  the  completion 
of  the  approved  project,  and  it  is  quite  doubtful  if  the  desired  im- 
provement at  this  bar  can  be  effected  by  dredging  alone,  except  at 
great  cost.  None  of  the  channels  across  the  bar  appear  to  have  any 
stabilit3\  Extensive  sand  shoals  lie  to  the  north  and  south  of  the 
entrance  to  the  sound,  and  the  material  comprising  them  is  easily 
transported  by  the  littoral  currents,  which  are  very  strong  in  this 
vicinity  under  the  influence  of  northeast  or  southeast  winds.  The 
a  PI /roved  project  calls  for  a  chaimel  24  feet  deep  at  mean  high  water 
(17  feet  at  mean  low  water),  while  a  channel  only  12  feet  at  mean  low 
water  has  been  dredged.  This  latter  depth,  however,  corresponds 
with  tlie  project  depth  for  Darien  Harbor,  and  it  would  appear  that 
tlie  maintenance  of  a  channel  of  this  depth  across  the  bar  would  be 
suilic'ient  to  meet  the  demands  of  the  present  commerce. 

No  additional  work  is  proposed  and  no  appropriation  is  recom- 
mciulod. 

The  connnorce  inteiested  in  this  bar  consists  of  lumber  received 
from  tlie  Altamalia  Iviver  and  its  tributaries,  (he  bulk  of  which  is 
now  shipijcd  from  kSapelo  8ound  and  St.  Simons  Sound,  north  and 
south,  respectively,  of  Dohov  bar.  During  the  calendar  year  1007 
3,l)08.nr>  Icet  of  himl)er,  valued  at  $1)5,700,  crossed  the  bar. 

A  list  of  the  Reports  of  the  Chief  of  Engineers  and  of  executive 
documents  in  which  projects,  maps,  and  history  of  the  work  are 
printed,  may  be  found  on  page  278  of  the  Annual  Report  of  the  Chief 
of  Kn<rineers  for  11)05. 

(See  Api)endix  ()  4.) 

J.  Altdinaha,  Ocotue,  and  Ocmulgce  rivers.  Georgia, — These  three 
improvements  were  consolidated  by  the  river  and  harbor  act  of  March 
2,  lt)()7. 

[(i)  Altamaha  River^  Georgia, — This  river  is  formed  by  the  junc- 
tion of  the  Oconee  and  Ocmulgee  rivers.  At  a  point  some  25  miles 
from  its  mouth  the  river  branches,  and  the  river  traffic  reaches  the 
ocean  by  two  routes— one  by  the  north  branch  by  way  of  Darien,  and 
the  otlier  by  the  south  branch  to  where  it  intercepts  the  inside  water- 
way, which  passage  is  taken  to  Brunswick. 

Before  improvement  the  Altamaha  River  was  obstructed  by  rock 
ledges,  sand  bars,  snags,  sunken  logs,  and  overhanging  tree>s.  The 
low- water  depths  at  some  points  did  not  exceed  1  foot. 

The  original  project  of  improvement,  sul)mitted  in  1875,  contem- 
plated a  channel  4  feet  deep  and  80  feet  wide  from  Mdcon  to  Darien 


RIVER  AND   HARBOR    IMPKOVKMKXTS. 


by  the  removal  of  sand  l)ars.  rock  shoals,  snag-,  overlianirir.:,'  ".* 
etc.,  at  a  cost  of  $10:>,000. 

Under  it  and  its  modifications  there  was  expended  np  to  Jiir.- 

The  existing  project  of  iniprovenienl.  adopted  by  C'onirr«»->  in  i' 
provitks  for  the  e>tabli*<hnieiit  of  a  cliaiiiicl  ;>  feet  (h»ep  at  >nnini»*i- 
water  tlironirhoiit  tlie  river  ahovc  Daiirn.     'i'liis  is  to  \n'  arcompli- 
bv  removin<r  rock  yhoals  and  sand  l»ars.  hnildinir  dell  -ciin;;  dik"-. 
ciosincr  incipient  cui-oH's.  removing  sna«rs  and  Minken  lo;.r.s  froi:; 
channel  and  overhan«rin^  trees  from  tlie  hank^  of  the  ^trciun.  aij-; 
vettinii^  cavin<r  banks.     Tlie  total  estimated  co-t  nf  the  ini|»ro\ -' 
is  $liii»,On(),  proxhied  funds  are  rcLTularly  and  a<lcr;ii;n.   ly  -'.<],'. 
besides  from  $o.()()()  to  iii.*»,(H)0  for  aiiiir-iil  mainlciirMiri-. 

The  amount  expendcil  on  the  wtak  under  the  jnv-iMil  pioi.  ■  ? 
June  ot),  11K)S.  was  Sl»l.(jic>.r)l)   (of  which  siO.tL'^j;!   wu-  ft,y  .' 
tenauee),  which,  added  to  the  amount  ]>rc\iou-ly  exp.-iil*-  '.  i'    ■ 
total  exi)cn<liture  for  this  work  of  sn;i.47-j.ls. 

A  total  of  $111..V)  iuis  bciMi  received  froni  proici-.l-  t,f  -:  ].  .  '.'■ 
serviceai»le  proj)erty  and  ilepo-ited  to  the  rri-iii  of  i!,c  ;ii.'.i'  ■ 

This  expenditure  has  resulted  in  the  removal  of  i\\*$  I'y.:     •  • 
five  sand  bars,  muuerous  >na;if-.  ^unk<*n  ln«^...  -niu.:.-.   .:.■    '  .. 
in«r  trees,  and  the  strai«rhteninir  of  the  river  al  .-r\«']-:d  ]>',  -  • 
olFs. 

The  river  is  naviixalde  from  the  fork.>  to  I):iri<'n.  a  >'  •  .  .  j 
miles,  anil  to  where  it  n'ache-^  the  inside  wal«'i'.v;iy.  '\  ,.,  ,  ,  ■  .  ,.. 
of  the  river  is  ail'ected  by  the  tide<.     Tlie  wcr-t  *i  r,:*  ■  f  ^,  ■ 

bar,  which  at  low  water  has  oidy  al)out  -J.l  feci  r,f  w.iu  >,       •  -  . 
iiijr  on  tides  r»  feet  can  be  had  at  tlii-  phu-c     'J'j.c  ft,:."'. 
above  the  ti<]al  ran«j:e  i>  about  :i\   feel  ,\\  -wunuf-y  N  . 
river  is  sul»je<-t   to   fre-hel<.  aiiil   in   lh<'  uj«|»'i-     .  -  '  '  -  i 

height  at  times  <r<H^s  'JO  feel  above  the  h;w  -iumiu-]     v  ...       -j  .,, 
M*clioii  is  bordercil  by  low  >wamp  lamN,  iiml  i!:.-  fyt-  ■  ,.»    ...^    ■    . 
to  It)  feet  over  tlie  I»anks. 

Tlie  work  «lone  for  mainlenanee  durinir  tV«-  fl    ■;i;   . ;.;  .  ,,,._    .^ 
the  removal  of  snajrs.  stuiuj)^,  and  bowhii  r  lo  i-  f;,;.'  •,..  ..    . 
overhanirin<r  trees  Mild  lo^fs  from  i!ie  b;nik-.  \v\A   ':  rj., 
]ilutr  C'ut-otI'.     Repairs  Wi're  made  to  ih**  i  o    i*.,  ,. 
hull  for  the  snajrboat  <>r,nni   wa- «on-irii' n-ij. 

Tiie  propcu-tioii  of  the  approvj'd  prnj.-  i  a*  *uv.\i'....^- 
30,  lOOS,  was  about  T'»  per  cmt. 

It    is  propo-ed   to  a]:ply  the  avaihi!)!-  byiui,.-.   ,:;      -^ 
appropriation   reeouune?id»''l   in   rnnoiij,;/     ',\.^.    ...    ^ 
hiin^iu'T  tree<.  in  n  innvini:  -ami  b:n--  \\\A  t-,-^-  .^,^^    ^^^ 
inp  old  works  of  inii)rovement. 

The  addiliomil  work  proposed  i-  fo/  •'m,-.,,^  //  ^^ 

The  coiumerce  of  the  river  before  tij^  jijjfnr.-a#^-   ,       ^ 
T  to  about  W.^M.  jgi,  ^  I_        ^ 


»  »  r 
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A  list  of  Annual  Reports  of  the  Chief  of  Engineers  and  of  execu- 
tive documents  containing  projects  of  improvement,  history  of  the 
work,  maps,  etc.,  may  be  found  on  page  279  of  the  Annual  Report  of 

the  Chief  of  Engineers  for  1905. 

July  1,  1907,  balance  unexpended $19,826.15 

June  30,  1908,  amount  expended  during  fiscal  year: 

For  works  of  improvement f3, 143. 32 

For  maintenance  of  improvement 6,043.51 

9, 186. 83 


July  1,  1908,  balance  unexpended 10,639.32 

Amount  (estimated)  required  for  completion  of  existing  project 103,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
11)10,  for  works  of  improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1,  1908 (•) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(/>)  Oconee  River ^  Georgia, — The  head  of  navigation  on  this  river 
is  ililledgeville,  Ga.,  147  miles  from  the  mouth,  though  at  present  this 
point  can  only  be  reached  during  high  stages  of  the  river. 

The  river  is  navigable  also  for  a  distance  of  17  miles  between  the 
Georgia  Railroad  bridge  (54  miles  above  Milledgeville)  and  the 
northern  boundary  of  Greene  County.  Between  Milledgeville  and 
the  Georgia  Railroad  bridge,  above,  the  river  is  obstructed  by  obsta- 
cles, both  natural  and  artificial,  audi  is  incapable  of  improvement  ex- 
cept by  an  expensive  system  of  locks  and  dams.  At  ordinary  stages 
the  river  is  at  present  only  navigable  to  a  point  about  25  miles  above 
Dublin,  Ga.,  a  distance  or  104  miles  from  its  mouth.  In  its  original 
condition  this  river  was  used  principally  for  navigation  at  high 
stages.  At  low  water  there  were  numerous  shoals  and  snags,  there 
probably  being  less  than  2  feet  on  many  sand  bars  and  rock  ledges. 

The  original  project  was  submitted  January  29,  1875,  and  provided 
for  the  removal  of  snags,  overhanging  trees,  etc.,  cutting  on  points, 
and  making  cut-offs,  at  a  cost  of  $10,150. 

Under  this  project  and  its  modifications  there  was  expended,  pre- 
vious to  the  commencement  of  operations  under  the  existing  project, 
die  sum  of  $44,822.18. 

The  existing  project  of  improvement  was  adopted  by  Congress 
Sei)tember  19,  1890.  It  provides  for  the  establishment  of  a  navigable 
channel  3  feet  deep  at  ordinary  summer  low  water  from  Milledgeville 
to  tlie  mouth.  This  is  to  be  accomplished  by  removing  rock  shoals 
and  sand  bars,  revetting  caving  banks,  and  closing  incipient  cut-offs, 
removing  snags  and  logs  from  the  channel  and  overhanging  trees 
from  the  banks  of  the  stream.  The  cost  of  the  improvement  is  esti- 
mated at  $171,000,  besides  from  $3,000  to  $5,000  for  annual  mainte- 
nance. The  river  and  harbor  act  of  March  3,  1905,  authorized  the 
expenditure  of  $3,000  of  the  amount  appropriated  to  be  applied  to 
cleaning  out  the  river  from  the  Georgia  Railroad  bridge  to  the  north- 
ern boundary  of  Greene  County,  Ga.,  thus  bringing  this  short  section 
under  improvement. 

Tlie  amount  expended  under  the  present  project  up  to  June  30, 
1008,  was  $140,931.58   (of  which  $11,454.28  was  for  maintenance), 

^  See  consolidated  money  statement  on  page  338. 
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which,  added  to  the  amount  previously  expended,  gives  a  total  ex- 
penditure for  this  work  of  $185,753.76. 

A  total  of  $C48.77  has  been  received  from  sales  of  unserviceable 
property  and  50  cents  from  refundment,  which  was  deposited  to  the 
credit  of  the  appropriation. 

As  a  result  of  this  expenditure  numerous  snags  and  loors,  bowlders, 
and  overhanging  troo-  have  Ix^en  removed,  several  cut-offs  opened  and 
others  closed,  five  training  dikes  and  one  spur  dam  built,  and  four 
rock  shoals  and  several  sand  shoals  removed  below  Milledgeville. 
Between  the  GcDrgia  IJailroad  bridge,  above  Milledgeville,  and  the 
northern  boundary  of  (iroene  County  the  most  troublesome  obstruc- 
tions liave  been  removed  from  the  channel  and  numerous  overhanging 
trees  and  logs  cut  on  the  banks. 

Work  done  for  maintenance  during  the  fiscal  year  consisted  in  the 
removal  of  snags,  stumps,  and  rock  ii'om  the  channel,  and  overhang- 
ing trees  and  logs  from  the  banks.  A  spur  dam  was  constructed  at 
Fish  Trap  shoals.  The  old  training  wall  at  Bonny  Clabber  was  ex- 
tended and  a  spur  dam  was  constructed  at  this  pohit.  Iiei)air3  were 
made  to  floating  plant. 

On  June  30  the  controllinj^  depth  at  ordinary  summer  low  water 
between  the  forks  and  Dublm  was  3  feet;  between  Dublin  and  the 
Central  of  (leorgia  Railway  bridge,  25  miles  above,  2.5  feet,  and  be- 
twei^n  the  latter  point  and  Nlilledgeville,  1.5  feet.  From  the  Georgia 
Railroad  bri(\ire.  above  Milledgeville,  to  the  northern  boundary  of 
Greene  Cornlv.  the  controlling  depth  was  2.5  feet.  This  river  oc- 
casionally falls  below  these  depths  and  frequently  rises  to  20  feet 
above  them. 

The  proportion  of  the  approved  project  accomj)li>hed  up  to  June 
80,  1908,  was  about  75  per  cent. 

It  is  proposed  to  apply  the  available  balance  and  additional  appro- 
priation recommended  toward  the  removal  of  snags  and  stumps  from 
the  chaimel  and  the  cutting  of  overhangini?  trees  from  the  forks  to 
Milledgeville;  the  removal  of  rock  and  sand  shoals  between  the  forks 
and  the  Central  of  Georgia  Kailway  bridge,  25  miles  above  Dublin; 
in  making  such  repairs  to  existing  dikes  as  may  beeonic  nece«;sary, 
and  in  closing  incipient  cut-offs  and  opening  othei-s  wherever  found 
advisable.    T^o  additional  work  above  Milledgeville  is  proposed. 

The  additional  work  proposed  is  for  extension  of  benrfits  between 
the  forks  and  the  Central  of  Georgia  Railwav  bridge*  above  Dublin; 
betw(K»n  the  Central  of  Georgia  llailway  bridge  (above  Dublin)  and 
Milledgeville  the  additional  work  proposed  i<  necessary  to  make  the 
improvement  available. 

No  reliable  statistics  of  the  commeree  of  the  river  before  the  im- 
provement was  begun  are  available.  During  the  calendar  year  1007 
the  amount  of  freight  carried  on  the  river  ))ei\vee!i  the  forks  and 
Milledgeville  amounted  to  11,000  tons,  valued  at  s;',:'>0.()(K).  Thvre. 
-was  also  rafted  on  this  portion  of  the  river  during'  r.»07,  51.^()(),()()0 
feet  B.  M.  of  timber,  valued  at  about  $sts.0()0.  During  tin*  same 
period  there  was  carried  over  that  portion  of  the  rivi-i'  betwecMi  the 
Georgia  Railway  bridge  (51  miles  ab<iv(»  Milledgeville)  ;ind  the 
northern  boundary  of  Greene  Countv  WO  tons  of  freight,  valued  at 
$27,000. 

As  nearly  as  can  be  determined,  the  effect  of  the  improvement  has 
been  to  cause  a  reduction  of  from  25  to  40  per  cent  in  freight  rates. 
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A  list  of  tlie  Annual  Reports  of  the  Chief  of  Engineers  and  of 
executive  doeunients  containing  the  various  projects,  maps,  history 
of  the  work,  etc.,  may  be  found  printed  on  pages  280  and  281  of  the 
Annual  Report  of  the  Chief  of  Engineers  for  11)05. 

July  1,  1!)07,  balance  imoxpeiuled $20,  Or.2.  SI 

June  .*iO,  lliOS.  amount  expended  during  t]s<:-al  year:' 

For  works  of  improvement $10,244.38 

For  maintenance  of  inu>rovement 6,102.92 

1 0,  407.  30 


July  1,  11)08,  balance  unexpended 12.  < 545.  51 

July  1,  liJOS,  outstandinj;   liabilities 1,045.46 


July  1,  lOOS,  balance  available 11,  (KK).  05 


Amount  (estimated)  required  for  completion  of  existing  project OS,  842. 00 


Amount  that  can  be  profita})ly  expended  in  fiscal  year  ending  June 
^i^,  1010,  for  works  of  improvement  and  for  maintenance,  in  addi- 
tion to  tlic  lial;  ncc  unexiK'-ided  July  1,  1008 («) 

Submitted  in  compliance  witli  re<iuirements  of  sundry  civil  act  of 
June  4,  1S07,  and  of  section  7  of  tlie  river  and  liarbor  act  of  1S1M». 

(c)  Ocmvhjee  Rb^er^  Georgia, — In  its  original  condition  this  river 
was  used  for  navi<ration  chiefly  at  high  stages.  At  low  water  there 
were  ninneroiis  shoals  and  snags,  there  probably  being  less  than  2 
feet  on  many  sand  bars  and  rock  ledges. 

The  head  of  navigation  on  this  river  is  Macon,  a  distance  of  202 
niil(»s  from  the  foi'ks. 

The  original  project  was  submitted  in  1875  and  provided  for  a 
channel  80  feet  wide  and  -1  feet  deep  at  low  water,  to  be  accomplished 
bv  the  removal  of  sand  bars,  rock  shoals,  snags,  overhanging  trees, 
etc.,  from  Macon  to  Darien.  at  a  cost  of  $102,000. 

The  amount  expended  undei'  this  project  and  its  modifications  prior 
to  operations  under  the  existing  project  was  $70,1^00.73. 

The  existing  project  of  imj^rovement,  adopted  by  Congress  Sep- 
teml)er  10,  1800.  provides  for  the  establishment  of  a  navigable  chan- 
nel 3  fe(»t  deep  at  ordinary  suuuner  low  water  from  Macon  to  the 
river's  mouth.  This  is  to  be  obtained  by  removing  rock  shoals  and 
sand  bars,  closing  incipient  cut-oils,  revetting  caving  banks,  and 
removing  snags  and  logs  from  the  channel  and  overhanging  trees 
from  the  banks  of  tlie  stream. 

Tlie  cost  of  tlie  improvement  as  given  in  the  project  of  1800  is 
estimated  at  $-210,000,  pi'ovided  funds  are  regidarly  and  adequately 
pi-ovided,  besides  from  s:kOOO  to  $5,000  for  annual  maintenance. 

The  amount  exj)en(le(l  und(»r  the  present  project  up  to  June  30, 
1008,  was  $'2:)S,bVj.C.:3  (of  which  $'J0,i:V2.08  was  for  maintenance), 
which,  added  to  the  amount  previouslv  expended,  gives  a  total  of 
S^:i:;7,8in.nc». 

A  total  of  $802.i?t),  received  from  sales  of  unserviceable  property, 
and  $*20.ir),  refunduuMits.  have  been  I'cceived  and  deposited  to  the 
credit  of  the  appropriation. 

The  work  inider  the  present  project  has  residted  in  a  navigable 
channel  from  the  forks  to  ilacon.  A  great  deal  of  work,  however, 
remains  to  be  done  between  llawkinsville  and  Macon. 


«  See  consolidated  money  statement  on  paj^'e  338. 
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Work  for  maintenance  during  the  fiscal  year  consisted  in  the  re- 
moval of  snags  and  stumps  from  the  channel,  the  cutting  of  overhang- 
ing trees,  saplings,  and  logs  on  the  banks,  and  the  girdling  of  trees. 
Repairs  were  made  to  floating  plant. 

On  June  30  the  controlling  depth  between  the  forks  and  Macon 
was  about  2J  feet  at  ordinary  summer  low  water  at  Tillman's  bar,  5 
miles  above  the  forks;  elsewhere  the  controlling  depth  was  practically 
8  feet.  The  river  occasionally  falls  a  foot  below  the  ordinary  summer 
stage  and  frequently  rises  20  feet  above. 

The  proportion  of  the  approved  project  accomplished  up  to  June 
30,  1907,  was  about  90  per  cent. 

It  is  proposed  to  apply  the  available  balance  and  additional  appro- 
priation recommended  m  the  removal  of  logs,  snags,  stumps,  and 
OTerhan^ng  trees,  in  the  removal  of  rock  and  sand  slioals,  maintain- 
ing existing  training  dikes  and  shore  protections,  and  in  closing  incip- 
ient cut-ofi^  and  opening  others  wherever  deemed  advisable. 

The  additional  work  proposed  is  for  extension  of  benefits. 

No  reliable  statistics  of  tne  commerce  of  the  river  before  improve- 
ment was  b^gun  are  available.  In  1907  the  freight  carried  on  the 
river  amounted  to  10,996  tons,  valued  at  about  $000,000.  Besides  this, 
85,662,000  feet  B.  M.  of  timber  was  rafted  down  the  river,  valued 
•t  about  $509,400.  For  several  years  past  there  has  been  no  naviga- 
tion at  all  between  Hawkinsville  and  Macon,  except  that  one  small 
steamer  made  occasional  trips  to  Macon.  A  company  has  been 
fenned  at  Macon  for  the  purpose  of  operating  a  line  of  steamers 
ktween  that  point  and  Brunswick,  and  at  this  time  has  two  steamers 
making  re^lar  trips  between  these  two  cities. 

As  nearly  as  can  be  determined,  the  effect  of  the  improvement  has 
been  to  cause  a  reduction  of  from  25  to  40  nor  (M»nt  in  freight  rates. 
A  list  of  the  Annual  Reports  of  the  Chief  of  Engineers  and  of  execu- 
tive documents  containing  the  various  projects,  history  of  the  work, 
maps,  etc.,  may  be  found  printed  on  page  2H)>  of  the  Annual  Report 
of  the  Chief  of  Engineers  for  1905. 

Reference  to  report  on  examination  of  the  river  ordered  by  the 
river  and  harbor  act  of  ilarch  8,  1905,  will  be  found  on  page  311  of 
the  Annual  Report  of  the  ('hief  of  Engineers  for  190r). 

July  1,  1907.  balance  unexpomled $2t),571.74 

Amount  received  from  proceeds  of  sales  of  Governmont  pmiKJi-ty 02.  50 


2il.  «»:i4. 24 
June  30,  1908,  amount  exijendod  during;  flsonl  year: 

For  works  of  Improvemont $0,  Olo.  02 

For  maintenance  of  Improvement 2,211.27 

12,  ir>4.80 


July  1*  1908,  balance  uncxpcndcMl 17, 47J).  :{r» 

July  1. 1908,  outstendlng  llnbllitlos J.2L's.r>8 

July  1,  1908,  balance  available 10.  250. 77 

Amount  that  can  be  profitably  expended  In  flsi-nl  year  end  in;:  Jnne 
dO,  1910,  for  works  of  improvement  and  for  niahitenanee,  in  addi- 
tion to  the  balance  unexi)Ciid<Kl  July  1,  liK)S («) 

Submitted  in  compliance  with  re<]uirenient8  of  sundry  civil  a<rt  of 
June  4, 1887,  and  of  section  7  of  the  river  and  harbor  act  of  181HI. 


•  See  consolidated  money  statement  on  page  338. 
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July  1.  1907.  balance  unexj^ended ¥78.450.70 

Afjj<iijijt  rweiv*^  from  pnx.*eeds  of  sales  of  GoTemment  property 62.50 


June  y/K  VM)H,  aujoiiut  expended  during  fiBcal  year: 

For  works  of  Iuiprovejij«^ut $23^331.32 

For  i/ialnleiiance  of  improTemeDt 14,417.70 


78,513.20 
37,749.02 


JuJy  1,  IWS.  balance  unexr^ended 40, 764.  IS 

July  1,  U^iS,  outsunding  liabilities 2,874.01 


July  1,  V.ttf\  baljince  available 37,890.14 

Aujouiit  (eKiiiimtfHl)  recjulred  for  completion  of  existing  project. 201,842.00 


Amount  that  c;jn  be  profitably  expended  In  fiscal  year  ending  June 
:UK  liilO,  for  works  of  improvement  and  for  maintenance,  in  addi- 
tion to  the  balauf-f?  unexj^ended  July  1.  IOCS 88,000.00 

SuhniittfNl  in  comiiliaiir-e  with  requirenK*ut»  of  sundry  civil  act  of 
Juno  4,  1807,  and  of  se^:tIon  7  of  the  river  and  harbor  act  of  1899. 

(Sci(*  Ap[>eridix  O  5.) 

6'.  0/ub  and  Plantation  creeks^  Georgia, — ^A  project  for  dredmng 
a  canal  7  feet  <le(;p  at  mean  low  water,  with  a  bottom  width  oi  50 
fe(*t.  to  connect  these  two  creeks  and  thus  provide  an  inside  route 
betw(M.'n  the  Altamaha  Itivcr  and  its  tributaries  and  Brunswick 
JIarbor  for  use  of  light-draft  river  boats  and  timber  rafts,  will  be 
found  prinUfd  as  House  Document  No.  159,  Fifty-eighth  Congress, 
second  stission.  Besides  the  dredging  of  the  canal,  the  project  pro- 
vides for  the  Miai<^h(ening  of  Plantation  Creek  and  for  dredging  in 
both  Club  and  Plantation  creeks,  where  necessary  to  give  a^iannel 
7  f(H*(  deep  at  in(»an  low  water.  The  estimated  cost  of  the  work  is 
$10,700.  This  j>n)je<!t  was  adoj)ted  by  act  of  Congress  approved 
March  2,  11)07.  wliich  appropriated  $20,000  toward  its  completion. 

No  work  has  yet  l>een  done.  Portions  of  the  route  cross  marsh  land 
owned  by  private  individuals  and  the  city  of  Brunswick,  Ga.,  and  no 
provision  was  mad*'  in  the  act  for  the  purchase  of  a  right  of  way.  A 
(|u it-claim  deed  has  been  secured  from  the  city  of  Brunswick  for  that 
portion  of  th(^  de>ired  right  of  way  owned  by  it.  The  balance  of  the 
land  needed  to  complete  the  right  of  way  is  owned  by  several  non- 
resident heirs  at  hiw,  and  a  written  permission  has  been  obtained  from 
their  attorneys  giving  the  United  States  the  right  to  dredge  and 
maintain  tlie  desired  cut  thix)ugh  their  land.  These  papers  have  been 
referred  to  the  i)(»partment  of  Justice  for  an  opinion  as  to  the  suf- 
ficiency of  title  wiiich  they  convey.  If  either  of  these  grants  are 
found'inadequate,  condemnation  proceedings  will  be  necessary. 

It  is  proposed  to  apply  the  available  balance  toward  the  construc- 
tion of  the  work  as  soon  as  a  valid  right  of  way  is  obtained,  pending 
which  no  further  appropriation  will  be  asked  for. 

Reports  of  examination  and  survey  are  printed  on  page  1669  of 
the  Annual  Report  of  the  Chief  of  Engineers  for  1904. 

.Tuly  1,  1007,  balance  unexpended $20,000.00 

July  1,  IOCS,  balance  unexpended 20,000.00 

Amount  (estimated)  required  for  completion  of  existing  project ^    20.700.00 

(See  Appendix  O  6.) 
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7.  Brtifiswick  Harbor^  Georgia. — Previous  to  June  13,  1902,  the 
appropriations  for  the  improvement  under  the  Engineer  Department 
were  for  the  inner  harbor  only,  consisting  principally  of  the  removal 
of  a  shoal  in  East  River,  opposite  the  lower  pari  of  the  city.  The 
act  of  Congress  approved  June  13,  1902,  provided  also  for  the  im- 
provement of  the  bar,  which  work  had  theretofore  been  carried  on 
by  direct  contract  between  Congreas  and  a  private  individual. 

The  harbor  is  navigable  from  the  city  of  Brunswick  to  deep  water 
beyond  the  bar,  a  distance  of  18  miles,  and  also  for  1  mile  up  Academy 
Creek,  and  up  Turtle  River  to  the  Southern  Railway  wharves. 

The  ori^nal  project  of  improvement,  dated  April  29,  1876,  pro- 
vided for  flie  construction  of  a  jetty  at  (he  city  front  and  dredging,  at 
a  total  cost  of  $09,000. 

Under  this  project  and  its  modifications  there  was  expended,  prior 
to  operations  under  the  existing  project,  tlic  sum  of  $190,000. 

The  project  in  force  up  to  June  13,  1902,  was  adopted  by  Congress 
in  1894.  It  provided  for  the  maintenance  of  a  navigable  channel  15 
feet  deep  at  mean  low  water  by  keeping  the  existing  works  in  repair 
and  by  aredging.  The  act  of  June  3, 189G,  provided  for  the  improve- 
ment of  Academy  Creek.  The  cost  of  mamtaining  a  channel  depth 
of  15  feet  at  mean  low  water  was  estimated  at  $15,W0  per  annum. 

There  had  been  expended  under  this  project  up  to  June  30,  1902, 
$34,817.25,  all  of  which  had  been  for  maintenance. 

Including  $10,000  spent  in  1836  for  dredging,  the  total  amount 
expended  up  to  Juac  30, 1902,  on  the  inner  harbor  was  $234,817.25. 

The  act  of  Congress  approved  June  13,  1902,  adopted  a  project 
providing  for  a  navigable  channel  21  feet  deep  at  mean  low  water  in 
Brunswi^c  inner  harbor,  at  a  cost  of  $120,000,  and  for  a  channel 
across  the  outer  bar  19.3  feet  deep  at  mean  low  water  (26  feet  at 
mean  high  water),  at  a  cost  of  %10,000.  It  also  provided  for  dredg- 
ing in  Academy  Creek  at  not  to  exceed  $5,000.  This  project  was 
completed  in  July,  1905,  and  expenditures  since  have  been  for  mainte- 
nance. 

The  river  and  harbor  act  of  March  3, 1905,  authorized  the  expendi- 
ture from  the  amount  therein  appropriated  of  $5,000,  or  so  much 
thereof  as  might  be  necessary,  for  m*iiitainincj  in  Academy  Creek, 
immediately  in  front  of  and  adjacent  to  the  wharves  thereof,  to  the 
Old  Altamaha  Canal  a  depth  equal  to  the  controlling  depth  on  the 
shoals  at  the  lower  end  of  the  city  in  East  River,  provided  that  no 
money  should  be  expended  inside  harbor  lines  theretofore  or  there- 
after established  in  said  creek.  With  these  funds  a  channel  was 
dredged  with  a  depth  of  18.5  feet  at  mean  low  water  and  a  width 
ranging  from  50  to  90  feet. 

Tlie  amount  expended  to  June  30,  1907,  under  the  project  approved 
June  13^902,  was  $193,062.15,  of  which  $19,59().82  was  for  mainte- 
nance. This,  added  to  the  amount  previously  expondod,  gives  a  total 
expenditure  for  the  work  up  to  June  30,  1907,  ot  $427,879.40. 

A  refundment  of  15  cents  was  received  and  deposited  to  the  credit 
of  the  appropriation. 

The  result  of  this  expenditure  has  bi^en  the  accomplishment  of  a 
navigable  channel  throughout  the  inner  harbor  21  feet  deep  at  mean 
low  water  and  of  a  channel  across  the  outer  bar  19.3  feet  deep  at 
mean  low  water  (both  26  feet  at  mean  high  water) ;  also  of  a  narrow 
channel  in  Academy  Creek  above  mentioned. 
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A  new  project  was  adopted  by  the  act  of  Confess  approved  March 
2,  1907.  This  project  will  be  found  printed  as  House  Document  No. 
407,  Fifty-ninth  (Congress,  first  session.  It  provides  for  creating 
and  maintaining  throughout  the  inner  harbor  (embracing  Turtle 
River  from  the  Southern  Railway  docks  to  its  junction  wim  Bruns- 
wick River,  Academy  Creek  from  Aiken's  wharf  to  its  junction  with 
East  River)  and  the  outer  harbor  (embracing  the  outer  bar,  the 
navigable  channel  throughout  the  entrance  to  St*  Simons  Sound, 
and  up  Brunswick  River  to  Brunswick  Point),  channels  having  a 
depth  of  30  feet  at  mean  high  water,  with  widths  varying  from  150 
feet  in  Academy  Creek  to  4O0  feet  across  the  outer  bar,  to  be  accom- 
plished mainly  by  dredging;  but  the  extension  of  the  existing  train- 
mg  wall  in  East  River  and  the  construction  of  two  spur  dikes  is  also 
authorized.  The  estimated  cost  of  the  work  is  $496,650,  with  a 
yearly  cost  of  maintenance  not  exceeding  $33,250. 

Congress  in  adopting  this  project  appropriated  the  sum  of  $146,650 
for  the  work  and  authorized  contracts  covering  labor  and  materials 
necessary  for  its  completion  at  a  cost  not  to  exceed  $350,000  addi- 
tional, of  which  $47,000  remains  to  be  appropriated. 

The  amount  expended  under  the  present  project  up  to  June  30, 
1908,  was  $109,077.75,  and  resulted  in  obtaining  the  project  depth  and 
width  of  channel  in  Academy  Creek,  in  partially  carrying  out  the 
project  in  East  River,  Turtle  River,  and  opposite  Brunswick  Point, 
and  in  increasing  the  general  depth  on  the  oar  by  about  2  feet  from 
Iho  inner  end  of  the  channel  to  the  bell  buoy,  a  distance  of  8  miles. 

The  total  amount  expended  for  the  improvement  of  Brunswick 
Harbor  up  to  June  30,  1908,  was  $536,957.15. 

The  proportion  of  the  present  project  accomplished  to  June  30, 
1908,  was  about  22  per  cent,  at  which  time  the  work  was  being  carried 
forward  under  contract  and  satisfactory  progress  was  being  made. 

On  June  30,  1008,  the  controlling  depth  on  the  shoal  in  Brunswick 
River,  opposite  Brunswick  Point,  was  27  feet  at  mean  high  water. 
In  East  River  the  controlling  depth  was  27  feet,  in  Academy  Creek  30 
feet,  in  Turtle  River  25.5  leet,  and  in  the  channel  across  the  outer 
bar  26  feet.  The  mean  rise  and  fall  of  tide  on  the  bar  is  6.6  feet,  at 
Brunswick  Point  7  feet,  and  at  the  city  of  Brunswick  7.4  feet. 

It  is  proposed  to  apply  the  available  balance  and  additional  appro- 
priation recommended  in  carrying  out  the  approved  project.  The  ad- 
ditional work  proposed  is  for  extension  of  benefits. 

Before  improvement  in  1880  the  annual  commerce  of  Brunswick 
Harbor  amounted  to  about  100,000  tons,  valued  at  $1,700,000.  The 
total  commerce  of  the  port  for  the  calendar  year  1907  amounted  to 
1,500,000  tons  of  freight,  valued  at  $45,091,756.  The  commerce  con- 
sists principally^  of  cotton,  lumber,  cross-ties,  naval  stores,  and  general 
merchandise. 

The  effect  of  the  improvement  has  been  to  cause  a  reduction  of 
ocean-going  freight  rates  on  lumber  of  25  per  cent  and  on  naval 
stores  of  30  per  cent. 

A  list  of  the  Annual  Reports  of  the  Chief  of  Engineers  and  of 
executive  documents  containing  the  various  projects,  maps,  history 
of  the  work,  etc.,  may  be  found  printed  on  page  284  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1905. 

Reference  to  report  on  survey  of  Brunswick  Harbor,  inner  and 
outer,  provided  for  by  the  river  and  harbor  act  of  March  8,  1906, 
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win  be  found  on  page  312  of  Annual  Report  of  the  Chief  of  Engi- 
neers for  1906. 

Pursuant  to  a  requirement  in  the  river  and  harbor  act  of  March 
2,  1907,  an  investi^tion  has  been  made  relative  to  the  control  and 
use  of  wharfage  privileges  at  Brunswick  Harbor,  and  report  thereon 
was  duly  transmitted  to  Clongress  and  printed  in  House  Document 
No,  326,  Sixtieth  Congress,  first  session. 

July  1, 1907,  balance  unexpended $158, 770. 75 

Amount  appropriated  by  sundry  civil  act,  approved  May  27, 1008—    30:i,  000. 00 

461, 770. 75 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
ixrovement 109, 077. 75 

July  1, 1908,  balance  unexpended 352, 098. 00 

July  1,  1908,  outstanding  liabilities 41, 162. 26 

July  1»  1908,  balance  available 311, 530. 74 


July  1, 1908,  amount  covered  by  uncompleted  contracts 325, 031. 73 

Amount  (estimated)  required  for  completion  of  existing  project 47,  (KX).  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
90^  1910,  for  works  of  improvement,  in  addition  to  the  balance 
nnexpended  July  1, 1908 47, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  O  7.) 

8.  Inside  wtUer  route  between  Savannah,  Ga.,  and  Fernart/t!na, 
Fla. — ^This  route  consists  of  a  series  of  bays  and  tidal  sloughs,  making 
a  connecting  waterway  not  exposed  to  rough  water  except  at  a  few 
points  in  stormy  weatKer.  The  waters  forming  the  route  are  shown 
on  Coast  Survey  charts  Nos.  156  and  157.  It  is  navigable  from 
Savannah,  Ga.,  to  Femandina,  Fla.,  Brunswick,  Ga.,  and  Darien, 
Gra.  The  distance  from  Savannah  to  Femandina  is  100  miles. 
Touching  at  Darien  en  route  increases  this  by  about  20  miles  and  at 
Brunswick  by  about  12  miles. 

The  project  of  improvement  was  adopted  in  1802  and  provides  for 
the  establishment  ot  a  channel  7  feet  deep  at  moan  low  wjiter.  This 
is  to  be  accomplished  by  the  improvement  of  Konierly  Marsli,  Mud 
River,  Little  Mud  River,  and  Jekyl  Creek.  The  estimated  cost  of  the 
improvement  was  $105,000,  provided  the  entire  sum  be  made  available 
at  one  time. 

The  total  amount  expended  under  this  project  up  to  June  30,  1008, 
was  $110,521.80  (of  which  $40,011.80  was  for  maintenance),  which, 
added  to  the  amount  expended  for  Jekyl  Creek  and  Komcrly  ilarsh, 
$71,108.77,  makes  a  total  of  $181,030.57. 

The  river  and  harbor  .act  of  March  2,  1907,  appropriated  the  sum 
of  $30,000  for  continuing  the  improvcniont  and  for  maint(»nanco, 
and  authorized  a  resurvey  to  be  made  to  d<»tt'nnine  the  l)est  route  of 
said  waterway  for  further  improvement.  Tliis  survey  has  Ix^on  made, 
but  report  thereof  had  not  hcGU  submitted  by  the  clistrict  ofliaT  at 
the  close  of  the  fiscal  year. 

Work  for  maintenance  during  the  fiscal  year  consist<'d  in  tlio  plac- 
ing of  2y245.9  bushels  of  oyster  sliells  on  tlie  training  wall  in  Jekyl 
Creek. 
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The  proportion  of  the  approved  project  accomplished  up  to  June 
30,  1908,  was  about  80  per  cent. 

On  June  30, 1908,  the  controlling  depth  between  Savannah  and  the 
mouth  of  Vernon  River  was  2  feet,  at  mean  low  water,  in  Parsons 
Cut,  and  between  the  mouth  of  Veinon  River  and  Femandina  it  was 
5^  feet,  at  mean  low  water,  in  the  Florida  Passage.  By  way  of  the 
new  route  through  Skidaway  Narrows  (now  under  improvement)  the 
controlling  depth  between  Savannah  and  the  mouth  of  Vernon  River 
was  3  feet,  at  mean  low  water.  By  waiting  on  the  tides,  however. 
at  Parsons  Cut  or  at  Skidaway  Narrows,  a  navigation  in  excess  or 
7  feet  could  be  carried  from  Savannah  to  Femanoina. 

The  mean  rise  and  fall  of  the  tide  varies  at  different  localities  from 
6.5  feet  to  8  feet 

It  is  proposed  to  apply  the  available  balance  and  additional  appro- 
priation recommendea  toward  securing  and  maintaining  a  7-foot 
navigation^  at  mean  low  water,  throughout  the  entire  route. 

The  additional  work  proposed  is  for  extension  of  benefits. 

The  value  of  the  commerce  passing  over  this  route  was  estimated 
in  1890  at  between  $200,000  and  $300,000  per  annum.  During  the 
calendar  year  1907  the  commerce  amounted  to  151,670  tons  of  freight, 
valued  at  $3,134,000.  There  was  also  rafted  on  this  route  during 
1907  81,980,000  feet  B.  M.  of  timber  valued  at  $1,335,000.  Little,  if 
any,  of  this  commerce  passed  over  the  whole  extent  of  the  route. 

It  is  impracticable  to  determine  the  effect  of  this  improvement 
upon  freight  rates,  as  at  present  the  different  portions  of  the  route 
are  used  locally,  and  comparatively  few  vessels  engaged  in  commerce 
pass  over  the  entire  length  of  it. 

A  list  of  the  Annual  Reports  of  the  Chief  of  Engineers  and  of 
executive  documents  containing  the  various  projects,  maps,  history  of 
(lie  work,  etc.,  may  be  found  printed  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1905,  page  285. 

July  1,  1907,  balance  unexpended $30, 478.  d3 

June  30,  1008,  amount  expended  during  fiscal  year: 

For  works  of  improvement _  $5,950.08 

For  maintenance  of  improvement 50.05 

6,000.73 


July  1,  1908,  balance  unexpended 24,478.20 

July  1,  1908,  outstanding  liabilities 2, 193.  75 

July  1,  1908,  balance  available 22,284.45 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement  and  for  maintenance,  in  addi- 
tion to  tlie  balance  unexpended  July  1,  1J)08 41,000.00 

Submitted  in  compliance  witli  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  0  8.) 

9.  Skidaway  Narrows^  Georgia, — ^The  Narrows  is  a  narrow,  tor- 
tuous water  course,  and  when  improved  will  constitute  an  alternative 
or  additional  route  for  a  portion  of  the  inside  waterway  between 
Savannah,  Ga.,  and  Fernandina,  Fla.  In  its  present  condition  it  is 
navigable  only  at  high  water  for  small  sailboats  and  pleasure  launches. 

The  approved  project  of  improvement  was  adopted  by  the  river 
and  harbor  act  or  March  3,  1905,  and  will  be  found  printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1904,  pages  1680-1684. 
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This  project  contemplated  the  establishment  of  a  navigable  channel 
6  feet  deep  at  mean  low  water  and  75  feet  wide  at  bottom,  connecting 
Bumside  Kiver  with  Isle  of  Hope  (or  Skidaway)  River,  the  route  oi 
sudi  channel  to  be  through  the  marsh  and  hammock  land  to  the  west 
of  the  Narrows.  Subsequent  developments  made  it  necessary  to  aban- 
don Hiis  route — principally  on  account  of  the  difficulty  in  obtaining 
the  desired  right  of  way  through  private  property.  A  new  route, 
following  practically  the  course  of  the  Narrows,  has  been  adopted. 
The  estimated  cost  of  the  improvement  by  the  new  route  is  $55,000. 

The  amount  expended  up  to  June  30, 1908,  was  $34,595.19. 

With  the  $20,000  appropriated  by  the  river  and  harbor  act  of 
March  3, 1905,  a  channel  with  a  bottom  width  of  GO  feet  and  a  depth 
of  5  feet  at  mean  low  water  was  provided  over  a  portion  of  the 
adopted  route,  making  it  available  for  commerce  at  high  water. 

With  the  $35,000  appropriated  by  the  river  and  harbor  act  of 
March  2,  1907,  this  channel  is  to  be  deepened  to  not  less  than  6  feet 
at  mean  low  water  and  widened  to  75  leet,  and  a  channel  of  equal 
proportions  dredged  along  the  remainder  of  the  route. 

Ih*edging  operations  were  begun  October  12,  1907,  and  were  in 
progress  at  the  close  of  the  fiscal  year. 

While  Hie  work  already  done  renders  navigation  through  the  Nar- 
rows much  easier  at  high  water,  the  route  will  not  be  available  at 
low  water  until  the  additional  dredging  mentioned  above  is  completed. 

The  mean  rise  and  fall  of  tide  at  this  locality  is  8  feet. 

The  proportion  of  the  approved  project  accomplished  up  to  June 
30,  1908,  was  about  65  per  cent. 

It  is  proposed  to  expend  the  available  balance  in  completing  the 
improvement. 

Altiiough  the  improvement  is  far  from  complete,  this  route,  which 
is  about  6  miles  shorter  from  Savannah  to  the  south  than  the  old 
route,  is  extensively  used,  but  it  is  not  practicable  to  separate  its 
commerce  from  that  of  the  inside  route,  of  which  it  forms  a  part. 

This  improvement  has  not  yet  been  carried  far  enough  to  produce 
any  material  reduction  in  freight  rates. 

Jnly  1,  1907,  balance  unexpended $34,432.85 

June  80,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement     14,  028. 04 

Julj  1»  1908,  balance  unexiwnded 20.404.81 

Julj  1,  1W8,  outstanding  liabilities 4,197.60 

July  1,  1908,  balance  avaUable 16,207.21 

July  1,  1908,  amount  covered  by  uncompleted  contracts 15,973.64 

(See  Appiondiz  0  9.) 

10.  Cumberland  Sounds  Georgia  and  Flonda, — In  its  original  con- 
dition the  available  depth  at  the  entrance  varied  from  1 1  to  12.5  feet 
at  mean  low  water.  The  point  of  ci-ossing  tlic  bar  was  subject  to  very 
great  changes  in  location,  moving  in  a  series  of  years  as  much  as  1\ 
miles.  The  distance  from  the  outer  bar  to  the  city  of  Fernandina, 
FLl^  is  about  6^  miles. 

The  project  of  improvement  submitted  in  1870  and  revised  by  a 
Board  of  Ensineers  in  1891  provides  for  the  construction  of  two  low 
jetties  from  tne  shores  on  opposite  sides  of  the  entranc^e  and  extend- 
ing seaward  across  the  bar  upon  lines  so  directed  that  the  ends  will 
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be  parallel  to  each  other  and  about  3,900  feet  apart  These  jetties 
were  intended  to  establish  a  low-water  channel  across  the  bar  not  less 
than  19  feet  in  depth.  The  cost  of  the  improvement  was  originally 
estimated  at  $2,071,023,  and  as  modified  at  $1,606,500,  for  the  comple- 
tion of  low  jetties,  and  at  $2,079,500  if  high  jetties  were  found 
necessary.    There  was  expended  under  this  project  $932,500. 

The  present  project,  which  was  adopted  by  act  of  Congress  of 
June  3,  1896,  provides  for  the  establishment  of  a  channel  across  the 
bar  19  feet  deep  at  mean  low  water  by  the  construction  of  two  jetties 
of  stone,  resting  on  a  foundation  of  brush  mattresses,  on  the  same  line 
as  those  in  the  previous  project,  the  scour  between  the  jetties  to  be 
aided  by  dredging,  if  necessary,  the  total  cost  of  the  improvement,  at 
the  time  of  this  project,  to  be  $2,350,000,  exclusive  of  amounts  pre- 
viously appropriated. 

The  amount  expended  under  this  project  up  to  June  30,  1908,  was 
$2,358,022.89  (of  which  $254,194.36  was  for  maintenance),  whidi, 
added  to  the  amount  previously  expended,  gives  a  total  expenditure 
for  this  work  of  $3,290,522.89. 

A  refundment  of  $3,944.13  and  a  total  of  $8.90  received  from  sale 
of  unserviceable  property  have  been  received  and  deposited  to  the 
credit  of  the  appropriation. 

By  this  expenditure  two  stone  jetties  have  been  constructed  and  a 
seagoing  dredge  provided,  which  together  have  produced  a  navigable 
channel  with  a  minimum  width  of  400  feet  and  a  controlling  depth  of 
24.5  feet  at  mean  low  water,  or  5.5  feet  more  than  called  for  by  the 
project. 

All  work  done  during  the  fiscal  year  was  for  maintenance,  and  con- 
sisted of  the  following: 

The  United  States  seagoing  dredge  Cumberland  removed  a  total 
of  186,981  cubic  yards  of  material  m  straightening  and  deepening 
the  channel  alongside  the  north  jetty.  A  cross-section  survey  was 
made  of  the  outer  end  of  the  south  jetty  and  a  complete  survey  made 
of  the  entrance  between  the  jetties  and  the  outer  bar.  Four  miles  of 
high-water  line  on  the  south  end  of  Cumberland  Island  was  located 
and  plotted.  Eanges  were  established  marking  the  channel  along 
the  north  jetty.  Specifications  were  issued  and  contract  entered  into 
for  repairmg  the  south  jetty. 

On  June  80,  1908,  the  ship  channel  alongside  the  north  jetty  had  a 
controlling  depth  of  24.5  feet  at  mean  low  water,  with  a  general  depth 
of  25  feet.  The  channel  has  a  minimum  width  of  400  feet  ana  is 
upon  a  straight  line  defined  by  ranges  on  Amelia  Island. 

The  channel  on  the  south  side  of  the  entrance  has  continued  to 
deepen  and  enlarge  during  the  past  year  and  on  June  30, 1908,  had  a 
controlling  depth  of  22  feet  at  mean  low  water. 

The  mean  rise  and  fall  of  tide  is  6  feet. 

The  project  for  the  improvement  of  Cumberland  Sound  was  re- 
ported as  completed  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1905,  page  1287. 

It  is  proposed  to  apply  the  available  balance  and  additional  appro- 
priation recommended  toward  raising  the  low  places  in  the  north  and 
south  jetties  to  high-water  mark,  filling  voids  and  openings  in  the 
north  ]etty,  and  constructing  mounds  at  the  outer  ends  of  both  jetties, 
and  for  such  repairs  to  the  dike  on  Cumberland  Island  and  such 
dredging  in  the  jetty  channel  as  may  become  necessary. 
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The  additional  work  proposed  is  for  extension  of  benefits. 

As  Cumberland  Sound  merely  constitutes  the  ocean  entrance  to 
Femandina  Harbor  the  commerce  is  practically  the  same  as  that  for 
Femandina,  and  since  the  harbor  of  Femandina  is  now  a  special 
work  of  improvement  the  commerce  is  pven  under  that  head. 

The  effect  of  the  improvement  has  been  to  cause  a  reduction  in 
freight  rates  of  from  25  to  40  per  cent. 

A  list  of  the  Annual  Reports  of  the  Chief  of  Engineers  and  of 
executive  documents  containing  the  various  projects,  history  of  the 
work,  maps,  etc.,  may  be  found  printed  on  page  288  of  the  Annual 
Seport  of  the  Chief  of  Engineers  for  1905. 

Keference  to  reports  on  examination  and  survey  of  Femandina 
Harbor,  ordered  by  the  river  and  harbor  act  of  March  »3, 1905,  will  be 
found  on  page  312  of  the  Annual  Eeport  of  the  Chief  of  Engineers 
for  1906. 

July  1, 1907,  balance  unexpended $117, 201.46 

Amount  received  from  refundment 2.00 


n7,2as.46 
Jane  30,  1908,  amount  expended  during  flscnl  yenr  for  niaintpnaiue 

of  Improvement 16, 273. 32 


July  1,  1908,  balance  unexpended 100,a30.14 

July  1.  1908,  outstanding  liabilities 201. 77 


July  1, 1908,  balance  available 1(H),  728. 37 

July  1,  1908,  amount  covered  by  uncompleted  contracts 74, 100.00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  eiidlnjj:  .Tune 
SM),  1910,  for  maintenance  of  improvoinent  in  addition  to  the  bal- 
ance unexpended  July  1,  IIKKS 50,000.00 

Submitted  in  compliance  with  reqniremonts  of  sundry  civil  act  of 
June  4, 1^7,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 

(See  Appendix  O  10.) 

11.  Femandina  Ilarhor^  Florida. — As  will  be  seen  from  Coast  Sur- 
vey chart  No.  453,  the  lower  end  of  Amelia  Kiver  forms  a  deep  basin 
opposite  the  city  of  Fernnndina,  which  portion  of  tlie  river  is  known 
as  Femandina  Harbor.  The  lower  end  of  the  harbor  connects  with 
Cumberland  Sound  and  is  2  miles  from  the  bar.  The  harbor  is  about 
lySOO  feet  in  width  at  the  entrance  and  about  2  miles  lontr.  It  em- 
braces about  160  acres  of  well-sheltered  anchora«:e  p^round,  with  a 
depth  fifreater  than  25  feet  at  mean  low  water,  but  is  somewhat  ob- 
structed by  small  shoals.  Above  tliis  basin  there  exists  a  slioal  some 
4^000  feet  in  length,  with  low-water  depths  over  same  raii»riu^  from 
14  to  18  feet.  Above  this  shoal  tlie  river  separates  into  two  estuaries, 
which  carry  deep  water  for  alK)ut  2  miles. 

A  project  providing  for  such  extensions  of  the  depth  and  width  of 
the  channel  in  front  of  the  town  of  Femandina  as  will  meet  the 
requirements  of  commerce  will  be  found  printed  as  House  Document 
No.  888^  Fifty-ninth  Conj^ivss,  first  s(»ssion. 

The  improvement  propose<l  consists  in  dred^in^  a  channel  with 
widths  varying  from  400  to  600  feet  and  depths  from  20  to  24  fec^t  at 
mean  low  water,  in  front  of  and  to  a  shod  distance  above  (southwest 
of)  the  city  of  Femandina.  The  estimated  first  cost  of  this  work  is 
$115,000,  with  $15,000  at  periods  of  every  two  or  three  years  for 
maintenance  after  completion. 
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This  project  was  adopted  by  act  of  Congress  approved  March  2, 
1907,  which  appropriated  $115,000  for  its  completion. 

Work  under  the  project  was  begun  September  14,  1907,  and  at  the 
close  of  the  fiscal  year  all  dredging  provided  for  was  practically 
completed. 

On  June  30,  1908,  the  controlling  depth  in  the  channel  just  above 
Old  Femandina  was  25  feet  at  mean  low  water,  from  a  point  oppo- 
site Calhoun  street  to  the  Hill  and  Nassau  docl^,  23  feet;  and  rrom 
this  latter  point  to  the  mouth  of  Lanceford  Creek,  21  feet.  The 
mean  rise  and  fall  of  tide  is  6.  feet. 

The  amount  expended  up  to  June  30, 1908,  was  $85,092.98. 

On  June  30  the  project  was  about  90  per  cent  completed. 

It  is  proposed  to  expend  the  available  balance  in  completing  the 
improvement. 

Before  the  improvement  of  Cumberland  Sound  (in  1879),  which 
constitutes  the  ocean  entrance  to  Femandina  Harbor,  the  amiual  in 
and  out  bound  tonnage  at  Femandina  was  about  300,000,  and  the 
value  of  imports  and  exports  estimated  at  about  $2,500,000.  ITie 
commerce  of  the  port  during  the  calendar  year  1907  amoimted  to 
730,000  tons,  with  a  value  of  about  $14,363,429.  The  chief  articles 
of  export  are  lumber,  phosphate  rock,  and  naval  stores. 

The  effect  of  the  improvement  of  Cumberland  Sound  has  been  to 
cause  a  reduction  in  freight  rates  of  from  25  to  40  per  cent.  It  can 
not  now  be  said  what  further  effect  the  improvement  of  Femandina 
Harbor  will  have  upon  these  rates. 

July  1,  1907,  balance  unexpended $115,000.00 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 

improvement 85, 092. 08 

July  1,  1908,  balance  unexpended 29,907.02 

July  1,  1908,  outstanding  liabilities 14,776.76 

July  1,  1908,  balance  available 15. 130.  26 

July  1,  1908,  amount  covered  by  uncompleted  contracts 7, 419. 99 

(See  Appendix  O  11.) 

12,  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation, — There  was  expended  $1,197.79  during  the  fiscal  year  in 
connection  with  the  removal,  during  the  previous  year,  of  the  wreck 
of  the  American  schooner  Arthur  G.  Wade^  sunk  in  Savannah 
Harbor. 

(See  Appendix  O  12.) 

EXAMINATION  AND  SURVEY  MADE  IN  COMPLIANCE  WTTH  RIVER  AND  HAR- 
BOR ACT  APPROVED  MARCH  2,  1907. 

Reports  dated  April  18,  1907,  and  March  24,  1908,  on  preliminary 
examination  and  survey,  respectively,  of  Savannah  River^  for  SO  miles 
below  Augusta^  Ga.^  required  by  the  river  and  harbor  act  of  March 
2, 1907,  w  ere  submitted  by  the  district  officer  and  Fere  reviewed  bythe 
Board  of  Engineers  for  Kivers  and  Harbors,  pursiispt  to  law.  They 
were  transmitted  to  Congress  and  printed  in  Hous(^^  Document  No. 
962,  Sixtieth  Congress,  first  session.  A  plan  for  impiX)vement,  at  an 
estimated  cost  of  $300,000,  is  presented. 

The  Jocal  officer  was  also  charged  with  the  duty  of  making  a  re- 
survey  of  the  inside  water  route  between  SaDatiuah.^  (Xci*^  <ww!  Fema$^ 
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dinoj  Fla.j  required  by  the  river  and  harbor  act  of  March  2, 1907,  and 
report  thereon  will  l)e  duly  submitted  when  received. 

IMPROVEMBNT  OP  RIVERS  AND  HARBORS  IN  THE  JACKSONVILLE, 

FIX)RIDA,  DISTRICT. 

This  district  was  in  the  charge  of  Maj.  Francis  R.  Shunk,  Corps 
of  Engineers,  to  August  26,  1907,  and  of  Lieut.  Col.  Lansing  H. 
Beach,  Corps  of  Engineers,  since  that  date.  Division  engineer,  Lieut. 
Col.  Dan  C.  Kin^an,  Corps  of  Engineers. 

1.  St.  Johns  River^  Florida. — ^This  work  includes  the  improvement 
of  the  bar  at  the  river  mouth  and  the  improvement  of  tne  channel 
from  the  bar  to  Jacksonville,  a  distance  of  27.5  miles.  Before  im- 
provement there  was  a  varying  channel  across  the  bar,  sometimes  5, 
sometimes  7  feet  deep,  and  shifting  in  location  through  a  north  and 
south  range  of  1  mile.  Between  the  bar  and  Jacksonville  the  channel 
had  a  least  mean  low-water  depth  (at  Dames  Point)  of  11.5  feet. 

The  range  of  tide  is  5.22  feet  at  the  bar,  4.3  feet  at  Mayport,  1.8 
feet  at  Dames  Point,  and  1  foot  at  Jacksonville. 

The  first  project  of  improvement,  adopted  in  1879,  contemplated 
A  channel  15  feet  deep  at  mean  low  water  from  Jacksonville  to  the 
ocean.  This  was  to  be  obtained  by  dredging  and  building  training 
walls  in  the  river  and  by  building  two  stone  jetties  converging  upon 
the  bar,  1,600  feet  apart  at  their  outer  ends.  Under  this  project  the 
sum  of  $1,417,000  was  expended.  As  a  result  the  bar  channel  was 
fixed  and  aeepened  to  13  leet,  and  the  river  channel  was  deepened  to 
16.5  feet 

The  present  project,  adopted  in  1896  and  modified  in  1903,  con- 
templates a  channel  from  Jacksonville  to  the  ocean  300  feet  wide  and 
24  reet  deep,  except  at  Dames  Point,  where  the  width  was  to  be  400 
feet  and  the  depth  25  feet,  this  channel  to  be  obtained  by  dredging 
and  building  training  walls  in  the  river  and  by  raising  ana  extending 
the  jetties.  The  estimated  cost  was  $2,109,750,  but  for  reasons  stated 
in  the  district  ofiicer's  report  this  estimate  has  been  increased  to 
$2,176,750. 

The  funds  appropriated  have  been  expended  in  building  a  sea- 
going suction  dredge  {St.  Johns)  and  a  river  dredge  {Jacksomnllc)^ 
in  dredging  with  the  plant  thus  provided  and  by  contract,  in  building 
training  walls,  and  in  raising  and  extending  the  jetties  at  the  en- 
trance. The  total  expenditure  to  June  30,  1908,  was  $2,243,818.05, 
of  which  $176,175.99  was  for  construction  of  a  seagoing  dredge  and 
$216,261.64  for  work  of  maintenance.  The  result  has  S^en  the  com- 
pletion of  the  channel  contemplated  by  the  jproject,  excepting  through 
the  shoals  at  Trout  Creek  and  at  White  Shells.  At  the  nrst  place 
the  channel  is  only  about  230  feet  wide,  the  remaining  70  feet  being 
obstructed  by  rock  and  soft  material. 

At  White  Shells  the  channel  is  narrowed  about  00  feet  by  a  ledge 
of  coquina  rock  and  has  filled  in  until  its  width  is  not  more  than  150 
feet  Shoaling  occurred  in  the  channel  at  Mile  Point  and  AVhite 
Shells,  requiring  work  of  maintenance.  The  mid-channel  depth  at 
the  former  place  was  restored  during  the  year;  at  tlio  latter  the  work 
was  begun  on  the  northerly  side  of  the  cut  and  carried  as  far  to  the 
Boutheny  side  as  funds  permitted.  An  available  channel  having  a 
least  depth  of  24  feet  now  exists  from  the  ocean  to  JacksoivNiWa^  ^- 
thoof^  not  yet  such  as  is  contemplated  by  the  project. 
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The  building  up  of  the  inner  portion  of  the  north  jetty  has  un- 
doubtedly materially  assisted  in  the  maintenance  of  the  cnannel  at 
the  entrance,  but  the  remaining  low  places  in  both  jetties  should  be 
restored  to  the  original  height  not  only  to  secure  future  maintenance 
of  the  favorable  conditions  now  obtaining,  but  also  to  prevent  serious 
deterioration  of  the  channel  which  wiU  occur  with  certainty  and 
rapidity  unless  the  jetties  are  promptly  restored  to  the  height  and 
condition  which  it  was  calculated  from  the  first  tiiey  must  nave  to 
serve  the  purpose  for  which  they  were  built.  The  district  oflScer  esti- 
mates that  the  sum  of  $225,000  will  be  required  for  this  work  and  that 
the  sum  of  $75,000  will  be  required  in  addition  for  the  maintenance 
of  the  dredged  channel  in  the  river  above  the  entrance,  a  total  of 
$300,000. 

Were  it  not  for  the  improvement,  freight  rates  from  Florida  to 
northern  points  would  be  50  per  cent  greater  than  they  are. 

The  St.  Johns  River  is  navigable  from  the  mouth  to  Lake  Wash- 
ington, a  distance  of  276  miles,  but  for  deep-draft  vessels  only  as  far 
as  Jacksonville,  27.5  miles. 

The  estimated  value  of  the  commerce  for  1907  is  $60,627,881. 

Tonnage  by  years:  1898,  494,474;  1899,  816,477;  1900,  649,221; 
1901,  700,179;  1902,  903,191;  1903,  1,052,076;  1904,  1,000,316;  1905, 
1,40(kG47;  1906,  2,455,101;  1907,  2,485,610. 

More  detailed  information  may  be  found  in  Reports  of  the  Giief 
of  Engineers  as  listed  on  page  329  in  Beport  of  the  Chief  of  En- 
gineers for  1907. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure in  fiscal  year  ending  June  30, 1910,  to  widening  the  channel 
at  AAliite  Shells  cut  and  Trout  Creek  cut  and  for  maintenance.  The 
additional  work  proposed  is  for  the  purpose  of  extension  of  benefits. 

July  1,  1007,  balance  unexpended $112,  d97. 13 

Rweipts  from  sales 342.41 

November  26,  1007,  allotted  from  emergency  appropriation,  river 
and  barbor  act  of  March  2,  1907 10, 000. 00 


June  30,  1908,  amount  expended  during  fiscal  year : 

For  works  of  improvement $12,135.04 

For  maintenance  of  improvement 109,900.00 


123,339.54 
122,035.04 


July  1,  1908,  balance  unexpended 1,304.50 

July  1,  1908,  outstanding  liabilities 50.00 


July  1,  1908,  balance  available 1,254.50 


Amount  (estimated)  required  for  completion  of  existing  project 07,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement  and  for  maintenance,  in  ad- 
dition to  the  balance  unexpended  July  1,  1908 367,000.00 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
(See  Appendix  P  1.) 

^,  St.  Johns  River ^  Florida^  opposite  tJve  city  of  Jacksonville. — 
The  project  for  improving  the  St.  Johns  River  from  Jacksonville  to 
the  ocean  provides  for  a  channel  24  feet  deep.  Between  the  navigable 
channel  and  the  pierhead  lines  at  the  city  of  Jacksonville  the  deptlis 
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are  in  many  places  considerably  less  than  24  feet.  A  project  for  secur- 
ing a  depth  of  24  feet  at  mean  low  water  from  the  existing  channel  to 
the  piernead  line  on  the  left  bank  of  the  river,  between  the  Florida 
East  Coast  Railway  bridge  and  Hogans  Creek,  was  adopted  by  the 
river  and  harbor  act  of  March  2, 1907.  The  estimated  cost  (raised  in 
1908)  is  $586,500. 

Work  upon  this  project  was  commenced  October  1,  1907,  and  was 
still  in  progress  at  the  end  of  the  fiscal  year. 

The  total  expenditure  up  to  June  30,  1908,  was  $112,350.88.  The 
result  has  been  the  removal  of  most  of  the  shoal  places  between  the 
railway  bridge  and  the  foot  of  Hogan  street,  forming  about  26 
per  cent  of  the  necessary  work. 

The  average  rise  and  fall  of  tide  is  0.8  foot,  although  under  spe- 
cial conditions  the  river  sometimes  rises  to  a  height 'of  3  feet  above 
mean  low  water. 

For  conunercial  statistics  and  other  general  information  reference 
is  made  to  the  current  report  and  summary  on  improvement  of  St 
Johns  Biver,  Florida. 

It  is  estimated  that  the  completion  of  the  project  will  reduce  freight 
rates  about  10  per  cent. 

It  is  proposed  to  apply  the  amount  which  is  estimated  as  a  profit- 
able expenaiture  in  fiscal  year  ending  June  30, 1910,  to  the  coiiiplotion 
of  the  project  which  is  necessary  to  make  the  improvement  available. 

jDly  1, 1007,  balance  unexpended $371,  500.00 

June  30,  1008,  amount  expended  during  fiscal  ycur  for  works  of 

Improyement 112, 350. 88 

July  1,  1908,  balance  unexpended 25!),  149. 12 

July  1, 1908,  outstanding  liabilities 31, 021. 11) 

July  1,  1908,  balance  available 22s,  127.9;^ 


July  1,  1908,  amount  covered  by  uncompleted  contracts KM),  019. 46 

Amount  (estimated)  required  for  completion  of  existing  projoct 215,  U(X).  00 


Affionnt  that  can  be  profitably  expended  in  fis(*a1  year  ending  June 
80,  1910,  for  works  of  improvement,  in  addition  to  tbe  l)alance 
unexpended  July  1,  1908 J 215,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

,    June  4f  1897. 

(See  Appendix  P  2.) 

S.  St.  Johns  River  at  Orange  Mills  Flats,  Florida.— TXw  ohjort  of 
this  work  is  to  obtain  a  13-ioot  channel  at  mean  low  water  from 
Jacksonville  to  Palatka.  Before  improvement  tliore  w(M'e  four  slioals, 
all  near  Orange  Mills,  of  less  depth  than  13  feet.  Tlx^se  were  For- 
resters Point  shoal,  least  depth  11.6  feet;  Orange  Mills  flats.  i).8  feet: 
Raoey  Point  shoal,  10.1  feet ;  and  Toeoi  shoal,  11.1  feet. 

The  mean  range  of  tide  is  0.9  foot.  The  annual  variation  of 
water  stage  is  about  S  feet. 

The  project,  adopted  in  1893,  is  to  dredge  a  channel  200  feet  wide 
and  18  feet  deep  through  the  shoals  named.  The  estimated  cost 
(increased  in  1906)  is  $185,000. 

The  total  expenditure  up  to  June  30,  1908,  was  $118,506.50.  The 
resalt  has  been  the  formation  of  a  channel  13  feet  deep.  160  feet  wide, 
through  Orange  Mills  flats  and  Forresters  Point  shoal  and  120  feet 
wide  through  Bacey  Point  and  Tocoi  shoals. 
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The  project  is  about  64  per  cent  completed. 

The  river  is  navigable  to  Lake  Washington,  a  distance  of  276 
miles. 

The  existence  of  the  St.  Johns  waterway  has  probably  had  an 
important  eflfect  in  keeping  down  freight  rates,  but  the  increase  of 
the  channel  to  13  feet  has  not,  so  far  as  known,  caused  any  changes 
in  rates. 

For  more  detailed  information  see  Report  of  the  Chief  of  Engi- 
neers for  1898,  pages  1344-1348;  for  1901,  page  1738;  for  1904, 
pages  1690-1691. 

The  commerce  of  the  upper  St.  Johns  is  chiefly  in  lumber,  shingles, 
building  material,  and  general  merchandise. 

Tonnage  by  years:  1898,  25,866;  1899, 122,074;  1900,  171,500;  1901, 
67,500;  1902,  167,950;  1903,  269,610;  1906,  559,838;  1907,  273,070. 

It  is  prpposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure in  fiscal  year  ending  June  30,  1910,  to  widening  existing 
channels,  completing  the  project.  The  additional  work  proposed  is 
for  the  purpose  of  extension  of  benefits. 

July  1,  1907,  balance  unexpended . $26,230.74 

June  30,  190S,  amount  expended  during  fiscal  year  for  works  of  im- 
provement       24,  737. 24 


July  1,  1908,  balance  unexpended 1, 493.  50 


Amount  (estimated)  required  for  completion  of  existing  project. 65,000.00 


Amount  that  can  be.profitably  expended  in  fiscal  year  ending  June  30; 
1910,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1908 65, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  P  3.) 

4.  Volusia  har^  Florida. — ^The  object  of  this  improvement  is  to 
secure  a  channel  5  feet  deep  through  the  bar  of  that  name  at  the  head 
of  Lake  George,  and  from  that  lake  to  Lake  Monroe.  Before  im- 
provement the  channel  at  this  locality  was  very  crooked,  with  a  low- 
water  depth  varying  between  3.5  and  4.5  feet. 

The  project,  adopted  in  1879  and  modified  in  1882  and  1887,  pro- 
vided for  the  construction  of  two  converging  jetties  and  for  dredg- 
ing, in  order  to  secure  a  depth  of  5  feet  at  mean  low  water,  at  an 
estimated  cost  of  $25,000. 

The  project  was  completed  in  1887  and  additional  work  required 
is  for  maintenance.  As  shoaling  is  continual,  it  has  been  found  neces- 
sary to  dredge  from  time  to  time  in  order  to  maintain  the  requisite 
depth. 

The  total  expenditure  up  to  June  30,  1908,  was  $44,000,  of  which 
$19,000  was  for  work  of  maintenance.  As  a  result  there  is  now  a 
channel  from  Palatka  to  Sanford  having  a  least  depth  of  5  feet  at 
mean  low  stage. 

It  is  proposed  to  apply  the  amount  estimated  as  a  j)rofitable  ex- 
penditure in  fiscal  year  ending  June  30,  1910,  to  maintenance  of 
existing  channels. 

The  usual  variation  of  water  level  is  2  feet;  the  extreme  variation, 
8i  to  5  feet 
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The  existence  of  the  St.  Johns  waterway  has  probably  had  an  im- 
portant effect  in  keeping  down  freight  rates,  but  the  inci-easo  of  the 
channel  depth  to  5  feet  nas  not,  so  far  as  known,  caused  any  change 
in  freight  rates. 

For  more  detailed  information  see  Report  of  the  Chief  of  En- 
gineers for  1896,  pages  131^-1314;  for  1897,  page  1550;  for  1905, 
page  1296. 

The  commerce  of  this  portion  of  the  river  is  chiefly  in  grain,  fer- 
tilizers, ship  stores,  vegetables,  and  general  merehanclise.  The  esti- 
mated value  of  the  commerce  for  1907  is  $2,753,770. 

Tonnage  By  vears:  1898,  21,959;  1899,  26,358;  1900,  31,511;  1001, 
82,437;  1902.  53,678;  1903,  55,922;  1904,  60,347;  1905,  111,102;  1900, 
412,703;  1907,  66,005. 

Jnly  1,  1907,  balance  nnexpended $5,510.03 

June  30,  1903,  amount  expended  during  fiscal  year  for  maintenance 
of  improyement 5, 510. 08 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1910,  for  maintenance  of  improvement 5, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1887,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 

(See  Appendix  P  4.) 

6.  Oklawaha  River^  Florida, — Before  improvement  this  river  was 
obstructed  by  snags,  accumulation  of  drift,  and  overhanffing  trees. 

The  project,  adopted  in  1891,  was  to  clear  the  river  of  obstructions, 
so  as  to  give  a  navigable  channel  4  feet  deep  at  mean  low  stage  from 
the  mouth  to  Leesburg,  a  distance  of  94  miles,  at  an  estimated  cost 
of  $26,000.  This  was  modified  by  the  river  and  liarbor  act  of  March 
2,  1907,  which  provided  for  removing  obstructions  and  deepening 
the  channel  to  6  feet  at  mean  low  water  from  the  mouth  of  the  Okla- 
waha to  the  head  of  Silver  Springs  Run  at  an  estimated  additional 
cost  of  $15,000.  This  project  is  printed  in  House  Document  No.  782, 
Fifty-ninth  Congress,  first  session. 

Up  to  June  30^  1908,  the  total  expenditure  under  this  project  was 
$38,810.86,  of  which  $16,208.07  was  for  work  of  maintenance. 

As  a  general  result,  there  is  a  fairly  well  cleared  cliannel  0  feet 
deep  for  the  first  32  miles  of  the  stream,  a  practicable  channel  4  feet 
deep  at  ordina^  low  stages  of  the  river  to  Silver  Sprin«rs  Run,  53 
miles  from  the  St.  Johns  River,  and  a  cliannel  3  feet  deep  at  ordinary 
stage  of  water  to  Leesburg,  the  head  of  navigation,  94  miles  from  the 
mouth. 

Owing  to  the  unprecedentedly  low  water  during  the  past  several 
monUis  this  depth  of  3  feet  does  not  at  present  exist. 

Silver  Springs  Run,  5^  miles  long  from  the  Oklawaha  to  its  head 
at  Silver  Springs,  affords  the  best  channel  of  the  entire  route. 

As  a  result  of  tne  expenditure  for  maintenance,  several  shoal  ])Iaces 
have  been  dredged  and  many  snags  and  overhanging  trees  removed. 

The  original  project  is  believed  to  be  about  55  per  cent  completed, 
bat  owing  to  the  fact  that  logs  and  snags  arc  carried  by  freshets  into 
the  stream  or  moved  from  the  sides  into  the  channel,  more  work  will 
have  to  be  done  than  can  be  estimated  from  examination  or  survey. 

During  freshets  the  water  sometimes  rises  to  a  height  of  4  feet 
above  its  normal  stage. 
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The  improvement  has  had  no  appreciable  effect  upon  freight  rates. 

The  commerce  concerned  is  small.  The  boats  using  the  river  are 
chiefly  excursion  steamers,  which  run  during  the  winter  months. 
One  steamer,  however,  runs  regularljr  during  the  entire  year  and 
affords  the  only  means  of  communication  for  the  adjacent  country. 

Tonnage  by  years:  1898,  4,481;  1899,  4,291;  1900,  4,847;  1901, 
4,530;  1906,  9,298;  1907,  9,129. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure in  the  fiscal  year  ending  June  30,  1910,  to  making  certain. 
cut-offs,  dredging  shoals,  and  removing  snags  and  overhanging  tree^ 
in  the  lower  river,  and  in  deepening  shoal  places  in  the  upper  river— 
The  additional  work  proposed  is  for  the  purpose  of  extension  ojp 
benefits  and  for  maintenance. 

For  further  information  see  Report  of  Chief  of  Engineers  for  1896^ 
pages  1314-1316;  for  1905,  page  1298. 

July  1,  1907,  balance  unexpended $13, 068. 3fe- 

June  30,  11)08,  amount  expended  during  fiscal  year: 

For  works  of  improvement $10,670.63 

For  maintenance  of  improvement 2,208.07 


12,878.7C^ 


July  1,  1908,  balance  unexpended 189.64 

Amount  (estimated)  required  for  completion  of  existing  project 18,208.07 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  Improvement  and  for  maintenance,  in  addition 
to  the  balance  unexi>ended  July  1,  1908 6^000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  P  5.) 

6.  Indian  Eiver,  Florida,  between  Goat  Creek  and  Jupiter  Inlet — 
Indian  Eiver  is  a  narrow  sound  between  the  coast  and  an  outlying 
fringe  of  islands.  Before  improvement  the  ruling  depth  was  2.5  feet. 
The  tide  is  negligible. 

The  project  adopted  in  1891  provides  for  a  continuous  channel  be- 
tween Goat  Creek  and  Jupiter  Inlet  5  feet  deep  at  mean  low  water 
and  at  least  75  feet  wide  in  the  straight  reaches,  with  as  much  greater 
width  as  may  be  required  in  the  turns.    The  estimated  cost  is  $44,000. 

The  total  expenditure  up  to  June  30,  1908,  was  $52,372.36,  of  which 
$15,085.50  was  for  maintenance.  As  a  result  a  channel  was  obtained 
5  feet  deep  and  nowhere  less  than  50  feet  wide  between  Gk)at  Creek 
and  Pecks  Lake.  The  work  of  maintenance  has  resulted  in  restoring 
the  channel  depth  and  width  between  Goat  Creek  and  a  point  about 
1  mile  below  St.  Lucie  Inlet.  Between  the  latter  point  and  Jupiter 
Inlet,  a  distance  of  about  15  miles,  a  few  shoals  have  formed  which 
slightly  reduce  the  channel  dimensions  and  these  places  still  remain. 

The  project  is  about  80  per  cent  completed. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  expen- 
diture m  fiscal  year  ending  June  30,  1910,  to  deepening  and  widen- 
ing existing  channels,  completing  the  project.  The  additional  work 
proposed  is  for  the  purpose  of  extension  of  benefits. 

The  improvement  has  had  no  eflFect  upon  freight  rates. 

The  commerce  of  Indian  River  is  small.  No  statistics  are  available 
for  1907.  The  waterway  is  used  only  by  launches,  small  local  steam- 
ers, and  sailing  vessels. 
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For  history,  description,  and  project  see  Report  of  Chief  of  Engi- 
neers for  1896,  pages  1318-1320;  for  1905,  page  1299;  1906,  page  1220. 
Tonnage  by  years:  1901,  66,593;  1902,  91,875. 

^xalj  %  1907,  balance  unexpended $9, 327. 76 

.AJUotted  from  emergency  appropriation,  act  of  March  2,  1907 10, 000. 00 

19,327.76 
Jme  80, 1908,  amount  expended  during  fiscal  year  for  maintenance  of 

Improyement 15, 685. 50 

7iily  1, 1908,  balance  unexpended 3, 642. 26 

July  1, 1908,  outstanding  liabiUties 2, 84S.  77 

Joly  1, 1908,  balance  available 793. 49 

A^Boant  (estimated)  required  for  completion  of  existing  project 9,000.00 

fAjnomit  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  improvement  and  for  maintenance  in  addition 
to  the  balance  unexpended  July  1,  1908 9,000.00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See' Appendix  P  6.) 

7.  Biscayne  Bay.  Florida. — Before  improvement,  Biscayne  Bay 
^aa  navigable  for  ooats  drawing  less  than  3  feet  of  water.  There 
^as  a  channel,  excavated  at  private  expense,  12.5  miles  long  with  a 
teast  depth  of  10.5  feet,  from  Miami  to  the  Atlantic  Ocean  near  Cape 
'^lorida.    The  tidal  range  in  the  bay  is  about  1  foot. 

The  river  and  harbor  act  of  June  13,  1902,  adopted  in  part  a  plan 
P^posed  bjr  a  Board  of  Engineer  officers  appointed  in  accordance 
^ith  a  provision  in  the  river  and  harbor  act  of  March  3,  1899.    This 
P*an  contemplated  a  channel  18  feet  deep  from  the  wharves  at  Miami 
~P  the  sea  by  way  of  a  line  entering  the  sea  at  a  point  about  4,000 
*^t  north  of  Norris  Cut,  and  a  refuge  basin  of  same  depth,  1,200 
*^t  long  and  400  feet  wide,  in  some  suitable  place,  this  channel  to  be 
protect^  by  one  or  two  jetties,  as  might  be  found  necessary.    The 
^ttimated  cost  of  the  entire  improvement  was  $1,493,743.     (See  H. 
Doc.  No.  662,  56th  Cong.,  1st  sess.)     The  act  of  1902  appropriated 
•nd  authorized  an  expenditure  of  $300,000  for  part  of  this  work,  and 
provided  that  the  Florida  East  Coast  Railway  Company  should  con- 
rtruct,  at  its  own  expense,  a  basin  1,600  feet  long  and  500  feet  wide 
tdjaoent  to  the  wharves  at  Miami  and  the  channel  from  said  basin 
to  the  east  side  of  the  proposed  refuse  basin  on  the  east  side  of  the 
bay;  that  the  amounts  appropriated  and  authorized  by  Congress 
diould  be  expended  in  constructing  and  protecting  the  portion  ot  the 
channel  extending  to  the  sea  from  the  terminus  of  the  channel  to  be 
ocmstnicted  by  the  railway  company,  of  such  approximately  uniform 
depth  and  .of  such  widths  as  would  Iwst  serve  the  interests  of  naviga- 
tion and  as  could  be  constructed  with  the  funds  appropriated  and 
anthorized.    The  act  further  provided  that  bofore  any  part  of  the 
appropriation  should  be  expended  the  said  railway  company  should 
enter  into  a  contract  with  the  United  States  for  the  performance 
of  its  part  of  the  work. 

*    The  act  of  March  2,  1907,  modified  the  project  by  prescribing  a 
width  of  100  feet  for  the  dredged  channel,  and  by  providing  for  a 
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jetty  on  the  southern  side  of  the  entrance.  The  total  estimated  cost 
of  the  work  authorized  bv  Congress  is  $546,000,  of  which  $27,000 
remains  to  be  appropriated  under  contract  authorization  of  1907. 

The  total  expenditure  up  to  June  30,  1908^  was  $263,179.03,  of 
which  $9,759.17  was  for  emergency  work  of  maintenance  by  the  am- 
struction  of  shore  revetment.  As  a  result  there  is  an  available  chan- 
nel 10  feet  deep  across  the  bay  and  the  two  jetties  are  nearly  com- 
pleted, the  granite  capping  of  the  south  jetty  and  of  the  outer  portion 
of  the  north  jetty  being  still  lacking. 

It  is  expected  that  the  available  balance  will  be  expended  in  com- 
pleting the  jetties  and  in  dredging  and  rock  removal. 

The  project  is  about  46  per  cent  completed. 

The  improvement  in  its  incomplete  condition  has  had  no  effect  in 
reducing  ireight  rates. 

A  description  of  the  bay,  with  report  and  recommendations  of  a 
Board  of  officers,  may  be  found  in  Report  of  the  Chief  of  Engineers 
for  1900,  pages  1986  to  2013.  (See  also  Report  for  1905,  pp. 
1300-1302.) 

Tonnage  by  years:  1899,  18,089;  1902,  8,390;  1903,  18,819;  1904, 
16,788;  1905,  40,700;  1906,  56,405;  1907,  106,010.  "^ 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure in  fiscal  year  ending  June  30, 1910,  to  the  completion  of  the 
project.  The  additional  work  proposed  is  necessary  to  make  the  im- 
provement available. 

July  1,  1907,  balance  unexpended $202, 115. 67 

Amount  appropriated  by  sundry  civil  act  approved  May  27, 1908 119, 000. 00 

321,115.67 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 
improvement 55, 535. 05 


July  1,  1008,  balance  unexpended 265,580.02 

July  1,  1908,  outstanding  liabilities 87,528.09 


July  1,  1908,  balance  available 228, 052. 53 


July  1, 1908,  amount  covered  by  uncompleted  contracts 129, 808. 91 

Amount  (estimated)  required  for  completion  of  existing  project 27,000.00 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending 
June  30,  1910,  for  works  of  Improvement  in  addition  to  the  bal- 
ance unexpended  July  1,  1908 27,000.00 

Submitted  in  compliance  with  requirements  of  sundry  clvU  act  of 
June  4,  1897. 

(See  Appendix  P  7.) 

8.  Harbor  at  Key  West,  Fla.^  and  entrance  thereto. — ^The  entrance 
referred  to  is  the  northwest  channel.  While  Key  West  Harix>r  ac- 
commodates vessels  drawing  about  27  feet,  the  ruling  depth  over 
the  northwest  bar,  before  improvement,  was  10.6  feet  at^mean  low 
water.    The  mean  tidal  range  is  2.6  feet. 

The  project  adopted  in  1889  contemplated  a  channel  17  feet  deep 
at  mean  low  water.  This  was  to  be  secured  by  building  two  stone 
jetties,  one  to  the  northeast  and  one  to  the  west  of  the  (£annel,  con- 
verging toward  the  bar,  and  by  dredging,  if  necessary.  Tlie  esti- 
mated cost  of  the  east  jetty  was  $500,000.  No  estimate  was  made  of 
the  entire  project 
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^  The  act  of  March  2, 1907,  modified  the  project  by  authorizing  oon- 
tinaanoe  of  work  on  the  existing  jetties  or  the  building  of  training 
irills,  in  the  discretion  of  the  Secretary  of  War. 

The  total  expenditure  up  to  June  30,  1908,  was  $519,969.64.  As  a 
rescdt  the  east  jetty  is  about  50  per  cent  completed  and  the  west  jetty 
about  20  per  cent;  the  seagoing  suction  dredge  was  built,  and  a  chan- 
nel has  been  dreaged,  having  a  least  depth  of  17  feet  at  mean  low 
water  over  the  northwest  bar  and  a  wiath  of  100  feet.  The  maxi- 
mum draft  that  could  be  carried  on  June  30,  1907,  was  15.5  feet  at 
mean  low  water. 

It  is  proposed  to  apply  the  sum  of  $125,000  of  the  available  bal- 
ance to  work  on  the  east  jetty  and  the  remainder  to  dredging  or  to 
jetty  work,  as  may  appear  most  advisable  in  the  light  of  later  de- 
velopments. 

An  act  of  Congress,  approved  May  28,  1908,  authorized  the 
expenditure  of  $5,000  for  the  purpose  of  removing  certain  reefs 
from  the  main  ^ip  channel  from  the  appropriation  for  im- 
proving this  harbor,  and  a  project  for  the  expenditure  of  the  sum 
authorized  has  been  approved.  The  obstructions  consist  of  masses 
of  ooral  flrowth  locally  known  as  "  coral  heads."  No  work  had  been 
done  at  the  end  of  the* year. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure in  fiscal  year  ending  June  30,  1910,  to  maintenance. 

The  existence  of  the  northwest  channel  has  an  important  effect 
upon  freight  rates  between  Key  West  and  Tnmpa. 

The  commerce  is  chiefly  in  cattle,  feitilizers,  tobacco,  sponges, 
and  general  merchandise. 

Tonnage  by  years:  1898,  72,908;  1899,  130,713;  1900,  30,594;  1901, 
18,863;  1902,  14,146;  1903,  134,043;  1904,  174,305;  1905,  132,744; 
1907, 189,258. 

For  further  information  see  listed  references  on  page  335,  Report 
of  Chief  of  Engineers  for  1907.  Referencre  to  re(X)rt  on  examination 
made  in  compliance  with  act  of  March  2, 1907,  will  be  found  on  page 
860  of  this  report 

Jnlyl,  MWT,  balance  nnexpended $100,043.07 

June  80, 1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement         6,459.84 

July  1, 1908p  balance  unexpended 192,  fS83. 83 

Jnly  1,  1906,  outstanding  liabilities 204.40 

July  1, 1908,  balance  available 192,379.43 

Amonnt  (estimated)  required  for  completion  of  existing  project —      T'nkimwn. 


Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  June 
80,  1910,  for  works  of  Improvement  and  for  maintenance,  in 
addition  to  the  balance  unexpended  July  1,  1908 CO,  000. 00 

Submitted  in  compHaoce  with  requirements  of  sundry  civil  act  of 
Jmie  4, 1807.  and  of  section  7  of  the  river  and  harbor  act  of  1890. 

(See  Appendix  P  8.) 

0.  Kisrimmee  River,  Florida. — Before  improvement  the  Kissimmee 
Biver  was  tortuous,  shallow,  and  obstnicted  by  snags  and  overhang- 
ing trees.  At  ordinary  stages  the  least  depth  was  about  2  feet,  and 
in  dry  seasons  navigation  was  altogether  suspended.  Canals  had 
been  mmde  through  some  of  the  worst  bends  by  private  (^ul^Ti^YVtSft. 
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The  project,  adopted  June  13,  1902,  provided  for  a  channel  30  to 
60  feet  wide  and  3  feet  deep  at  ordinary  low-water  stages  in  the  Kisr 
simmee  River  (including  the  connecting  canals  and  lakes)  from  the 
town  of  Kissimmee  to  Fort  Bassinger,  and  for  a  channel  26  feet  wide 
and  3  feet  deep  in  Istokpoga  Creek.  The  estimated  cost  of  the  im- 
provement was  $24,220.90. 

The  total  expenditure  to  June  30,  1908,  was  $24,485.62,  of  which 
$3,659.54  was  for  work  of  maintenance.  The  project  is  86  per  cent 
completed. 

The  result  has  been  a  deepening  of  the  channel  to  a  depth  of  3  feet 
from  the  town  of  Kissimmee  to  Fort  Bassinger,  at  ordinary  stages  of 
the  river,  and  the  removal  of  3  shoals  from  Istokpoga  Creek,  near  its 
mouth. 

On  account  of  a  long-continued  drought  the  stream  was  not  navi- 
gable on  June  30,  1908.  The  maximum  draft  that  can  be  carried  at 
ordinary  low-water  stage  is  15  inches.  The  annual  variation  of  level 
of  water  surface  is  about  4  feet. 

The  town  of  Kissimmee  is  at  the  head  of  navigation.  The  entire 
route  from  Kissimmee  to  Fort  Bassin^r,  99^  miles,  is  navigable. 

The  commerce  of  Kissimmee  River  is  in  lumber,  cattle,  fish,  naval 
stores,  fruits,  vegetables,  and  general  merchandise.  On  account  of 
the  low  stage  of  the  river  there  was  little  or  no  navigation  for  the 
year  1907,  and  the  value  of  commerce  could  not  be  obtained.  Com- 
mercial statistics  for  the  calendar  year  1907  are  not  available. 

Tonnage  by  years:  1901,3,670;  1902,9,655;  1903,10,652;  1904, 
2,8G3;   1905,9,911;   1906,10,111. 

The  project  has  lowered  freight  rates  by  enabling  the  steamboats 
to  run  more  months  in  a  year  than  they  did  formerly.  Freight  is 
hauled  by  wagons  when  steamboats  are  not  running,  as  there  are  no 
railroads  in  the  vicinity. 

For  reference  to  examination  and  survey,  see  page  289,  Report  of 
the  Chief  of  Engineers  for  1904. 

It  is  proposed  to  apply  the  available  balance  to  dredging  and  trim- 
ming overhanging  trees  in  Istokpoga  Creek.  The  appropriation 
recommended  is  for  maintenance  of  the  improvement.  The  work 
proposed  is  to  make  the  improvement  available. 

July  1,  1907,  balance  unexpended $10,956.61 

June  30,  1908,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $5, 769. 69 

For  maintenance  of  improvement 2, 401. 54 

ai71.23 


July  1,  1908,  balance  unexpended 2, 785. 38 

July  1,  1908,  outstanding  liabilities 76.  26 

July  1,  1908,  balance  available 2,  709. 12 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement  and  for  maintenance,  in  addi- 
tion to  the  balance  unexpended  July  1,  1908 5, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  P  9.) 

10.  Orange  River^  Charlotte  Harhor^  and  Oaloosahatckee  River^ 
Florida^ — ^These  works  were  consolidated  by  the  act  of  June  18, 1902. 
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(a)  Orange  River. — Before  improvement  the  least  depth  was  2.5 
feet  at  mean  low  water,  and  the  channel  was  obstructed  by  snags  and 
oyerhanging  trees. 

The  project,  adopted  June  13,  1902,  provides  for  a  channel  50  feet 
wide  and  4  feet  deep  at  mean  low  water  from  the  mouth  of  the  river 
to  the  head  of  navij^ation.    The  estimated  cost  was  $2,500. 

The  total  expenditure  to  June  30,  1908,  was  $4,000,  of  which  $2,000 
was  for  work  of  maintenance. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure in  fiscal  year  ending  June  30,  1910,  to  maintenance. 

There  is  now  a  navigable  channel  50  feet  wide  and  4  feet  deep  at 
mean  low  water  from  the  mouth  of  the  river  to  the  head  of  naviga- 
tion, excepting  in  the  upper  portion  of  the  river  the  full  channel 
width  could  not  be  obtained  on  account  of  the  river  width  being  less 
than  50  feet. 

The  mean  rise  and  fall  of  the  tide  is  1  foot.  The  annual  variation 
of  water  level  on  account  of  freshets  is  about  2  feet.  The  maximum 
draft  that  can  be  carried  at  mean  low  water  is  4  feet. 

The  head  of  navigation  is  the  iron  bridge  at  Buckingham,  about  5| 
miles  from  the  mouth  of  the  river. 

The  commerce  of  Orange  River  is  in  fruits,  vegetables,  fertilizers, 
lumber,  and  general  merchandise.  The  value  of  the  commerce  for 
the  year  1907  was  $277,669.34. 

Tonnage  by  years:  1896,  1,250;  1902,  7,155;  1903,  8,555;  1904, 
S,(»9;  1905,  2,074;  1906,  6,258  j  1907,  4,002. 

The  freight  rates  are  practically  the  same  as  before  the  improve- 
ment was  made. 

For  references  to  examinations  and  survey,  see  page  291,  Report  of 
Chief  of  Engineers  for  1904,  and  page  369  of  this  report. 

JnJy  %  1907,  balance  unexpended $1,000.00 

June  SO,  1908.  amount  expended  during  fiscal  year  for  maintenance 

of  Improvement 1,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30,  " 

1910,  for  maintenance  of  improvement («) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
Jane  4, 1807,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(6)  Charlotte  Harbor  and  Calooaahatchee  River  from  Pvntarasa  to 
Punta  Gordo. — ^Thisproject  was  completed  in  1003,  and  no  further 
work  is  proposed.    The  amount  expended  is  $100,000. 

(c)  Caloosahatchee  River  between  Pvntarasa  and  Fort  Thomp- 
tan. — Before  improvement  there  was  a  navigable  channel  with  a  least 
depth  of  6  feet  at  mean  low  water  from  Piintarasa  to  Fort  Myers,  and 
thence  with  a  least  depth  of  3.5  feet  to  Fort  Thompson.  The  upper 
river  was  obstructed  by  snags  and  overhanging  trees. 

The  project,  adopted  in  1882  and  modified  m  1886  and  1888,  pro- 
vided for  a  channel  100  feet  wide  and  7  feet  deep  at  mean  low  water 
from  the  mouth  to  Fort  Myers,  for  a  channel  4  feet  deep  at  mean  low 
water  across  the  shoal  at  Beautiful  Island,  and  for  snagging  and 
cutting  trees  on  the  upper  river. 

The  project  was  completed  in  1901,  at  a  total  cost  of  $33,600;  the 
results  contemplated  were  obtained. 

Since  that  time  $7,468.76  has  been  expended  in  work  of  main- 
tenance. As  a  result  there  is  a  channel  4  feet  deep  from  Fort  Myers 
to  Fort  Thompson  at  ordinary  stages  of  water. 

'See' consolidated  money  statement  on  page  W^, 
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On  May  12,  1908,  the  Secretary  of  War  allotted  the  sum  of  $3,000 
from  the  emergency  appropriation  ($300,000)  of  the  river  and  har- 
bor act  of  March  2,  1907,  for  maintenance  operations,  consisting  of 
dredging  shoals,  removing  snags,  and  trimming  overhanging  trees. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure in  fiscal  year  ending  June  30, 1910,  to  maintenance. 

The  maximum  draft  that  could  be  carried  on  June  30*  1908,  was 
7  feet  from  the  river  entrance  to  Fort  Myers  and  thence  4  leet  to  Fort 
Thompson.  The  mean  rise  and  fall  of  tide  at  the  river  entrance  is 
1.6  feet.  During  freshets  the  water  level  in  the  upper  reaches  of  the 
river  rises  considerably.  The  head  of  navigation  is  Fort  Thompson. 
The  navigable  portion  of  the  river  from  the  mouth  to  Fort  Thompson 
is  59.6  miles  long. 

The  commerce  of  Caloosahatchee  River  is  in  fruits,  vegetables,  fer- 
tilizers, and  general  merchandise.  The  value  of  the  commerce  for  the 
year  1907  was  $250,298.17. 

Tonnage  by  years:  1899,  33,101;  1900,  22,737;  1902,  27,896;  1903, 
27,576;  1904, 12,255;  1905,  9,577;  1906,  22,265;  1907,  4,467. 

No  change  in  the  nature  of  the  commerce  has  resulted  from  the 
improvement.  The  freight  rates  are  practically  the  same  as  before 
the  improvement  was  made. 

References  to  reports  on  examinations  ordered  by  the  river  and 
harbor  acts  of  March  3,  1905,  and  March  2,  1907,  will  be  found  on 
page  332  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1906, 
and  on  page  369  of  this  report. 

July  1,  1907,  balance  unexpended $1,668.90 

Allotted  from  emergency  appropriation,  act  of  March  2,  1907 8, 000. 00 

4,663.90 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance  of 
improvement 1, 632. 66 

July  1,  1908,  balance  unexpended 8,081.24 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 (•) 

Submitted  in  compliance  with  requirements  of  sundry  civU  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

CONSOLIDATED. 

July  1,  1907,  balance  unexpended $2,663.00 

Allotted  from  emergency  appropriation,  act  of  March  2,  1907 8, 000. 00 

5,663.90 

June  80,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 2, 682. 66 

July  1,  1908,  balance  unexpended 3,031.24 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  18991 

(See  Appendix  P  10.) 

11.  Sarasota  Bay^  Florida, — Before  improvement  there  was  a  nav- 
igable channel  in  Sarasota  Bay  with  least  depth  of  6  feet  at  mean 
low  water,  except  at  two  shoals,  where  the  depths  were  4.3  and  8.6 

A  See  consolidated  money  statement  on  this  page. 
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feety  respectively.  little  Sarasota  Bay  had  a  channel  with  a  least 
depth  of  1.2  feet  at  mean  low  water,  except  at  one  shoal  which  was 
bare  at  low  water. 

The  project,  adopted  in  1889,  provides  for  a  channel  100  feet  wide 
and  5  feet  deep  at  mean  low  water  from  Tampa  Bay  to  Sarasota  at 
an  estimated  cost  of  $17,500. 

The  sum  of  $10,000  had  been  expended  under  this  project  when  it 
was  modified  Qn  1896)  to  include  a  channel  75  feet  wide  and  3  feet 
deep  in  Little  Sarasota  Bay  from  Sarasota  to  Caseys  Pass.  The  esti- 
mated cost  of  completion  of  the  entire  project  was  $45,000,  making  a 
total  estimate  of  $55,000,  subsequently  increased  to  $70,000. 

The  river  and  harbor  act  of  March  2, 1907,  provided  for  continuing 
improvement  from  Tampa  Bay  to  Venice.  Venice  is  about  2  miles 
aoutlieasterly  from  Caseys  Pass.  An  examination  of  the  waters  be- 
tween Caseys  Pass  and  the  wharf  near  Venice,  made  in  the  spring 
of  1908  while  dred^ng  operations  were  in  j^rogress  near  there,  showed 
that  the  least  depth  is  8  feet.  Therefore,  in  accordance  with  the  ex- 
isting project,  no  work  is  necessary  beyond  Caseys  Pass. 

The  total  expenditure  to  June  30,  1908,  was  $55,035.25,  of  which 
$10,077.18  was  for  work  of  maintenance. 

The  project,  as  modified  by  the  river  and  harbor  act  of  March  2, 
1907,  is  alx>ut  61  per  cent  completed. 

As  a  result  there  is  a  channel  50  feet  wide  and  5  feet  deep  at  mean 
low  water  from  Tampa  Bay  to  Sarasota.  From  Sarasota  to  Caseys 
Pass  the  channel  is  3  feet  deep  at  mean  low  water,  and  varying  in 
width  from  50  to  75  feet. 

The  maximum  draft  that  could  be  carried  on  June  30,  1908,  was  5 
feet  to  Sarasota,  and  thence  to  Caseys  Pass,  3  feet.  Mean  rise  and 
fall  of  tide  is  1.5  feet 

The  work  proposed  will  be  partly  for  extension  of  benefits  and 
partly  to  Ireep  the  improvement  available. 

The  commerce  of  Sarasota  Bay  is  in  naval  stores,  fruits,  vegetables, 
fertilizers,  fii^,  lumber,  and  general  merchandise.  The  value  of  com- 
merce for  the  calendar  vear  1907  was  $()0C,671.10. 

Tonnage  by  years:  1899,  9,424;  1902,  4,313;  1903,  4,755;  1904, 
26,479;  1905,  8,566;  1906,  12,010;  1907,  13,350. 

The  freight  rates  have  been  lowered  25  to  50  per  cent,  depending  on 
fr^ht  classification,  since  the  improvement  was  undertaken. 

For  reference  to  examination  and  survey,  see  page  293,  Report  of 
Chief  of  Engineers  for  1904. 

jDly  1,  19OT,  balance  unexpended o$18, 738. 33 

June  80,  l&QS,  amount  expended  during  fiscal  year  for  works  of  im- 

provemeot 18,  730. 83 

Jnly  1,  1908,  balance  unexpended 7. 50 

Amoimt  (estUnated)  required  for  completion  of  existing  project 2.5, 000. 00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 
80,  1910,  for  works  of  improvement  and  for  maintenance,  in 
addition  to  the  balance  unexpended  July  1,  1908 20, 000. 00 

Bubmltted  In  compliance  with  requirements  of  sundry  ciyil  act  of 
Jime  4, 1887,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 

(See  Appendix  P  11.) 


unexpended  as  shown  by  the  Annual  Reuort  for  lOOT  ^UovvVOi  t^aA 
Sl8t78S.88. 


860  BEPOET  OP  THE  CHIEF  OP  BNGINEEES,  U.  S.  ABMY. 

12,  Manatee  River,  Florida. — Before  improvement  there  was  a 
least  depth  of  9  feet  at  mean  low  water  over  the  bar  at  the  river 
mouth;  thence  to  Palmetto  the  least  depth  was^bout  6  feet;  thenoe 
to  Bradentown -about  3  feet;  thence  to  EUenton  7  feet;  thence  to 
Rocky  Bluff  6  feet;  thence  to  Rye  1^  feet. 

The  first  project,  adopted  in  1882,  contemplated  a  channel  100  feet 
wide  and  13  feet  deep  at  mean  low  water  from  Tampa  Bay  to  Shaw 
and  McNeills  points,  a  distance  of  4  miles.  This  was  changed  in  1886 
so  as  to  provide  for  a  channel  100  feet  wide  and  8  feet  deep  from 
Tampa  Bav  to  Manatee,  a  distance  of  9  miles. 

The  total  expenditure  under  this  project  was  $34,000. 

In  1892  a  new  project  was  adopted  reverting  to  the  original  plan 
of  a  channel  13  feet  deep  and  100  feet  wide  to  Shaw  and  McNeills 
points.  The  estimated  cost  was  $39,000.  The  sum  of  $12,000  was 
expended  under  this  project. 

As  a  result  of  work  under  all  these  projects  a  channel  was  ob- 
tained 100  feet,  wide  and  9  feet  deep  to  Bradentown,  thence  8  feet 
deep  to  Manatee. 

In  1897  a  project  was  adopted  for  a  cut-off  to  Terraceia  Bay,  at  an 
estimated  cost  of  $20,000.  This  was  completed  to  a  width  of  100 
feet  and  a  depth  of  6  feet  at  mean  low  water,  for  a  total  expenditure 
of  $13,342. 

The  present  project,  adopted  March  3, 1905,  provides  for  a  channel 
100  feet  wide  and  9  leet  deep  from  McNeills  Point  to  Rocky  Bluff, 
and  a  channel  75  feet  wide  and  4  feet  deep  from  Rocky  Bluff  to  Rye. 
The  estimated  cost  is  $53,710. 

The  total  expenditure  on  the  present  project  to  June  30,  1908,  was 
$18,454.35.  There  is  now  a  channel  100  feet  wide  and  7  feet  deep 
at  mean  low  water  as  far  as  Rocky  Bluff,  thence  75  feet  wide  and  4 
feet  deep  to  Rye. 

A  maximum  draft  of  9  feet  could  be  carried  to  Bradentown,  8  feet 
to  Ellenton,  7  feet  to  Rocky  Bluff,  and  4  feet  to  Rye  on  June  30, 
1908,  and  6  feet  through  Terraceia  Cut-off. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure in  fiscal  year  ending  June  30, 1910,  to  maintenance. 

Mean  rise  and  fall  of  tides  at  Manatee  River  entrance  is  1.6  feet.' 
The  annual  variation  of  water  surface  in  the  upper  river  on  account 
of  freshets  is  about  3  feet. 

The  head  of  navigation  is  Rye  and  length  of  the  navigable  channel 
is  20  miles. 

The  commerce  of  the  river  is  in  fruits,  vegetables,  fuller*s  earth, 
lumber,  naval  stores,  and  general  merchandise. 

No  commercial  statistics  for  the  year  1907  are  available. 

Tonnage  by  years:  1898,  23,800;  1899,  43,542;  1900,  55,162;  1902, 
34,495;  1903,  44,367;  1904,  46,517  j  1905,  49,644;  1906,  88,153. 

Freight  rates  have  not  materially  changed  as  a  result  of  th^ 
improvement. 

For  report  of  examination  and  survey  made  in  1902,  see  pages 
1749-1756,  Report  of  Chief  of  Engineers  for  1904. 

It  is  proposed  to  apply  the  available  balance  to  dredging  in  order 
to  complete  the  project,  and  to  maintenance. 

The  present  project  was  38  per  cent  completed  on  June  30,  1908. 
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Jnly  1, 1907,  balance  unexpended $08,889.76 

June  30,  IfiiOS.  amount  expended  during  fiscal  year  for  works  of 

improv^nent ■. 6, 625. 31 


Joly  1,  1908,  balance  unexpended 62, 204. 45 

July  1,  1908,  outstanding  liabilities 706. 00 


July  1,  1908,  balance  available 61, 498. 45 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  tlie  balance 

unexpended  July  1,  1908 5, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
.    June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 

(See  Appendix  P  12.) 

IS.  Tampa  Bay^  Florida. — Before  improvement  the  least  depth 
between  the  Gulf  of  Mexico  and  Port  Tampa  was  13  feet. 

The  first  project,  adopted  August  11,  1888,  contemplated  a  channel 
200  feet  wiae  and  20  feet  deep  at  mean  low  water  from  Tampa  Bay  to 
Old  Tampa  Bay.  The  estimated  cost  was  $63,000.  Prior  to  this 
work  was  carried  on  in  connection  with  improvement  of  Hillsboro 
Bay. 

The  toal  expenditure  under  this  project  was  $50,000. 

A  new  project  was  adopted  March  3, 1899.  It  provided  for  a  chan- 
nel 27  feet  deep  at  mean  low  water  from  the  Gulf  of  Mexico  to  Port 
Tampa,  500  feet  wide  across  the  bar  and  300  feet  wide  in  the  bay,  a 
channel  of  full  width  and  24  feet  deep  to  be  first  secured,  and  sub- 
Beouently  deepened.    The  estimated  cost  was  $750,000. 

The  total  expenditure  under  this  project  was  $345,045.80.  As  a 
result  a  channel  was  formed  128  to  300  feet  wide,  with  a  least  depth 
of  24  feet  at  mean  low  water. 

The  project  was  modified  March  3,  1905,  by  reducing  the  proposed 
depth  to  26  feet  and  by  providing  that  no  expenditure  jJiould  be  made 
until  the  owners  of  the  terminals  at  Tampa  Bay  should  by  valid  con- 
tract agree  that  the  wharfage  charges  at  such  terminals  should  be  sub- 
mitted for  approval  to  the  Secretary  of  War.  A  schedule  of  such 
charges  was  approved  bv  the  Secretary  of  War  on  October  26,  1906. 

The  amount  expended  under  the  revised  project  to  June  30,  1908, 
was  $171^19.45,  mcluding  contingent  expenses  and  completion  of 
the  Gt)vemment  dredge  Key  West. 

Operations  during  the  year  consisted  in  dredging  with  Govern- 
ment plant  and,  under  contract,  in  prosecution  of  the  project,  which 
is  54  per  cent  completed. 

The  maximum  draft  that  can  be  carried  at  mean  low  water  is  24 
feet  Mean  rise  and  fall  of  tide  at  Tampa  Bay  entrance  is  1.5  feet 
and  at  Port  Tampa  2  feet 

The  head  of  navigation  for  24-foot  draft  is  Port  Tampa,  35  miles 
from  deep  water  in  the  Gulf  of  Mexico. 

The  commerce  is  in  phosphate,  lumber,  coal,  crude  petroleum, 
tobacco,  grain,  and  general  merchandise.  The  value  of  commerce  for 
the  year  1907  was  $12,343,675.15. 

Tonnage  by  years:  1896,  276,638;  1898,  236,136;  1899,  238.305; 
1900,  860,761;  1901,  416,503;  1902,  462,703;  1903,  435,867;  1904, 
691,181;  1905,  604,131;  1906,  838,378;  1907,  885,202. 
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The  freight  rates  have  been  lowered  20  per  cent  on  phosphate  ship- 
ments since  the  improvement  was  undertaken. 

It  is  proposed  to  expend  the  available  balance  in  dredging.  The 
proposed  work  is  for  extension  of  benefits. 

For  report  of  examination  and  survey  of  Tampa  Bay,  see  Report  of 
Chief  of  Engineers  for  1897,  page  1596  et  seq. 

July  1,  1907,  balance  unexpended $229, 200.  IS 

Receipts  from  sales 10. 75 

229, 210. 98 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement       135, 551. 72 


July  1,  1908,  balance  unexpended 93, 659. 21 

July  1,  1908,  outstanding  liabilities 16, 782. 79 


July  1,  1908,  balance  available 76, 876. 42 

July  1,  1908,  amount  covered  by  uncompleted  contracts 72,481.50 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  maintenance  of  improvement,  in  addition  to  the 
balance  unexpended  July  1,  1908 25,Q0a00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  P  13.) 

i^.  Hillsboro  Bay,  Florida. — Before  improvement  the  channel  from 
deep  water  in  Hillsboro  Bay  to  the  city  of  Tampa  was  narrow  and 
tortuous,  with  least  depth  of  about  4  feet  at  mean  low  water. 

The  first  project,  adopted  in  1880,  .provided  for  a  channel  9  feet 
deep  at  mean  low  water,  150  feet  wide  in  the  bay  and  200  feet  wide 
in  Hillsboro  River.  In  1888  the  proposed  depth  was  reduced  to  8 
feet.  This  project  was  practically  completed  in  1893,  at  a  cost  of 
$80,000. 

A  second  project,  adopted  March  3,  1899,  contemplated  a  channel 
12  feet  deep  at  mean  low  water,  150  feet  wide  in  the  Day  and  200  feet 
wide  in  the  river,  from  the  12-foot  contour  in  the  bay  to  a  point  100 
feet  south  of  the  Lafayette  Street  Bridge  in  Hillsboro  River.  The 
estimated  cost  was  $300,000.  The  total  expenditure  under  this 
project  was  $275,000.  The  project  was  completed,  except  that  the 
width  in  a  small  part  of  the  bay  channel  was  only  110  feet. 

A  new  project  adopted  March  3,  1905,  provided  for  a  ciiannel  20 
feet  deep  at  mean  low  water  and  150  feet  wide  from  the  lower  bay  to 
the  mouth  of  Hillsboro  Kiver,  with  a  turning  basin  at  inner  end  450 
feet  wide  and  1,050  feet  long,  at  an  estimated  cost  of  $448,350.  The 
work  was  completed  on  February  29,  1908.  The  full  depth  was 
obtained  in  the  channel  excepting  in  the  northwesterly  ena  of  the 
turning  basin,  where  there  is  a  minimum  depth  of  16.8  feet  at  mean 
low  water,  that  having  been  permitted  by  a  supplemental  agreement 
entered  into  with  the  contractor  on  September  24,  1907. 

The  total  expenditure  to  June  30,  1908,  under  this  project  was 
$410,014.53. 

The  maximum  draft  that  can  he  carried  at  mean  low  water  through 
Hillsboro  Bay  to  the  head  of  the  turning  basin,  360  feet  from  the 
month  of  Hillsboro  RJver,  is  20  feet.  Mean  rise  and  fall  of  the  tide 
in  Hillsboro  Bay  is  2.2  feet. 

The  head  of  navigation  for  20-foot  draft  vessels  is  Hendry  & 
Kjiights  Garrison  dock  at  Tampa,  which  is  situated  on  a  channel 
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ocmnectinff  with  the  turning  basin  that  was  dredged  by  private 
capital.  The  head  of  navigation  is  41  miles  from  deep  water  in  Uie 
Gulf  of  Mexica 

The  commerce  of  Hillsboro  Bay  is  in  fruits,  vegetables,  fertilizers, 
fuller's  earth,  naval  stores,  luml)er,  and  general  merchandise.  The 
value  of  the  commerce  for  the  year  1907  was  $18,325,791.63. 

Tonnage  by  years:  1898,  32,070;  1899,  87,740;  1900,  96,029;  1901, 
181,208;  1902,  169,844;  1903,  228,252;  1904,  274,399;  1905,  307,460; 
1906,  450,056;  1907,  520,(529. 

^  The  freight  rates  by  water  have  been  lowered  about  25  per  cent 
since  the  improvement  was  undertaken. 

For  reference  to  examination  and  survey  see  page  295  of  Eeport  of 
Chief  of  Engineers  for  1904. 

It  is  proposed  to  expend  the  available  balance  for  maintenance  of 
the  project 

July  1, 1907,  balance  unexpended $148, 377. 59 

Becelptfl   from   sales,*  $20.24 ;   monuments  at   GaspariUa   Island, 
1176.16 195. 39 


148,  572. 98 
Jime  80,  1908,  amount  expended  during  fiscal  year  for  works  of 
Improvement 111,  024. 48 


July  1, 1908,  balance  unexpended 37, 548. 50 

July  1, 1908,  outstanding  liabUities 500. 00 

July  1,  1008,  balance  available 37, 048. 60 

'Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 
80^  1010,  for  maintenance  of  Improvement,  in  addition  to  the  bal- 
ance unexpended  July  1,  1908 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
,    June  4»  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  P  14.) 

IS.  Crystal^  Anclote.  and  Suwanee  rivers^  Florida. — These  works 
were  consolidated  hy  tne  act  of  June  13,  1902,  and  included  Manatee 
and  Withlacoochee  rivers.  The  river  and  harbor  act  of  March  3, 1905, 
made  separate  provision  for  Manatee  liivcr,  and  the  act  of  March 
8, 1907,  made  separate  provision  for  Withlacoochee  River. 

(a)  CryBtal  mv^.— Before  improvement  the  channel  from  the 
Oulf  of  Mexico  to  the  town  of  Crystal  River  was  tortuous  and  shal- 
low, the  least  depth  being  2.7  feet  at  mean  low  water.  The  entrance 
to  the  river  was  obstructed  by  reefs  and  sand  bars. 

The  project,  adopted  June  13,  1902,  contemplatas  a  channel  (10 
feet  wide  and  6  feet  deep  at  mean  low  water  from  the  (iulf  to  the 
town  of  Ciystal  River.    The  estimated  cost  is  $84,047.40. 

The  total  expenditure  to  June  30,  1908,  was  $23,476.07,  of  which 
$2,700  was  for  completion  of  the  dredge  Floinda, 

The  project  was  completed  on  December  6,  1900. 

Th6  maximum  draft  that'  can  be  carried  at  mean  low  water  is  2.7 
feet    Mean  rise  and  fall  of  the  tide  is  2.3  feet. 

The  town  of  Crystal  River  is  at  the  head  of  navigation,  and  the 
length  of  the  navigable  channel  is  9  miles. 

Tne  commerce  oi  Crvstal  River  is  in  lumber,  pencil  cedar,  oysters, 
fish,  and  general  merchandise.  The  value  of  the  commerce  for  the 
year  1907  was  $260,842.25. 
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Tonnage  by  years:  1902,  1,785;  1903,  725;  1904,  6,875;  1905,  7,474; 
1906,  8,291;  1907,7,888. 

The  freight  rates  have  been  lowered  10  per  cent  since  the  improve- 
ment was  undertaken. 

For  references  to  examinations  and  surveys  see  page  296  of  Beport 
of  Chief  of  Engineers  for  1904,  and  page  369  of  this  report. 

It  is  proposed  to  expend  the  available  balance  in  maintenance. 

July  1,  1907,  balance  unexpended ^ $2,506.72 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 
improvement 776. 67 

July  1,  1908,  balance  unexpended 1, 730. 05 

(6)  Anclote  River ^  Florida. — Before  improvement  the  channel  be- 
low Tarpon  Springs  was  narrow  and  tortuous  and  obstructed  by 
shoals.    The  least  mean  low-water  depth  was  2  feet. 

The  project,  adopted  March  3,  1899,  contemplates  a  channel  100 
feet  wide  and  6  feet  deep  at  mean  low  water  fron^  Anclote  anchorage 
to  Sponge  Harbor,  and  thence  4  feet  deep  at  mean  low  water  to  the 
county  bridge  at  Tarpon  Springs.    The  estimated  cost  was  $51,500. 

The  total  expenditure  to  June  30,  1908,  was  $20,654.06.  There  is 
now  a  channel  6  feet  deep  and  50  feet  to  100  feet  wide  from  Anclote 
anchorage  to  Sponge  Harbor,  and  a  channel  50  feet  wide  and  4  feet 
deep  from  Sponge  Harbor  to  the  bridge  at  Tarpon  Springs. 

The  maximum  draft  that  can  be  carried  at  mean  low  water  is  6 
feet  from  Anclote  anchorage  to  Sponge  Harbor,  and  thence  4  feet  to 
the  county  bridge  at  Tarpon  Sprmgs. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure in  fiscal  year  ending  June  30,  1910,  to  widening  existing 
channels,  completing  project.  The  additional  work  proposed  is  for 
the  purpose  of  extension  of  benefits. 

The  mean  rise  and  fall  of  tide  at  Anclote  River  entrance  is  2  feet. 
The  head  of  navigation  is  the  county  bridge  at  Tarpon  Springs.  The 
length  of  the  navigable  channel  is  5  miles. 

The  commerce  of  Anclote  River  is  in  sponges,  lumber,  naval  stores, 
and  general  merchandise. 

Tonnage,  by  years:  1899,  1,441;  1900,  1,000;  1903,  2,138;  1904, 
8,310;  1905,  31,050.     No  statistics  are  available  for  1907. 

The  freight  rates  have  been  lowered  about  20  per  cent. 

The  project  was  39  per  cent  completed  at  end  of  the  fiscal  year. 

For  reference  to  examination  and  survey  see  page  297  ox  Report 
of  Chief  of  Engineers  for  1904. 

It  is  proposed  to  expend  the  available  funds  in  dredging  in  con- 
tinuation oT  the  improvement. 

July  1,  1907,  balance  unexpended $17,000.00 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 654. 06 


July  1,  1908,  balance  unexpended 16,345.94 

Amount  (estimated)  required  for  completion  of  existing  project 14,500.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  improyemcnt,  in  addition  to  the  balance  unex- 
pended July  1,  1908 (o) 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 


«  See  consoUdated  money  statement  on  page  866. 
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(e)  Suvxmee  Rivevj  Florida. — Before  improvement  the  channel  in 
the  ouwanee  River  was  narrow  and  tortuous  and  obstructed  by  a  bar 
at  the  entrance  and  by  bowlders,  soft  rock  shoals,  snags,  and  over- 
hanging trees.  The  least  depth  at  mean  low-water  stage  was  15 
inches. 

The  project,  adopted  in  1879,  provides  for  a  channel  150  feet  wide 
and  6  leet  deep  from  the  mouth  to  Hollands  Bluff  (75  miles)  and 
thence  60  feet  wide  and  4  feet  deep  to  EUaville  (60  miles).  This  is 
to  be  secured  hj  dredging,  building  wing  dams,  and  snagging.  The 
estimated  cost  is  $65,158. 

The  total  expenditure  up  to  June  30, 1908,  was  $68,662.10,  of  which 
$9^03.96  was  for  maintenance. 

The  project  was  92  per  cent  completed  on  June  30, 1908. 

As  a  result,  there  is  now  a  channel  5.8  feet  deep  at  mean  low  water 
and  60  feet  wide  from  the  Gulf  of  Mexico  to  a  distance  of  one-half 
mile  above  the  mouth  of  the  river,  and  thence  to  Hollands  Bluff  a 
channel  6  feet  deep  at  mean  low  water  and  100  feet  wide.  From  Hol- 
lands Bluff  to  Beesons  shoal,  2^  miles  below  EUaville,  there  is  a  chan- 
nel 4  feet  deep  at  mean  low  water  and  varying  from  30  to  100  feet  in 
width. 

The  maximum  draft  that  can  be  carried  at  the  river  entrance  is 
about  4  feet 

Mean  rise  and  fall  of  tide  at  Suwanee  Biver  entrance  is  2.4  feet. 
The  annual  variation  of  the  water  surface  in  upper  river  on  account 
of  freshets  is  about  5  feet. 

The  village  of  EUaville  is  at  the  head  of  navigation.  Length  of 
the  navigable  channel  is  135  miles. 

The  commerce  of  Suwanee  River  is  in  lumber,  naval  stores,  and 
general  merchandise.  The  value  of  the  commerce  for  the  year  1907 
was  $560,603.23. 

Tonnage,  by  years:  1898,  106,346;  1899,  76,878;  1904,  7,658;  1907, 
26,705. 

The  improvement  has  had  no  effect  on  freight  rates.  Only  three 
steamers  now  operate  on  the  river  occasionallv. 

It  is  proposed  to  expend  the  available  funds  in  dredging. 

The  proposed  work  is  for  extension  of  benefits. 

Jnly  1, 1907,  balance  unexpended $7,900.00 

June  80, 1906,  amount  expended  during  fiscal  year  for  maintenance  of 
Improvement 825.20 


July  1, 1908^  balance  unexpended 7, 074. 80 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1, 1908 («) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
Jane  4, 1887,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


*  Bee  consolidated  money  statement  on  page  3G6. 
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July  1,  1907,  balance  nnexpended $27, 406. 72 

June  30,  1908,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $776.  (17 

For  maintenance  of  improvement 1, 479. 26 

2,256.9a 


July  1, 1908,  balance  nnexpended 25, 150. 79 


Amount  (estimated)  required  for  completion  of  existing  {woject. 14, 500.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane 
30,  1910,  for  works  of  improvement  and  for  maintenance,  In  addi- 
tion to  the  balance  unexpended  July  1,  1908 19, 500. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 

(See  Appendix  P  15.) 

16.  Withlacoochee  River^  Florida. — Before  improvement  the  en- 
trance to  the  Withlacoochee  River  was  crooked  and  obstructed  by 
reefs.  The  least  depth  at  mean  low  water  was  about  8  feet  Vessels 
loaded  and  discharged  at  an  anchorage  (called  the  loading  pool) 
about  9  miles  from  the  entrance.  Inside  the  mouth  there  was  a  aepth 
of  7  to  8  feet  as  far  as  Inglis,  a  distance  of  9  miles. 

The  original  project,  adopted  in  1879,  provided  for  a  channel  hav- 
ing an  available  depth  of  2  feet  during  aoout  half  the  year  from  the 
mouth  of  the  river  to  Pembertons  Ferry,  a  distance  of  77  miles,  and 
was  completed  in  1892,  at  a  cost  of  $24,403.62.  A  balance  of  $296.38, 
together  with  $5,000  from  the  consolidated  appropriation  made  by 
the  river  and  harbor  act  of  1902,  was  applied  to  the  construction  of 
the  dredge  Florida. 

A  project  adopted  June  13,  1902,  provided  for  straightening  the 
channel  from  the  loading  pool  to  the  river  mouth  and  deepening  it  to 
8  feet,  and  for  work  of  maintenance. 

The  amount  expended  to  June  30,  1907,  was  $30,000.41.  As  a 
result  there  is  now  a  channel  with  a  least  depth  of  7.8  feet  at  mean 
low  water  and  a  least  width  of  60  feet  through  the  most  obstructive 
shoals. 

A  good  deal  of  dredging  has  been  done  by  the  Port  Inglis  Terminal 
Company,  umler  permission  granted  by  the  Secretary  ot  War. 

The  present  project,  adopted  by  the  river  and  harbor  act  of  March 
2,  1907,  provides  for  a  channel  100  feet  wide  and  10  feet  deep  at  mean 
low  water  from  Port  Inglis  to  the  anchorage  in  the  Gulf  of  Mexico^ 
at  an  estimated  cost  of  $215,400,  and  $5,000  annually  for  maintenance. 
The  act  authorized  continuing  contracts  for  completing  the  work  in 
the  sum  of  $150,000,  of  which  amount  $50,000  is  yet  to  be  appropri- 
ated. Work  imder  this  project  was  commenced  on  April  11,  1908, 
and  at  end  of  the  fiscal  year  the  project  was  3  per  cent  completed. 
The  amount  expended  on  present  project  to  June  30,  1908,  was 
$1,189.69. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure in  fiscal  year  ending  June  30,  1910,  to  completing  project 
The  additional  work  proposed  is  necessary  to  make  the  improvement 
available. 

The  mean  rise  and  fall  of  tide  at  Withlacoochee  River  entrance  is 
2.8  feet.  The  annual  variation  of  water  surface  in  the  upper  river 
on  account  of  freshets  is  about  6  feet. 
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TTie  head  of  navigation  is  Pembertons  Ferry. 

Length  of  the  navigable  channel  from  the  loading  pool  in  the  Gulf 
of  Mexico  to  Port  Inglis,  at  mouth  of  the  river,  is  9  miles ;  thence  up 
the  river  to  Inglis,  9  miles ;  thence  to  Pembertons  Ferry,  68  miles. 

The  commerce  of  Withlacoochee  River  is  in  phosphate,  lumber, 
ooal,  iron  pyrites,  and  general  merchandise.  Port  Inglis,  at  mouth 
of  the  river,  is  a  subport  of  entry.  Vessels  ply  regularly  from  the 
anchorage  basin  off  the  river  entrance  to  European  ports  with  cargoes 
of  phosphate. 

The  value  of  the  commerce  for  1907  was  $2,070,302.75. 

Tonnage,  by  years:  1899,  4,941;  1900,  2,550;  1902,  74,047;  1903, 
116,269;  1904,  123,369;  1905,  249,884;  1906,  181,226;  1907,  206,509. 

The  freight  rates  have  been  reduced  about  30  per  cent  since  the 
improvement  was  begun. 

It  is  proposed  to  expend  the  available  funds  for  dredging. 

For  improvement  of  the  river,  see  Report  of  Chief  of  Engineers 
for  1904,  pages  298-299  and  1710-1711. 

For  report  on  preliminary  examination  and  survey  authorized  by 
the  river  and  haroor  act  of  March  3,  1905,  see  House  Document  No. 
483,  Fifty-ninth  Congress,  second  session. 

July  It  1907,  balance  unexpended $65, 400. 00 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  190S 100, 000. 00 


105, 400. 00 
lone  SO,  1008,  amount  expended  during  fiscal  year  for  works  of  im- 
provement        1, 189. 69 


Jnly  1,  lOOS,  balance  unexpended 164,210.31 

July  1,  1908.  outstanding  liabilities 7,602.79 

July  1,  1908,  balance  available 150. 547. 52 

July  1,  1908,  amount  covered  by  uncompleted  contracts 18S.  441. 89 

Amount  (estimated)  required  for  completion  of  existing  project 60, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80^  IftLO,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1008 50,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 
(See  Appendix  P  16.) 

i7.  Removing  the  water  hyacinth  from  Florida  waters. — Before 
improvement  many  Florida  rivers,  especially  the  St.  Johns  and  its 
tribotaries.  were  badly  obstructed  by  packs  of  hyacinths.  The  first 
project,  aaopted  March  8,  1899,  provided  for  the  construction  of  a 
Doat  and  booms  and  for  destroying  the  water  hyacinths  by  crushing. 
The  estimated  cost  was  $36,000,  plus  an  undetermined  amount  for 
annual  expenditure.  Nothing  was  done  under  this  project,  as  expe- 
rience in  liOuisiana  showed  that  destruction  by  crushing  was  im- 
practicable. 

In  1902  a  new  project  was  adopted,  providing  for  the  destruction 
of  the  hyacinths  by  any  means  whatsoever.  The  plan  adopted  under 
this  project  was  to  spray  the  plants  with  an  arsenical  compound. 
The  estimated  cost  was  $50,000  per  annum. 

Under  this  project  the  sum  of  $84,977.07  was  expended.  A  steamer 
purchased  and  fitted  up  for  spraying,  and  the  main  stream  of 


868  BEPOBT  OF  THE  CHIEP  OP  ENGINEEBS,  U.   8.  ABMY. 

the  St.  Johns  River  and  a  number  of  tributaries  were  cleared  of 
hyacinths. 

The  act  of  1905  modified  the  project  by  prohibiting  any  process 
injurious  to  cattle.  The  plan  consequently  adopted  is  to  close  inlets, 
sloughs,  etc.,  with  booms,  to  break  up  the  packs  with  a  suitable  boat, 
and  propel  them  into  the  current  in  order  that  they  may  float 
away. 

The  work  during  the  year  was  mainly  on  Peters  Creek,  Trout 
Creek,  Sixmile  Creek,  and  Oklawaha  River,  all  tributaries  of  the  St 
Johns  River. 

The  total  expenditure  up  to  June  30,  1908,  was  $108,258.60.  In 
addition  to  the  information  obtained  as  a  result  of  exhaustive  experi- 
ments, the  St.  Johns  River  and  many  of  its  tributaries,  11  miles  of 
the  Withlacoochee  River,  and  15  miles  of  the  Kissimmee  River  were 
cleared  of  hyacinths,  in  so  far  as  they  formed  an  obstruction  to 
navigation. 

It  is  expected  that  the  available  balance  will  be  expended  in  remov- 
ing the  hyacinth  from  the  navigable  streams  of  Florida. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure in  fiscal  year  ending  June  30,  1910,  to  continuing  work  of 
removing  water  hyacinths.  The  additional  work  proposed  is  for 
the  purpose  of  extension  of  benefits. 

For  lurther  information  see  Reports  of  Chief  of  Engineers  listed 
on  page  346  of  the  Report  of  the  Chief  of  Engineers  £)r  1907,  and 
see  also  pages  1333-1334  of  the  report  for  1907. 

July  1,  1907,  balance  unexpended $24,671.76 

Receipts  from  sales,  $97.50,  rent  of  steamer  Capt,  Maguire,  $311.30..  408. 80 


25, 080. 56 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  Im- 
provement         6, 922. 36 


July  1,  1908,  balance  unexpended 18, 158.  20 


Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1908 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  P  17.) 

18.  Removino  sunken  vessels  or  craft  obstructing  or  endangering 
navigation. — The  wreck  of  the  steamer  Ruhy  from  the  St.  Johns 
River,  Florida,  near  the  westerly  limits  of  the  city  of  Jacksonville, 
was  removed  by  the  Government  snag  and  dredge  boat  Florida 
December  27  to  30,  1907. 

A  second  wreck  below  the  railroad  bridge  was  reported  a  day  or 
two  after  the  Ruhy  was  removed,  and  examination  showed  it  to  be  a 
dangerous  obstruction.  This  was  likewise  removed  by  the  Florida 
January  3  to  6,  1908.  The  total  cost  of  this  work,  including  inci- 
dentals, was  $400.  The  boiler  removed  from  the  wreck  of  the  steamer 
Ruby  was  sold  at  auction  for  $50.50. 

The  wreck  of  the  schooner  Eugene  Baity  in  the  northerly  end  of 
Hillsboro  Bay,  Florida,  was  removed  April  13  to  16,  1908.  by  the  use 
of  a  hired  plant,  at  a  total  cost,  including  incidentals,  of  ^^7.57. 
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Funds  have  been  allotted  for  removing^ several  obstructions  in  the 
channel  of  Hillsboro  River  at  Tampa,  Fla.  The  obstructions  con- 
sist of  several  piles  and  the  wreck  of  an  old  phosphate  dredge  and 
washer.  These  obstructions  had  not  been  removed  at  the  end  of  the 
year. 

EKAMINATION8    MADE    IN    COMPLIANCE    WITH    RIVER    AND    HARBOR    ACT 
APPROVED  MARCH  2,  1907. 

Beports  on  preliminary  examinations  reguired  by  the  river  and 
harbor  act  of  March  2,  1907,  of  the  following  localities  within  this 
district  were  duly  submitted  by  the  district  officer.  They  were  re- 
viewed by  the  Board  of  Engineers  for  Rivers  and  Harbors,  pursuant 
to  law,  and  were  transmitted  to  Congress  and  printed  in  documents 
as  indicated : 

7.  Preliminary  examination  of  Caloosahatchee  Rivcr^  Florida^ 
from  Lake  Okechohee  to  the  Gulf^  including  Orange  River. — Report 
dated  July  20, 1907,  is  printed  in  House  Document  No.  347,  Sixtieth 
Congress,  first  session.  The  localities  are  not  considered  worthy  of 
improvement  by  the  United  States  further  than  contemplated  by 
existing  projects. 

g.  Pretimtnan/  examination  of  Crystal  River,  Florida. — Report 
dated  August  9,1907,  is  printed  in  House  Document  No.  395,  Sixtieth 
Congress,  first  session.  The  locality  is  not  considered  worthy  of 
improvement  by  the  United  States  further  than  contemplated  by  the 
existing  project. 

S.  Preliminary  examination  of  Wckiwa  (Wekiva)  River,  Flor- 
ida.— Report  dated  June  6,  1007,  is  printed  in  House  Document 
No.  532,  Sixtieth  Congress,  first  session.  The  locality  is  not  con- 
sidered worthy  of  improvement  by  the  United  States. 

4.  Prelim,inary  examination  of  hnrhor  at  Knj  West,  Fla. — Report 
dated  March  5,  1908,  is  printed  in  House  Document  No.  970,  Sixtieth 
Congress,  first  session.  The  locality  is  not  considered  worthy  of 
improvement  by  the  United'  States  except  as  contemplated  by  the 
existing  project. 

The  local  officer  was  also  charged  with  the  duty  of  making  pre- 
liminary examinations  and  surveys  provided  for  in  the  river  and 
harbor  act  of  March  2,  1907,  as  follows,  and  reports  thereon  will  be 
duly  submitted  when  received : 

i.  8t.  Lucia  Inlet,  Florida. 

f .  Entero  Bay,  Florida. 

5.  HUUbaro  Bay,  Florida,  from,  turning  basin  to  head  of  the 
eituarv  in  the  direction  of  Yhor. 

4.  Ulearwater  Harbor  and  Boca  Cviga  Ray  to  Tompa  Ray,  Florida. 

6.  St.  Johns  River,  Florida,  from  San  ford  to  Lake  Ilarmy. 

8.  St.  Johns  River,  Flonda,  from  Jacksonville  to  Sanford. 

nCPBOYEHENT  OF   RIVERS   AND   IIAUIU)KS    IN   TIIK   MONTGOMERY, 
ALABAMA,  DISTKICT. 

This  district  was  in  the  charge  of  Maj.  J.  B.  Cavanaugh,  Corps  of 
Engineers,  to  October  9, 1907,  and  of  Capt.  II.  B.  Ferpison,  Corps  of 
Engineers,  since  that  date.  Division  engineer,  Col.  E.  II.  Kulfner, 
Corps  of  Engineers. 
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1.  East  Pass  and  CarrdbeUe  bar  and  harbor^  Florida. — ^The  town 
of  Carrabelle  is  situated  at  the  mouth  of  Carrabelle  River,  which 
empties  into  St.  George  Sound.  The  river  forms  the  inner  harbor 
and  along  the  water  front  its  channel  varies  from  9  to  14  feet  in 
depth,  with  a  minimum  width  of  about  100  feet. 

Dog  Island  anchorage,  a  protected  portion  of  St.  George  Sound, 
showing  a  4-fathom  depth  over  a  considerable  area,  forms  the  outer 
harbor.  Between  the  10-foot  contours  in  the  inner  and  outer  harbors 
there  is  a  bar  about  6,000  feet  wide,  which  originally  had  a  minimum 
low-water  depth  over  it  of  3^  feet  to  4  feet. 

Dog  Island  anchorage  is  connected  with  the  Gulf  of  Mexico  by 
East  Pass,  which  originally  had  limiting  low-water  depths  of  about 
17  feet  on  the  outer  bar  and  16.5  feet  on  the  inner  bar. 

The  approved  project  for  Carrabelle  bar  and  harbor,  Florida, 
adopted  June  3,  1896,  provides  for  dredging  a  channel  10  feet  deep 
and  100  feet  wide  from  Dog  Island  anchorage,  St.  George  Sound,  to 
the  city  of  Carrabelle,  at  a  cost  estimated  in  1900  at  ^7,300,  in  addi- 
tion to  appropriations  already  expended  on  the  project  amounting  to 
$22,399.54.  By  act  of  Congress  approved  June  13, 1902,  this  project 
was  extended  to  include  the  improvement  of  East  Pass  by  dredging 
a  channel  across  the  bar  20^  feet  deep  and  150  feet  wide,  and  closing 
an  opening  in  Dog  Island,  at  an  estimated  cost  of  $27,450. 

This  project  is  about  30  per  cent  completed. 

By  act  of  Congress  approved  March  2,  1907,  the  project  was  fur- 
ther extended  to  include  a  channel  18  feet  deep  and  100  feet  wide 
from  the  18-foot  contour  in  the  outer  harbor  to  a  point  opposite  the 
beacon  situated  about  1,000  feet  up  the  river  from  its  mouth,  with  a 
suitable  turning  basin,  but  the  size  of  the  basin  was  not  fixed  by 
Congress,  and  the  estimated  cost  of  the  extension  of  the  project  has 
not  been  determined. 

The  amount  expended  up  to  the  close  of  the  fiscal  year  ending 
June  30,  1908,  was  $80,511.46,  of  which  $21,704.08  was  expended 
prior  to  estimate  of  1900,  and  about  $31,298.51  has  been  applied  to 
maintenance. 

The  channel  at  the  mouth  of  the  river  has  been  partially  dredged 
from  time  to  time.  During  1906  it  was  completed  to  a  width  of 
100  feet  and  a  depth  of  10  feet  from  the  wharves  at  Carrabelle  to 
a  point  1,400  feet  south  of  the  red  beacon,  and  also  widened  100 
feet  at  the  turn  opposite  Timber  Island,  but  it  shoaled  at  the  inner 
end.  During  the  past  fiscal  year  a  channel  100  feet  wide  and  10 
feet  deep  has  been  dredged  from  the  wharves  at  Carrabelle  for  a 
distance  of  5,130  feet.  The  remaining  part  of  the  channel  has  a 
depth  of  10  feet  for  a  width  of  about  80  feet,  and  the  maximum 
draft  that  could  be  carried  through  the  channel  to  the  inner  harbor 
on  June  30,  1908,  was  10  feet. 

The  shoaling  of  this  channel  is  believed  to  be  due  largely  to  storm 
action,  and  it  should  be  protected  to  the  eastward.  This  will  be 
largely  accomplished  by  the  work  which  the  Georgia,  Florida  and 
Alahaina  Kailway  Company  is  to  undertake. 

In  1904  the  channel  across  the  outer  bar  was  deepened  by  dredg- 
ing from  about  17  feet  to  20  feet,  and  across  the  inner  bar  from 
about  16.5  feet  to  17.5  feet,  this  limiting  depth  being  confibaed  to  a 
short  distance. 
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As  the  crooked  channel  through  the  crossover  and  around  the 
inner  bar  is  about  1^  feet  deeper  than  the  dredged  channel,  the 
limiting  depth  through  East  Pass  on  June  30,  1908,  was  19  feet  at 
mean  low  water. 

The  ordinary  range  of  the  tide  is  about  2  feet. 

The  commerce  of  the  port  of  Carrabelle,  Fla.,  consists  princi- 
pally of  timber,  naval  stores,  dressed  and  kiln-dried  luml>er,  shingles, 
fish,  oysters,  and  general  merchandise,  and  for  the  year  ending  June 
30,  1908,  it  is  estimated  at  a  valuation  of  $400,000. 

With  the  completion  of  the  project,  a  substantial  reduction  in 
ocean  rates  may  be  expected,  due  to  increased  draft  and  improved 
facilities  for  lighterage,  and  a  further  reduction  on  freight  handled 
by  rail  should  result  from  the  improvements  projected  by  the 
morgia,  Florida  and  Alabama  Bailway  Company  in  connection  with 
the  18-foot  channel  and  turning  basin. 

It  18  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure diiring  the  nscal  year  ending  June  30, 1910,  in  maintenance 
to  keep  the  improvement  available. 

Ref'^renqe  to  reports  on  examinations  and  surveys  of  this  harbor 
will  be  found  on  pages  833  and  355  of  Repoil  of  the  Chief  of  Engi- 
neers for  1906. 

July  1,  1007.  bnlnnoe  unexpended $("»2,  491. 13 

June  30,  1908,  amount ^exijendwl  during?  fiscal  j'ear  for  niaintenanco 
of  Improvement 1 13,  70S.  51 


July  1,  1908*  bnlnnce  unexpended 4*^,  CA)2. 02 

July  1,  1908.  outstanding  llnbllltles 4r»,  rm.  SI> 


July  1,  1908,  balance  available .3. 100. 73 


July  1,  1908,  amount  eovennl  by  unconu>l<'t(»d  conlrncls 44,  510.  SO 


Amount  that  can  be  profitably  exii<»nd(»d  In  fisciil  ywir  ending  Juno  .'50, 
1010,  for  works  of  lnii>r(»venieiit  and  for  niaintenanco,  in  addi- 
tion to  the  balance  nnexix»nd(Ml  July  1,  liK)s 75, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
Jnne  4,  1807,  and  of  section  7  of  the  river  and  harbor  act  of  l.si»9. 

(See  Appendix  Q  1.) 

8.  Harbor  at  Apalachirola  Bay^  Florida. — The  town  of  Apahulii- 
cola  lies  at  the  mouth  of  the  Apalachicola  River,  and  the  deep  water 
along  the  river  front  forms  the  inner  ha  1  hoi". 

At  the  mouth  of  the  river,  l)etweeu  the  inner  harbor  and  the 
S-fathom  anchorage  area  in  Apahicliicohi  Bay,  tliere  is  a  bar  of  winch 
the  original  width  between  8-foot  contours  was  7.000  feet  and  tlie  mini- 
mum oenth  of  water  3.5  feet.  Across  this  bar  the  lumber  exported  is 
lightcrca  either  to  the  3-fathom  anchornp^  in  Apalachicola  Bay  or 
through  Bulkhead  shoals  to  the  ancliornpe  of  (^ura belle,  25  miles  dis- 
tant. The  3-fathom  anchorage  area  is  entiMed  via  West  Pass,  wliei'c 
originally  the  depth  was  alx)Ut  13  feet.  The  original  depth  over  Bulk- 
head shoals  was  less  than  4  feet. 

The  original  project,  adopted  June  14,  1880,  provided  for  dred«rin,t!: 
a  channel  100  feet  wide  and  11  feet  deep  through  the  bar  at  tlu^  uiontii 
of  the  river,  the  width  of  cut  to  be  increased  to  200  feet  if  the  results 
justified  this  enlargement. 
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This  project  was  amended  September  19,  1890,  to  include  dredging 
a  channel  9  feet  deep  and  not  less  than  100  feet  wide  across  the  Bulk- 
head shoals. 

Uj)on  this  project  as  amended  has  been  expended  $154,000,  of  which 
$100,000  has  been  applied  to  maintenance  in  repeated  dredging  of  the 
cut  across  the  bar  at  the  mouth  of  the  river.  The  channel  through 
Bulkhead  shoals,  dredged  in  1891-2,  remains  practically  unchanged, 
with  a  minimum  depth  of  8  feet  at  mean  low  water. 

Prior  to  the  adoption  of  any  project  of  record  in  this  office  $28,600 
was  expended  on  this  improvement — 1833-1839 — ^but  the  object  and 
results  of  such  expenditures  are  unknown. 

By  act  approved  March  3,  1899,  a  new  project  was  adopted,  which 
provided  for  a  channel  100  feet  wide,  18  feet  deep  at  mean  low  water, 
through  the  West  Pass  along  the  northern  shore  of  St.  George  Island 
and  across  the  bay  to  the  water  front  of  Apalachicola,  estimated  to 
cost  $350,000,  and  $20,000  or  $30,000  annually  for  maintenance  of 
completed  work. 

The  amount  expended  on  this  project  was  $130,679.26,  of  which 
about  $90,000  was  for  maintenance. 

By  act  of  Congress,  approved  March  2,  1907,  a  new  project  was 
adopted  by  which  the  previous  project  was  amended  so  as  to  provide 
for  a  channel  across  the  bar  at  the  mouth  of  the  Apalachicola  River 
not  less  than  100  feet  wide  and  10  feet  deep  at  mean  low  water  and 
a  channel  not  less  than  150  feet  wide  and  18  feet*  deep  through  Link 
channel  and  West  Pass  to  the  Gulf  of  Mexico,  at  an  estimated  cost  of 
$85,000,  and  $17,500  annually  for  maintenance  after  completion. 

During  the  year  the  channel  10  feet  deep  and  100  feet  wide  across 
the  bar  at  the  mouth  of  the  river  has  been  completed,  and  for  its  pro- 
tection from  wastward-moving  silt  a  bulkhead  is  being  built  to  the 
east  of  this  channel.  This  bulkhead  is  to  be  6,900  feet  long,  6,000 
feet  of  which  had  been  completed  with  the  close  of  the  fiscal  year. 
About  70  per  cent  of  the  project  is  completed. 

The  amount  expended  on  this  project  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1908,  was  $64,459.24,  of  which  $10,000  was  for 
maintenance  of  project  of  1899. 

The  hurricane  of  September  26-27,  1906,  seriously  damaged  the 
channel  across  the  outer  bar  at  West  Pass  by  extendmg  the  Sioal  at 
the  western  end  of  Sand  Island  across  the  dredged  cut,  filling  it  and 
forcing  this  part  of  the  channel  farther  to  the  west 

The  ordinary  range  of  the  tide  is  about  2  feet. 

The  commerce  of  this  port  is  in  timber,  cotton,  naval  stores,  staves, 
a  large  quantity  of  dressed  and  kiln-dried  lumber,  shingles,  laths, 
and  miscellaneous  freight,  and  for  the  year  ending  Jime  80,  1908, 
it  is  estimated  at  a  valuation  of  $600,000. 

On  June  30,  1908,  the  maximum  draft  that  could  safely  be  carried 
through  the  West  Pass  entrance  to  the  lower  anchorage  behind  St. 
George  Island  was  about  16  feet  and  the  maximum  draft  that  could 
be  can'ied  across  the  bar  at  the  mouth  of  the  river  was  about  7  feet. 

Reference  to  reports  on  examinations  and  surveys  of  this  harbor 
will  be  found  on  pages  335  and  355  of  Report  of  the  Chief  of  Engi- 
neers for  1906. 

It  is  proposed  to  apply  the  appropriation  asked  for  to  maintenance 
to  make  the  improvement  available. 
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The  portion  of  the  project  now  completed  gives  greatlv  increased 
facilities  to  the  commerce  of  this  port  and  a  substantial  reduction 
in  freight  rates  on  coastwise  commerce.  The  exact  amount  of  this 
reduction  and  the  reduction  on  foreign  commerce  can  not  yet  be 
stated. 

July  1,  1007,  balance  unexpended $S4, 820. 74 

Jane  30,  1908,  amount  expended  during  fiscal  year  for  works  of 
Improvement 64, 459. 24 


July  1,  1908,  balance  unexpended 20.361.50 

July  1,  1908,  outstanding  liabilities 10, 856.91 


July  1,  1908,  balance  available 9,  505. 59 


July  1,  1908,  amount  covered  by  uncompleted  contracts 9,504.00 

Amount  (estimated)  required  for  completion  of  existing  project 25,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  etidln^  June  30, 
1910,  for  works  of  improvement  and  for  maintenance,  In  addition 
to  the  balance  unexiKMided  July  1.  1008 80,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  not  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Q  2.) 

S.  Apalachicola  Riccr^  Florida^  inrhtding  the  dtf-off  and  Lower 
Chipola  River  J  Florida^  and  the  Upper  Chipola  Rtrvr  from  Mdrianna 
to  its  mouth. — (a)  Apalarhicola  Rinr,  the  Cut-off  and  Loxrer  Chipola 
Rirer. — From  tRe  junction  of  the  Chnttahooclioo  jiiul  Flint  rivers  to 
the  Gulf  of  Mexico  (Apalachicola  Bay)  the  Apalachicola  River  has 
a  length  of  about  137  miles  and  a  low-wator  slope  of  ahoiit  3  inches  to 
the  mile.  The  width  varies  from  150  to  300  yards  and  the  avaihihle 
depth  was  oriffinally  6  feet  at  low  water,  except  where  obi?triicted  by 
snags  and  sunlcen  logs. 

The  Confederate  authorities  obstructod  the  channel  at  a  point 
about  47  miles  above  the  mouth,  causing  the  river  to  break  throu«:h 
by  a  channel  known  as  Moccasin  Slouch  into  the  River  Styx,  the 
latter  a  tributary  entering  the  Apalachicola  a  few  miles  below  the 
CJonfederate  obstructions.  Moccasin  Slough  was  very  narrow  and 
tortuous  and  much  obstructed  by  logs,  snags,  etc.,  and  the  former 
channel  has  gradually  filled  up. 

About  55  miles  above  the  mouth  steamboats  may  leave  the  river 
and  after  passing  through  the  Cut-off,  Lower  Chipola  River,  and  Lee 
Slouch,  reenter  it  a1)oHt  17  miles  farther  down,  thus  making  many 
landings  of  much  greater  importance  than  those  upon  the  corres])( aid- 
ing part  of  the  main  river,  which  includes  Moccasin  Slough  above 
mentioned. 

The  original  project  adopted  by  the  act  of  June  i>3,  1871.  contem- 
plated securing  a  cliann<'l  100  fcM^t  wide  and  (>  fcM't  dccj)  at  h)w  water 
Dv  the  removal  of  snj!ir>  and  overlinnirinir  li'cc-  and  widening  and 
straigldening  Mocca-in  Slough  and  the  KHjows,  mi  an  estimated  co>t 
of  $80,333. 

The  act  of  Septenjber  10.  1^1*0,  ndopted  an  addition  to  tlie  proj<M'{, 
providing  for  the  clearing  of  a  channel  r»0  foei  wide  and  r>  feet  deep 
through  the  (^it-olf,  Lee  Slnngh.  and  the  Lower  Chipola  River,  at  a 
cost  of  $7,500. 

The  amount  exj)end(»d  on  wcrk  under  tlii«^  pnjjcvt  since  1*^71  to  the 
dose  of  the  fiscal  year  ending  June  30,   liK)S,  was  i?l»0,50<.».08.     In 
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addition  there  was  expended  between  1828  and  1831,  $13,000,  for 
which  no  project  is  or  record.  These  expenditures  have  improved 
Moccasin  Slough  sufficiently  for  present  purposes  and  maintained  the 
river  reasonably  free  from  snags  and  other  obstructions  and  enabled 
steamboats  to  make  use  of  the  Cut-oflF,  Lower  Chipola  River,  and  Lee 
Slough  either  by  day  or  night.  An  availably  depth  of  6  feet  has 
h(^en  secured  in  the  Apalachicola  River  and  5  feet  in  the  Cut-off, 
Lower  Chipola  River,  and  Lee  Slough.  The  Cut-off  and  Lee  Slough 
have  been  widened  also  at  the  narrowest  places  so  that  steamboats 
can  pass  through  readily  going  downstream  and  can  pass  upstream 
with  little  difficulty,  but  the  channel  in  Lee  Slough  is  still  very 
crooked,  with  some  sharp  bends  that  require  easing,  and  the  steam- 
boats prefer  the  main  river  on  the  up  trip.  It  is  estimated  that  the 
project  is  about  70  per  cent  completed. 

The  work  was  done  with  the  plant  belonging  to  the  Chattahoochee 
and  Flint  river  improvements,  and  comprised  cutting  overhanging 
timber,  removing  snags  and  logs,  blasting  out  cypress  stumps,  and 
widening  the  sloiigh  and  Cut-off  by  clearing  the  points  of  timoer  and 
dredging  them  oflf^  depositing  the  dredged  material  in  the  deep  holes 
or  upon  the  banks. 

During  the  fiscal  year  work  has  been  confined  to  the  maintenance 
of  the  improvement  and  a  small  amount  of  permanent  work  in  tlie 
Cut-off  and  Lee  Slough. 

Variation  of  the  water  level  is  from  0  to  30  feet  at  Chattahoochee 
River  bridge. 

This  river  is  navigable  throughout  its  entire  length  of  137  miles. 

As  the  country  bordering  on  the  Apalachicola  River  is  almost 
entirely  dependent  upon  the  river  for  the  transportation  of  its  sup- 
plies and  products,  this  improvement  is  essential  to  the  development 
of  this  section,  but  in  the  absence  of  any  basis  of  comparison  the 
effect  upon  freight  rates  can  not  be  determined. 

It  is  projDosi^d  to  apply  the  available  balance  and  the  funds  recom- 
mended to  maintenance  of  Apalachicohi  River  proper  by  removing 
annual  accumulation  of  snags,  and  to  continue  straightening  and 
widening  the  Cut-off  as  above  to  make  the  improvement  available. 

The  commerce  of  the  river  consists  chiefly  of  cotton,  naval  stores, 
general  merchandise,  saw  logs,  and  timber  for  export,  and  is  so  com- 
bined with  that  of  the  Chattahoochee,  Flint,  and  Upper  Chipola  riv- 
ers that  a  separation  is  impossible.  The  commerce  of  all  these  streams 
has  increased  from  about  $4,000,000  in  1899  to  about  $10,000,000  in 
1908.    For  detailed  statistics  see  report  on  Flint  River  improvement. 

For  reference  to  reports  of  examinations  of  this  river  see  Rejx)!! 
of  the  Chief  of  Engineers  for  1906,  page  337. 

(b)  Upper  ChipoUi  Ilirer^  Florida,  from  Mari<inn<i  to  its  mouth. — 
The  river  from  ^larianna  to  the  head  of  the  Dead  Lake^  has  a  gen- 
eral low-water  depth  of  5  feet  and  width  varying  from  60  to  200  feet, 
hilt  is  greatly  obstructed  by  rock  shoals,  snags,  and  overhanging  trees. 
Three  bridges  also  form  obstructions,  their  headways  above  low  water 
being  17,  K)  and  15  feet,  respectively. 

At  Look  and  Tremble  shoal,  about  45  miles  above  the  Dead  Lakes, 
there  is  a  fall  of  5  feet  in  40  over  rock  bottom.  At  Sister  Islands, 
between  this  shoal  and  the  Dead  Lakes,  the  main  channel  of  the  river 
is  very  tortuous  and  obstructed  by  mud  bars  over  which  there  is  less 
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tl^  n  2  feet  at  low  water.  The  channel  through  the  Dead  Lakes, 
^o.ich  is  considered  part  of  this  improvement,  has  plenty  of  water, 
DU.t  is  obstructed  by  snags  and  large  cypress  stumjis  and  trees. 

The  approved  project,  adopted  by  act  of  March  8,  1891),  provides 
»r  clearing  a  low- water  channel  3  feet  deep  and  00  feet  wide  from 
Harianna  to  the  foot  of  the  Dead  Lakes,  estimated  to  cost  $41,000,  ex- 
clusive of  necessary  plant,  which  would  comprise  a  snag  boat,  drilling 
oam,  and  dump  scow. 

Tlie  amount  expended  to  June  30,  1908,  was  $10,411,  of  which 
$5,000  was  applied  to  the  river  above  Sister  Islands  and  $11,411  to 
the  lower  end  of  Dead  Lakes.  Snags,  logs,  and  overhanging  trees 
were  removed,  and  a  channel  blasted  through  the  vovk  reefs  from 
Marianna  to  Look  and  Tremble  shoal.  Wing  dams  w^ere  built  below 
some  of  the  shoals  to  raise  the  water  level  on  the  shoals,  and  below 
Look  and  Tremble  shoal,  down  as  far  as  Sister  Islands,  snags,  logs, 
and  overhanging  timber  were  removed  as  well  as  available  funds  per- 
mitted. From  tne  lower  end  of  the  Dead  Lakes  for  a  distance  of  35 
miles  a  channel  60  feet  wide  was  cleared  of  obstructions  by  removing 
logs*  overhanging  trees,  cypress  stumps,  and  knees.  Very  little  benefit 
has  been  derived  from  the  expenditure  above  Look  and  Tremble  shoal, 
except  to  timber  industry,  but  the  work  done  below  the  shoal  and  in 
the  Dead  Lakes  has  been  of  gi'eat  benefit,  as  there  are  many  turj^en- 
tine  stills  below  this  shoal,  giving  a  considerable  commerce  on  this 
portion  of  the  river  and  in  the  Dead  Lakes  a  large  commerce  in  tow- 
melogs. 

The  \'ariation  of  the  water  level  is  0  to  14  feet. 

Two  feet  is  the  maximum  depth  at  low  water  over  the  shoalest  part 
of  the  river  below  the  shoal  Ijook  and  Tremble.  The  actual  head  of 
navigation  at  low  water  is  Sister  Islands,  35  miles  above  the  foot  of 
the  Dead  Lakes. 

The  river  is  still  obstructed  by  shoals  at  Sister  Islands,  Look  and 
Tremble  shoal,  and  at  numerous  J^oints  above,  as  well  as  bv  the  bridges 
mentioned;  also  by  snags  and  overhanging  trees  just  Wlow  Sister 
Islands  and  at  various  points  above. 

About  30  per  cent  of  the  project  is  comph^tt  d. 

The  commerce  of  this  stream  consists  j)rincipally  of  naval  stores, 
round  and  square  timber,  luml)er,  and  other  miscellaneous  freights, 
the  estimated  value  of  which  was,  on  June  :^0,  IDOS,  $100,000. 

The  section  of  country  below  Look  and  Tremble  shoal  has  no  rail- 
road and  depends  largely  upon  this  river,  the  reduction  in  freight 
rates  being  the  h'ssened  haul  to  river  as  compared  to  Apalaehicola 
River  or  railroads  to  the  north  and  west. 

It  is  proposed  to  applv  the  available  balance  and  the  funds  recom- 
mendea  to  dredging  and  regulation  of  channel  at  Sister  Islands  bar 
and  to  removal  of  siuigs  ancloverhanging  trees  in  remainder  of  river. 
This  work  is  nec(»:ssary  to  make  the  imi)roveu)ent  available. 

The  territoiT  through  which  this  stream  flows  is  heavily  timbered 
with  long-leaf  yellow  pine  and  cypress,  whicli  is  now  being  rafted 
down  this  stream  in  large  quantities.  The  total  amount  of  this  traflie 
is  reported  as  10,000.0()0  feet  B,  M.  per  annum,  and  is  inchidetl  in 
the  valuation  of  timber  and  lumber  exports  for  Apalaehicola  Bay 
and  Carrabelle,  Fla. 
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For  reference  to  report  of  examination  of  this  stream,  see  Beport 
of  the  Chief  of  Engineers  for  1906,  page  338. 

APALACHIGOLA  RIVER. 

July  1,  1907,  balance  unexpended $1,000.00 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 22. 50 


July  1,  1908,  balance  unexpended 077-50 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 (•) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

LOWER   CHIPOLA   RIVER. 

July  1,  1907,  balance  unexpended $13,711.24 

June  30,  1908,  amount  expended  during  fiscal  year: 

For  works  of  improvement $1, 500. 00 

For  maintenance  of  improvement 6,945.32 

8,445.82 


July  1,  1908,  balance  unexpended 5,265.02 

July  1,  1908,  outstanding  liabilities 1, 625.  84 

July  1,  1908,  balance  available 3,640.08 


Amount  (estimated)  required  for  completion  of  existing  project 5,000.00 

Amount  that  can  be  profitably  expencUnl  in  fiscal  year  ending  June  30, 
1910,  for  woriis  of  improveniont  jiiul  for  ma iutenance,  in  addition 
to  the  balance  unexpended  July  1,  1908 (•) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

UPPER   CHIPOLA   RIVER. 

July  1,  1907,  balance  unexpended $7,501.00 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  Im- 
provement       8, 912.  OO 


July  1,  1908,  balance  unexpended 8,589.00 

July  1,  1908,  outstanding  liabilities 70.34 


July  1,  1908,  balance  available 3, 509.  CG 

Amount  (estimated)  required  for  completion  of  existing  project 30,000.00 


AnKumt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1010,  for  works  of  improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1,  1908 ^a) 

Subniittod  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

«See  consolidated  money  statement  on  page  377. 
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CONSOLIDATED. 


July  1, 1907,  balance  unexpended $22, 212. 24 

June  30,  lOOS,  amount  expended  during  fiscnl  year: 

For  works  of  Improvement $5. 412. 00 

For  maintenance  of  Improvement «,  lMi7.  82 

]2,;i70.82 


July  1, 190S.  balance  unexpended 0,  sr?2. 42 

July  1, 1008,  outstanding  liabilities 1,  7or>.  IS 


July  1,  1908,  balance  available S,  127. 24 


Amount  (estimated)  required  for  completion  of  existing  project :5n,  (too.  00 


Amount  that  can  be  profitably  expended  in  flaoal  year  ending  June  30, 
1010,  for  works  of  improvement  and  for  niuintonance  in  addition 
to  the  balance  unexpendetl  July  1,  1008 20. 0<K).0O 

Submitted  in  compllanoo  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 

(See  Appendix  Q  3.) 

4.  Flint  Itivei\  Georgia. — Orifrinally  this  river  was  navipible  at 
low  water  from  its  mouth  to  Baiiibrid^e,  a  disiaiu'c  of  36  iiiil(»s,  for 
boats  drawing  3  feet,  hut  the  channel   was  narrow,  crooked,  and 

g:«atly  obstructed  by  logs,  snags,  and  overhanging  tives.  Above 
ainbridge  the  channel  was  so  obstrnclod  by  rock  shoals,  loose  rock, 
and  bowlders  that  there  was  no  navigation  except  on  a  rise  of  5 
feet,  when  steamboats  coukl  run  to  Albany,  105  miles  above  the 
mouth.  Above  Albany  to  Montezuma,  182  miles  from  the  mouth, 
the  channel  was  so  obstructed  by  sand  and  rock  shoals,  bowhlers, 
snags,  logs,  and  overhanging  trees  that  the  river  was  not  navigable  at 
a  low-water  stage. 

The  original  project  called  for  a  channel  100  feet  wide  and  3  fr>et 
deep  at  extreme  low  water  from  the  month  of  the  river  to  All)any,  Ga., 
at  an  estimated  cost  of  $1.S4,SG2. 

This  project  was  extended  in  1879  to  give  a  channel  for  light-draft 
steamers  at  moderate  stages  of  water  from  Albany  to  Montezuma  by 
the  removal  of  logs,  snags,  and  overhanging  trees,  cutting  through 
rock  reefs,  and  deepening  sand  bars  by  contiaction  works,  at  an  a«i(li- 
tional  cost  of  $15,000. 

The  amount  expended  up  to  the  close  of  the  fi-cal  vear  ending 
June  80,  1908,  was  $271,3(n.S2.  practi<-ally  all  being  for  pennancMit 
work.  As  a  result  of  the  work  done,  the  river  is  now  navigable 
throughout  the  year  from  Albany  down  to  a  ])oint  aboni  7  miles 
below  Newton,  40  miles,  and  from  Hainbiidire  to  the  mouth.  30  niil(».<, 
there  being  a  jp:ood  channel  with  3  feet  available  at  low  wal«'r  through- 
out these  sections.     The  project  is  about  iu)  j)er  cent  coniplejed. 

Between  Bainbridge  and  Newton,  for  a  distance  of  20  miles,  the 
river  is  navigable  for  light-draft  boats  (»nly,  and  the  channel  is  Har- 
row and  still  much  obstructed  by  bowlders  and  rock  reefs.  Con- 
siderable work  has  been  done  between  these  points,  and  oj)erMtions 
for  the  next  few  years  will  be  confined  to  this  portion  of  the  ri\er. 
When  the  improvement  of  this  section  has  been  completed  the  river 
will  beo|)en  to  navigation  at  low  water  from  its  mouth  to  Albany,  (iji. 

The  section  lK»lween  Albany  and  Moniezunia,  77  niilev.,  is  ^.tilj  huirh 
obstructed,  although  it  has  been  repealeilly  ch^ared  of  >nags  and  simi- 
lar obstructions  in  accordance  with  the  project. 
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The  water  level  varies  from  0  to  40  feet. 

During  ordinary  low  water  Albany,  Ga.,  is  the  head  of  navigation, 
but  in  periods  of  extreme  low  water,  such  as  occurred  during  tne  fall 
of  1904,  interruptions  occur  in  the  section  between  Bainbridge  and 
Newton. 

The  commerce  consists  principally  of  cotton,  naval  stores,  provi- 
sions, general  merchandise,  saw  logs,  and  timber  for  export.  Several 
very  large  sawmills  are  located  at  Bainbridge,  but  no  record  of  the 
amount  of  lumber  manufactured  is  kept,  as  shipments  are  made  by 
rail.  A  large  part  of  the  saw  logs  used  by  these  mills  comes  down 
the  river. 

It  is  proposed  to  apply  the  available  balance  and  the  funds  recom- 
mended toward  making  the  improvement  below  Albany  fully  avail- 
able by  widening  the  channel  in  many  places  between  Bainbridge  and 
Newton,  and  removing  many  obstructions  to  secure  the  width  of  60 
feet  and  the  depth  of  3  feet  now  available  in  the  section  above. 

This  work  is  largely  permanent  rock  work,  and  its  completion  will 
greatly  benefit  the  section  of  country  between  Albany  and  the  mouth 
of  the  river.  There  are  many  turpentine  stills  in  operation  on  the 
river  which  depend  upon  the  water  transportation  for  their  products 
and  supplies. 

The  effect  of  the  improvement  on  freight  rates,  if  any,  can  not  be 
determined. 

The  commerce  of  the  lower  part  of  this  stream  is  so  combined  with 
that  of  the  Chattahoochee  ana  Apalachicola  rivers  that  it  is  impos- 
sible to  give  a  statement  in  regard  to  it.  The  commerce  of  that  part 
below  Albany  down  as  far  as  the  improvement  has  been  carried  is 
estimated  to  be  13,145  tons,  valued  at  $1,182,585,  for  the  year  ending 
December  31,  11)07. 

For  reference  to  reports  of  examination  of  this  improvement,  see 
Roj)ort  of  the  Chief  of  Engineers  for  1906,  page  340. 

July  1,  11)07»  balance  iinoxpemhHl |2t>,419.  58 

June  .'10,  IDOS,  amount  expended  during  fiscal  year  for  works  of  im- 
provement       10,  781.  40 


July  1,  1JM)S,  balance  unexpended O.aSS.  18 

July  1,  11)08,  outstanding  liabilities 2.179.13 


July  1,  1008,  balance  available 7,450.05 


Amount  (estimated)  recpiired  for  completion  of  existing  project 62,500.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1010,  for  \v(U-ks  of  improvement  and  for  maintenance,  in  addition 
to  the  balance  unexi)ended  .Tuly  1,  1008 25,000.00 

Submitted  in  compliance  with  nniuirements  of  sundry  civil  act  of 
June  4, 1807,  and  of  section  7  of  the  river  and  liarbor  act  of  1809. 

(See  Appendix  Q  4.) 

5.  Chattahoochee  Rirer,  Geovf/ia  and  Alabama,  below  Cohimbvs. — 
Columbus,  Ga.,  is  2*23  miles  above  the  junction  of  this  river  with  the 
Flint  and  3(50  miles  above  the  mouth  of  the  Apalachicola  River, 
formed  bv  the  confluence  of  the  Chattahoochee  and  Flint.  Originallv 
boats  were  always  able  to  reach  Columbus,  but  navigation  was  diffi- 
cult and  dangerous  by  day  and  impossible  by  ni^ht,  owing  to  the 
large  accumulation  of  logs,  snags,  and  overhanging  trees,  and  to 
sand,  rock,  and  marl  shoals  obstructing  the  channel. 
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The  project  for  the  improvement,  adopted  in  1873,  provided  for  a 
low-water  channel  100  feet  wide  and  4  feet  deep  from  Cohimhus,  Ga., 
*o  Chattahoochee,  Fla.,  at  the  junction  of  the  Flint,  which  was  to  be 
obtained  by  the  removal  of  lo^s,  snags,  and  overhanging  trees,  cut- 
ting through  the  rock  and  marl  shoals,  and  scouring  out  sand  bars 
fcy  works  of  contraction  and  shore  protection.  The  estimated  cost 
of  this  work  from  Chattahoochee,  Fla.,  to  Eufaula,  Ala.,  13i)  miles, 
Was  $145,247,  but  no  estimate  of  cost  for  thfit  part  between  Eufaula 
and  Columbus  was  ever  made. 

The  amount  expended  on  this  work  to  the  close  of  the  fiscal  year 
ending  June  30,  1908,  was  $(>41,734.'28,  largely  expended  in  main- 
tenance, removing  the  annual  influx  of  obstructions  brought  in  from 
caving  banks.  The  project  is  about  70  per  cent  com])lctod  in  the 
upper  section,  above  Eufaula,  and  about  10  j)er  cent  in  the  lower 
section. 

No  increased  depth,  except  in  the  upper  part  of  the  river,  has  been 
gained;  but  by  removing  the  logs,  snags,  and  overhanging  trees, 
removing  the  sand,  gravel,  marl,  and  rock  reefs  and  regulating  the 
channel  immediately  below  Columbus,  the  river  has  l)een  kept  open 
to  navigation.  As  nearly  all  the  land  along  the  banks  of  the  rivor 
and  its  tributaries  has  been  gradually  cleared,  ea(^h  rainy  season  has 
brought  increasing  quantities  of  sand  into  the  river,  filling  the 
original  river  bed  with  shifting  sand  and  gi'avel  bai-s  and  gn^ally 
changing  its  regimen.  Four  feet  draft  can  bi»  carried  at  ordinary 
low  water,  but  at  extreme  low  water  scant  3  feet  is  the  maximum 
draft  that  can  be  counted  upon. 

Below  ETufaula,  Ala.,  the  river  is  now  in  a  fair  condition,  with  an 
available  low-water  depth  of  3J  feet,  but  Iw^tween  Eufaula  and 
Columbus  there  are  a  nunil)er  of  bars  and  isolated  obstructions  which 
cause  trouble,  particularly  at  extreme  low  water.  The  most  serious 
of  these  olwtructions  was  a  si»ries  of  wind  bars,  formed  in  the  river 
from  the  wharves  at  Columbus  down  to  Mary  Frcemuns  l)ar,  .*>  miles 
below,  which  made  it  impossible  for  steamlM)ats  to  reach  Columbus, 
and  the  head  of  navigation  during  the  period  of  extreme  low  water 
was  therefore  Mary  I^reemans  bar. 

During  the  last  few  years  more  lil)eral  appropriations  have  |K»r- 
mitted  a  more  vigorous  prosecution  of  work,  and  con-^iderahlc  piog- 
reas  has  been  made  on  the  permanent  improvement  of  the  river.  In 
addition  to  maintaining  the  river  free  from  snags  and  obstructions, 
the  channel  for  a  distance  of  i24  miles  below  Columbus  has  been  regu- 
lated by  a  system  of  jetties,  and  the  most  serious  bnrs  in  the  u|»per 
river  have  lieen  kept  open  by  dredging  where  ncMCssai-y.  As  n  result 
of  this  work.  Columbus  has  become  the  head  of  navigation,  and 
boats  are  able  to  reach  there  at  all  times,  exce])t  during  unusually  low 
water,  such  as  occurred  in  the  fall  of  1004,  putting  a  stop  to  all 
navigation. 

A  large  numlxsr  of  other  sand  bars  and  shoals  between  Columbus 
and  Eufaula  still  need  improvement,  the  regulating  works  already 
built  require  repairs  and  maintenance,  and  the  nnniuil  accnmulatioii 
of  snags  and  other  obstructions  must  be  removed  from  the  river 
throujghout  its  length. 

It  18  proposetl  to  apply  the  funds  available  and  the  a(>pro))riation 
recommended  to  this  work,  liie  regulating  works  to  be  ('xtrn«led  down 
the  river  from  the  foot  of  ihe  [)reseut  permanent  iui^)ruvvi\\\vi\\V., 
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The  variation  of  the  water  level  is  0  to  47  feet  at  Columbus. 

The  commerce  of  this  stream  consists  of  cotton,  cotton  seed,  ferti- 
lizers, grain,  naval  stores,  provisions,  hardware,  and  general  merchan- 
dise, and  is  so  combined  with  that  of  the  Flint  and  Apalachicola 
rivers  that  a  separation  is  impossible.  It  is  given  under  the  report 
of  the  Flint  River  as  115,839  tons,  valued  at  $10,000,000. 

The  effect  of  improvement  has  been  to  give  to  Columbus  and  all 
other  points  on  the  river  water  rates,  or  a  material  reduction  over 
rales  to  all  rail  points,  but  the  exact  amount  of  reduction  can  not  be 
stated. 

For  reference  to  report  of  examination  of  this  river  see  Annual 
Report  of  the  Chief  of  Engineers  for  1906,  page  341. 

July  1,  1907,  balance  unexpended $151,654.62 

Juno  oO,  luos,  amount  expended  during  fiscal  year: 

For  works  of  improvement $45,000.00 

For  maintenance  of  improvement 25, 458. 12 

70,  45S.  12 


Julv  1,  lOTiS,  balance  unexpended 81,196.50 

July  1,  1905,  outstanding  liabilities 6,  602.  77 


July  1,  1908,  balance  available 75,  5aS.  73 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending 
June  30,  1910,  for  works  of  improvement  and  for  maintenance, 
in  addition  to  the  balance  unexpended  July  1,  190S 230,000.00 

Submitted  in  compliance  with  requirements  of  sundry  clvU  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1S99. 

(Sec  Appendix  Q  5.) 

6\  Choctawhntchee  River^  Florida  and  Alabama. — ^The  Choctaw- 
hatehee  River  is  1G2  miles  long  from  Jsewton,  Ala.,  to  its  mouth,  in 
Choctawhatchee  Bay,  an  arm  of  the  Gulf  of  Mexico. 

()ri<rinnlly  the  river  was  impassable  during  low  water  for  about  10 
miles  below  Newton,  due  to  marl  reefs  and  fish-trap  dams,  and  for 
the  renmiiiing  152  miles  to  the  mouth  it  was  mucn  obstructed  by 
siiMgs,  loos,  overhanging  trees,  and  sand  and  gravel  bars. 

'J  \w  pi'oject  for  the  improvement,  as  amended  in  1890,  contemplates 
(he  creation  of  a  low-water  navigable  channel  throughout  by  i*emov- 
iiig  logs,  snags,  and  overhanging  trees,  by  excavating  rock  and  marl 
shoals,  and  bv  contraction  works  and  shore  protection,  at  an  esti- 
mated cost  of  $112,832. 

The  amount  expended  on  this  river  under  the  existing  project 
(i.  c.,  since  1874)  up  to  the  close  of  the  fiscal  year  ending  June  30, 
1*J08,  was  $182,430.57,  of  which  the  greater  part  has  been  expended 
in  niaiutenauce.  The  expenditures  prior  to  1874  amounted  to 
$12,S7(>.<>2. 

1  lie  project  has  been  completed  and  the  additional  work  required 
is  for  niaintenance. 

The  following  results  have  been  accomplished: 

A  chaiiuel  10  feet  wide  and  3  feet  deep  has  been  blasted  through 
\\\o  marl  shoals  below  Newton  to  the  lower  end  of  these  shoals  above 
Pates  T^andiii<r.  The  river  has  been  partiall}^  cleiired  of  snags  and 
other  obstruelious  from  Pates  I^anding  to  Geneva,  but  above  Pates 
Landing  to  the  foot  of  the  shoals  it  is  impassable  at  lower  stages 
of  water.     A  fairly  navigable  channel  3^  feet   deep    at   low  water 
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was  secured  b^  snagging  and  works  of  regulation  from  Geneva  to 
Garyvit}e,  but  is  again  much  obstructed.  The  remainder  of  the  lower 
liver  has  repeatemy  been  cleared  of  obstructions,  but  is  at  present 
much  obstructed,  except  the  section  below  the  mouth  of  the  Holmes 
River,  which  is  in  fair  condition.  A  channel  75  feet  wide  and  6  feet 
deep  at  mean  low  water  was  dredged  through  the  bar  at  tiie  mouth 
of  the  river  (Cypress  Top). 

The  actual  head  of  navigation  at  low  water  on  June  30,  1008,  was 
the  mouth  of  the  Holmes  River,  33  miles  above  the  mouth  of  the 
river.  The  minimum  draft  that  could  be  carried  to  this  point  was 
about  8  feet,  but  the  draft  is  at  least  1  foot  greater,  except  at  Sandy 
reach,  where  trouble  has  recently  developed. 

The  effect  of  the  improvement  on  freight  rates,  if  any,  can  not  be 
stated. 

The  additional  appropriation  recommended  will  be  applied  to 
removal  of  obstructions  for  maintenance  of  improvement  below 
Cfeneva. 

There  is  no  commerce  on  the  river  above  Geneva,  with  the  possible 
exception  of  a  small  movement  of  logs.  Below  Geneva  there  is  a 
large  commerce  in  logs  and  hewn  timber,  and  five  steamers  ply 
between  Pensacola  and  Vernon  on  the  Hohnes  River. 

The  commerce  on  this  stream  is  mainly  saw  lo^.  timber,  naval 
stores,  and  general  merchandise,  estimated  at  $2,500,000  in  vahie. 

For  reference  to  reports  on  examination  of  this  river,  see  Annual 
Report  of  the  Chief  of  Engineers  for  1J)0(),  page  343,  and  page  392  of 
this  report. 

July  1,  1907,  balance  unexpended $0,099.02 

June  30,  190^  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 3, 830. 19 


July  1,  1908,  balance  unexpended 5,  S09.43 

July  1,  1908,  outstanding  liabilities 221.  06 


July  1,  1908,  balance  available 5, 647. 77 


Amount  that  can  be  profitably  expendcnl  in  fiscal  yonr  (Muling  June  30, 
1910^  for  maintenance  of  improvement,  in  addition  to  the  liuian<*e 
unexpended  July  1,  1908. 10.000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1S99. 

(See  Appendix  Q  6.) 

7.  Holmes  River^  Florida^  from  Vernon  to  its  mouth. — Holmes 
River  empties  into  the  Choctawhat'Chee  River  about  40  miles  above 
the  mouth  of  the  latter.  It  is  a  wide  and  deep  stream  to  the  town  of 
Vernon,  25  miles  above  its  mouth,  but  was  originally  obstructed  by 
sunken  logs,  fallen  timber,  and  overhanging  trees,  and  was  onlv 
available  for  navigation  by  small  sailing  craft  and  barges,  which 
occasionally  made  trips  up  to  Vernon. 

The  present  project  for  the  improvement  of  the  stream  provides 
for  maKing  a  navigable  channel  by  removing  logs  and  snags  from 
the  river  and  overhanging  trees  from  its  banks,  from  the  mouth  up 
to  the  town  of  Vernon. 

The  total  amount  exi)ended  on  this  improvement  up  to  the  close  of 
the  fiscal  year  ending  June  30,  IDOS,  was  $15,321.75,  of  which 
$13460.96  was  upon  Ilolmes  Itiver  and  $:i,100.80  upon  Lagrange 
Bayou. 
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The  project  has  been  completed  and  additional  work  required  is 
for  maintenance. 

The  operations  during  the  year  consisted  in  snagj^ng  for  mainte- 
nance oi  the  channel  to  Vernon,  the  head  of  navigation. 

The  importance  of  this  improvement  has  greatlv  increased  in  the 
last  few  years,  and  five  steamers  are  now  engagea  in  the  large  and 
growing  trade  between  Vernon  and  Pensacola. 

The  commerce  of  the  stream  consists  of  cotton,  turpentine,  rosin, 
molasses,  honey,  and  miscellaneous  articles,  the  value  of  which  in 
1908  was  $1,000,000. 

For  reference  to  report  of  examination  of  this  stream,  see  Report 
of  the  Chief  of  P]n^neers  for  1882,  page  1308. 

As  this  river  is  the  only  means  of  transportation  in  that  section, 
there  is  no  basis  for  comparison  and  the  effect  of  the  improvement 
on  freight  rates  can  not  be  stated. 

July  1,  10O7,  balance  unexiKnule<l $2,000.00 

June  ,S0,  11)08,  amount  exi)ended  during  fiscrfl  year  for  maintenance 
of  improvement 1, 321.  75 


July  1,  lOOS,  balance  unexpended 678. 2r> 

July  1,  190S,  outstanding  liabilities 473.04 


July  1,  190S,  balance  available 204.31 


Amount  that  can  be  profitably  exi)ended  In  fiscal  year  ending  June 
80,  1910,  for  maintenance  of  improvement,  In  addition  to  the  bal- 
ance unexpended  July  1,  1908 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(Sec  Appendix  Q  7.) 

8,  Blachwater  River^  Florida. — The  original  project  for  this  im- 
provement was  adopted  March  3,  1899,  and  provided  for  securing  a 
channel  9  feet  deep  from  Milton,  Fla.,  to  Pensacola,  Fla.,  at  an  esti- 
mated cost  of  $20,000.  Under  this  project  $5,000  was  expended,  and 
a  channel  of  the  required  depth  secured  in  the  river  proper. 

The  river  and  harbor  act  of  March  3,  1905,  fixed  the  width  of  the 
channel  at  100  feet  and  the  estimated  cost  of  completion  at  $15,000. 

With  funds  appropriated  by  this  act  an  8-inch  suction  dredge  and 
other  plant  necessary  for  doing  the  work  were  repaired  and  dredging 
was  commenced  in  East  Bay  near  the  beacon,  about  2  miles  below 
Robinsons  Point,  and  a  channel  about  80  feet  wide  and  not  less  than 
9  feet  deep  was  dredged  for  a  distance  of  4,470  feet  toward  Robin- 
sons Point.  This  cut  has  improved  the  worst  part  of  the  channel  and 
increased  the  available  depth  over  the  improvement  about  1  foot,  and 
it  is  estimated  that  the  approved  project  is  about  40  per  cent  com- 
pleted. Tn  the  execution  of  this  work  it  has  been  found  that  the  area 
to  be  dredged  over  is  much  larger  than  indicated  by  the  availal>le 
charts  of  the  impi'ovement,  possibly  due  in  part  to  fill,  which  has 
taken  place  since  the  surveys  for  the  charts  were  made.  To  secure  a 
channel  9  feet  deep  and  100  feet  wide  over  the  remaining  shoals 
within  the  wide  limits  covered  by  the  improvement  is  estimated  to 
require  $20,000  in  addition  to  funds  available.  It  is  to  be  noted  that 
in  the  repoit  upon  which  the  present  project  is  based  the  doubtful 
character  of  the  original  estimate  was  recognized  and  the  possibility 
of  a  considerable  increase  was  clearly  foreseen. 
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The  total  amount  expended  on  this  improvement  up  to  the  close  of 
the  fiscal  year  ending  June  80,  1908,  was  $19,729.97,  of  which  about 
$5,000  was  for  maintenance.  The  expenditure  during  the  year  was 
in  payment  of  outstanding  liabilities  of  the  preceding  year  and  inci- 
dental expenses. 

The  maximum  draft  that  could  be  earned  over  the  improvement  at 
mean  low  water  on  June  30,  1908,  was  8  feet.  The  usual  variation 
of  water  surface  is  2  feet.  The  head  of  navigation  is  at  Milton, 
about  4  miles  above  the  mouth  of  the  rivor  proper. 

The  effect  of  the  improvement  on  freight  rates,  if  any,  can  not  be 
stated. 

It  is  proposed  to  apply  the  additional  api)ropriation  recommended 
to  completion  of  the  project  and  its  maintenance  thereafter. 

The  commerce  of  tliis  stream  consists  of  timber,  hiinber,  sash  and 
doors,  naval  stores,  wool,  and  general  merchandise,  having  an  esti- 
mated value  of  $1,350,000  per  annum.  The  dry  dock  at  Hagdad  and 
marine  railway  at  Milton  both  do  a  large  business,  which  would  be 
materially  increased  by  the  completion  of  the  project. 

For  reference  to  report  of  examination  of  this  improvement,  see 
Annual  Report  of  the  Chief  of  Engineei-s  for  1906,  page  345. 

July  1,  1007,  balance  iinexiwmled $3,020.02 

Jime  30,  IIX^  aiuouiit  exiieiuled  during  fiscal  3'oiir  for  mnintcnancc 
of  iniprovenieut 3. 3r)S.  m 


July  1,  lOOS,  balance  unexpended 270.03 

July  1,  1008,  outstanding  llnbllitios. 31.82 

July  1,  1008,  balance  available 238. 21 


Aiuount  (estimated)  required  for  completion  of  existing  project 20,000.00 

Amount  that  can  be  profitably  oxi)end«l  in  fiscal  yoar  (Miding  .Tnne 
30, 1010,  for  works  of  Improvement  and  for  maintenance,  in  addi- 
tion to  the  balance  unexi>onded  July  1,  10(ks 25, 000. 00 

Ruhinltted  In  compliance  with  recpiirements  of  sundry  civil  act  of 
.    June  4, 1807,  and  of  section  7  of  tlio  river  and  harbor  act  of  1800. 

(See  Appendix  Q  8.) 

A  Harbor  at  Pensacola^  Fla. — The  available  clej)th  across  the  inner 
bar  at  the  entrance  to  this  liarbor  in  lS7i>,  previous  to  any  work  of 
improvement,  was  iO.;")  feet,  the  width  of  Iho  channel  bcin^  contracted 
by  the  encroachment  of  the  Middle  (xroiind  shoal  to  the  southward. 
The  harbor  entrance  and  channel  way  were  also  obstructed  by  wrecks, 
and  the  western  shore  line  in  the  vicinity  of  Fort  McUee  was  cutting 
away  rapidly,  almost  the  whole  of  the  old  Fort  McUee  washin<r  away 
before  the  erosion  was  stopped. 

The  project  of  1877  considered  only  the  removal  of  the  wrecks; 
that  of  1878  called  for  the  removal  of  those  wrecks  and  for  makin<j: 
a  survey  to  determine  further  reconnncn«lations  for  imi)rovcnicnt. 
The  project  of  1881  provided  for  drcd«rino:  a  channel  :5()()  feel  wide 
and  24  reet  deep  at  mean  low  water  for  the  tcmi)oiary  iclief  of  navi- 
gation, and  also  for  protwtin^  the  shore  line  near  Fort  McKce,  willi 
a  view  to  preventing  further  injurious  chan<rcs.  l)rc<l^in<r  under  thi> 
prDJect  was  carriecl  on  at  various  times  between  issl  and  IsiKi.'  and 
at  the  close  of  the  dredpring  oj)erations  in  Au«rust,  ls<>:j.  the  availai^le 
channel  was  225  feet  wide  and  24  feet  deep  at  mean  low  water.    Two 
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groins,  one  360  feet  and  the  other  220  feet  long,  were  completed  in 
1890  and  still  serve  to  hold  the  shore  line  near  Fort  McRee. 

In  1891  a  special  Board  of  Engineers  presented  a  project  for  open- 
ing a  new  channel  across  the  Caucus  shoal,  following  the  direction  of 
the  ebb  current,  by  means  of  two  jetties,  assisted  by  dredging,  if 
necessary.  In  1895  a  second  special  Board  of  Engineers  recommended 
that  no  change  be  made  in  the  project  of  1891,  but  that  dred^n^  be 
tried,  using  one  of  the  hydraulic  dredges  belonging  to  the  United 
States  to  open  up  a  channel  26  feet  deep  at  mean  low  water  and  as 
wide  as  practicable  on  the  line  of  deepest  water  across  the  Caucus 
shoal  and  approximately  on  the  line  of  the  axis  of  the  jettied  channel 
proposed  by  the  Board  of  Engineers  in  1891.  In  December,  1895, 
this  channel  was  opened  by  the  U.  S.  dredge  Gedney  to  a  width  of 
120  feet  and  depth  of  24  feet  at  mean  low  water.  It  has  a  length  of 
about  10,000  feet  across  Caucus  shoal  and  is  now  known  as  the 
Caucus  channel. 

In  1896  the  same  Board  that  recommended  the  first  amendment  to 
the  project  of  1891  submitted  a  second  amendment  providing  for  the 
expenditure  of  all  funds  available  in  continuing  the  work  of  dredging 
across  the  Caucus  shoal  and  for  building  a  dredge  and  opening  the 
channel  across  the  Caucus  shoal  30  feet  deep  at  mean  low  water  to  a 
width  of  at  least  300  feet,  with  such  side  slopes  as  the  material  would 
assume,  if  sufficient  funds  were  made  available  by  Congress.  Until 
a  channel  should  be  opened  by  dredging  across  the  Caucus  shoal,  as 
above  proposed,  the  Board  recommended  that  the  construction  of  the 
jetties  for  its  maintenance  be  not  considered. 

The  river  and  harbor  act  of  March  3,  1899,  extended  this  project 
to  "  securing  a  channel  depth  of  30  feet  at  mean  low  water,  from  the 
Gulf  of  Mexico  to  the  dock  line  at  the  east  end  of  the  city  of  Penga- 
cola." 

The  amount  expended  on  these  projects  to  June  30,  1905,  was 
$725,1)56.94.  The  work  done  comprises  the  removal  of  the  wrecks 
obstructing  the  channel,  dredging  a  large  amount  of  material  from 
the  inner  bar,  opening  and  redredging  a  30-foot  channel  across  the 
Caucus  shoal,  and  the  protection  of  the  shore  line  from  erosion  by  the 
construction  of  two  groins  near  old  Fort  McRee. 

The  river  and  harbor  act  approved  June  13,  1902,  appropriated 
$220,000,  of  which  $150,000  might  be  used  in  constructing  a  seagoing 
suction  dredge.  This  dredge,  the  Caucus^  was  built  and  turned  over 
to  the  district  in  August,  1905.  The  same  act  modified  the  project, 
which  now  provides  tor  dredging  a  channel  30  feet  deep  and  500  feet 
wide  from  the  Gulf  of  Mexico  to  the  dock  line  at  the  east  end  of  the 
city  of  Pensacola.  There  is  no  approved  estimate  of  the  cost  of  this 
project.  Under  this  amended  project  there  has  been  expended  for 
dredge  construction  $172,221.27  (for  particulars  see  Appendix  H  9), 
and  for  the  improvement,  $224,024.15,  of  which  about  $150,000  has 
been  applied  to  maintenance. 

There  was  received  for  salvage  work  of  the  dredge  Caucus^ 
$4,752.44,  and  from  sale  of  unserviceable  property,  $26.77. 

The  project  is  about  30  per  cent  completed. 

The  dredge  Caucus  commenced  dredgmg  September  18,  1905,  and 
at  the  close  of  the  present  fiscal  year  had  removed  a  total  of  1,467,083 
cubic  yards  of  material.    This  work  has  restored  the  channel  to  its 
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original  dimensions  and  widened  it  about  125  feet,  and  removed  the 
shoaling  due  to  the  storm  of  September,  1906,  so  that  on  June  30, 
1908,  the  minimum  width  of  channel  having  a  depth  not  less  than  30 
feet  at  mean  low  water  was  approximately  275  feet. 

From  October  6,  1906,  to  January  8, 1907,  inclusive,  the  Caucus  was 
employed  by  the  Navy  Department  on  salvage  work  at  the  Pensacola 
Navy- lard,  resulting  from  the  storm  of  September  26-27,  1906,  and 
upon  completion  of  this  service  she  was  laid  up  at  the  navy-vard  for 
repairs.  Due  to  crippled  facilities  and  lack  of  labor  at  the  yard, 
these  repairs  were  greatly  delayed,  and  dredging  was  not  resumed  un- 
til May  11, 1907,  when  the  Catums  commenced  work  with  one  pump, 
pending  completion  of  repairs  to  boilers.  These  repairs  were  com- 
pleted and  work  resumed  with  both  pumps  on  July  25,  1907,  since 
which  time  work  has  been  continuous,  except  for  delays  due  to  bad 
weather  and  repairs.  These  repairs  include  docking  at  Mobile,  Ala., 
installing  new  propeller,  and  one  new  furnace. 

Tlie  maximum  draft  that  could  be  carried  over  the  improvement  at 
mean  low  water  on  June  30,  1908,  was  30  feet,  and  the  ordinary 
range  of  the  tide  is  about  1.1  feet. 

Tne  conmierce  of  this  port  is  very  large.  For  the  fiscal  year  end- 
ing June  80,  1903,  the  foreign  exports  were  reported  as  $13,741,540, 
no  record  of  the  coastwise  exports  being  available;  in  1904,  as 
$15,893,456;  in  1905.  exports  as  $15,295,067,  and  imports  as  $985,840; 
in  1906,  exports  as  $18,432,931,  and  imports  as  $386,377;  in  1907,  ex- 
ports as  $20^29,414,  and  imports  as  $618,363;  in  1908,  exports  as 
^,822,649,  and  imports  as  $075,503. 

The  completion  of  the  project  will  give  greatly  increased  facili- 
ties to  the  large  commerce  of  Pensacola,  but  will  not  materially  affect 
freight  rates. 

•  It  is  proposed  to  apply  the  appropriation  recommended  in  dredg- 
ing operations  toward  completion  of  the  project  and  maintenance  of 
the  project  depth. 

July  1,  1907,  balance  unexpended $106,275.97 

Received  f6r  nlvage  work  by  dredge  Caucus 4,752.44 

Beceived  from  sale  of  old  property 26. 77 


111,055.18 
June  80»  1906,  amonnt  expended  dnring  flscnl  yonr : 

For  works  of  improvement $20,000.00 

For  maintenance  of  Improvemont 51, 879. 19 

For  construction  of  dredge  Caucus 842.  S8 

72. 722. 07 


July  1,  1908,  Imlance  unexpended 38,333.11 

Jo^  1,  1908,  outrtanding  liabilities 9,649.60 

July  1,  1908,  balance  available 28, 083. 51 

July  1, 1906>  amount  covered  by  uncompleted  contrncts 3, 820. 70 

Amoont  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80^  1910,  for  works  of  Improvomont  and  for  maintenance.  In 
addition  to  the  balance  unexpended  July  1,  1908 150,000.00 

Bobmltted  in  compliance  with  reqnironipnts  of  sundry  civil  act  of 
Jane  4,  IWT,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
(See  Appendix  Q  9.) 

ffnia— BHQ1908 — ^25 
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10.  Escambia  and  Conecuh  riverg^  Florida  and  Alabama. — ^These 
two  names  apply  to  one  and  the  same  stream,  which  flows  through  a 
heavily  timbered  country  in  southern  Alabama  and  western  Florida 
into  Escambia  Bay,  an  arm  of  Pensacola  Bay.  The  chan^  of  name 
occurs  at  the  boundary  line  between  the  two  IStates.  The  timber  from 
this  district  is  brought  down  the  river  and  forms  a  large  part  of  all 
that  is  exported  from  Pensacola.  Originally  the  river  was  much 
obstructed  oy  snags,  marl  reefs,  and  sand  bars,  and  a  bar  at  its  mouth, 
where  the  rafts  are  made  ready  to  be  towed  to  Pensacola,  prevented 
the  entrance  of  tugs  and  seriously  interfered  with  navi^tion. 

The  first  appropriation  for  the  improvement  of  this  river  was 
made  in  1833,  and  prior  to  the  adoption  of  the  present  project  $5,000 
was  expended  in  removing  obstructions.  A  subsequent  appropriation 
of  $5,500,  made  in  1836,  was  returned  to  the  surplus  fund  in  1838, 
No  further  appropriations  were  made  until  1880. 

(a)  General  improvement. — The  present  project,  as  originally 
adopted  June  14,  1880,  provided  for  the  improvement  of  the  river 
from  its  mouth  to  Indian  Creek,  Alabama,  an  estimated  distance  of 
293  miles,  by  the  removal  of  snags,  logs,  and  overhanging  trees,  by 
excavating  rock  shoals,  by  works  of  contraction  and  shore  protection, 
and  by  dredging  a  channel  150  feet  wide  and  5J  feet  deep  at  mean  low 
water  through  the  bar  at  the  mouth,  all  at  an  estimated  cost  of 
$87,430,  but  the  recent  adoption  of  a  separate  project  for  the  Conecuh 
River  has,  in  effect,  fixed  the  upper  limit  of  the  improvement  as  the 
mouth  of  Patsaliga  Creek.  The  project  has  been  completed  and  addi- 
tional work  required  is  for  maintenance. 

The  amount  expended  on  this  project  to  June  30,  1908,  was 
$185,567.81,  largely  for  maintenance.  These  expenditures  have  kept 
the  river  fairly  free  from  snags,  opened  the  channel  across  the  bar  at 
the  mouth  from  time  to  time,  and  greatly  facilitated  the  rafting  and 
towing  of  timber ;  but,  due  to  lack  of  funds  in  recent  years,  the  river, 
which  in  1900  was  practically  fi'ce  from  obstructions  from  its  mouth 
to  near  the  mouth  of  Patsaliga  Creek,  has  a^ain  become  so  much 
obstructed  as  to  seriously  interfere  with  the  rafting  of  timber  at  low- 
water  stages.  The  channel  across  the  bar  has  shoaled  also,  interfering 
with  the  movement  of  the  towboats  for  the  rafts. 

During  the  year  the  channel  was  dredged  across  the  bar  at  the 
river  mouth  and  the  stream  cleared  of  obstructions  for  a  distance  of 
86  miles. 

It  is  proposed  to  apply  the  appropriation  recommended  in  snag- 
ging and  dredging  toward  maintenance  of  the  improvement. 

Keference  to  reports  of  examination  of  this  improvement  will 
be  found  on  pages  348  and  349  of  the  Report  of  the  Chief  of  Engi- 
neers for  1906. 

(b)  Coneciih  River. — By  act  of  Congre&s,  approved  March  2,  1907, 
a  project  was  adopted  for  completing  the  improvement  of  the  Cone- 
cuh River  from  the  mouth  of  Patsaliga  Creek  to  the  State  line  be- 
tween Florida  and  Alabama  by  removal  of  bowlders,  snags,  and  rock 
shoals,  in  accordnnre  with  rejiort  submitted  in  House  Document  Xo. 
159,  Fifty-ninth  Congress,  first  session,  at  an  estimated  cost  of 
$31,000. 
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For  work  under  this  project  a  plant  consisting  of  a  quarter  boat 
and  two  working  barges  nave  been  constructed.  The  field  work 
oommenoed  July  22, 1907,  and  funds  now  available  will  be  sufficient  to 
complete  the  project  for  this  section  of  river.  Subsequent  mainte- 
nance can  be  more  conveniently  and  logically  provided  for  under  tlie 
general  project 

The  actual  head  of  navigation  during  ordinary  stages  of  the  river 
is  at  the  mouth  of  Patsaliga  Creek,  about  195  miles  above  the  mouth 
of  Escambia  Kiver. 

Tlie  effect  of  the  improvement  on  freight  rates,  if  any,  is  not  known. 

The  commerce  of  this  stream  is  mainly  in  timber,  lumber,  and  saw 
logs,  the  value  of  which  is  estimated  at  $2,500,000. 

OENEBAL   IMPBOYEMENT. 

July  X  1907,  balance  unexpended $17,065.98 

Jane  90,  1906,  amount  expended  during  flscnl  year  for  mafnten;mce 
of  improTement 10,052. 12 


July  h  1908,  balance  unexpended 7,913.86 

July  1. 1908>  outstanding  liabUiUes 738. 65 

July  1,  1908,  balance  available 7, 175. 21 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80, 1910,  for  maintenance  of  iniprovemcnt,  in  addition  to  the  bal- 
ance unexpended  July  1,  1908 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 

CONECUH    BIVEB. 

July  1, 1907,  balance  unexpended $30,035.80 

June  30,  1908,  amount  exi>euded  during  fiscal  year  for  worivs  of  ini- 

prorement 8,  517. 47 

July  1, 1908,  balance  unexpended 21,  51S.  33 

July  1,  1908,  outstanding  liabilities 557.  22 

July  1,  1908,  balance  available 20.901.11 

(See  Appendix  Q  10.) 

11,  Alabama  River,  Alabama. — This  river  is  forniod  by  tho  junc- 
tion of  the  CJoosa  and  the  Tallapoosa,  11  niilos  below  Wetunipkii,  on 
the  Coosa  River,  and  from  this  junc^tion  to  its  junction  with  the  Tom- 
bigbee  to  form  the  Mobile  it  constitutes  a  312-niile  link  in  a  water- 
way 815  miles  lon^,  from  the  Oostenaula  and  Coosawattee  rivers, 
Georgia,  to  the  Gulf  of  Afexico. 

The  river  was  orip:inally  so  obstructed  by  lop^,  snags,  and  over- 
hanging trees,  and  shoals,  many  with  doi)ths  of  but  '2.5  feot,  that 
during  the  low-water  season  navigation  was  practicable  by  day  only. 
Long  detentions  were  fre<iuent  at  many  of  the  shoals  below  Sehua, 
and  when  the  water  was  unusually  low  traflic  was  suspended  between 
Selma  and  Montgomery  for  three  or  four  months  in  tin'  year. 

The  original  project,  ado])ted  in  18TS,  for  the  improvement  of 
this  stream  provided  for  securing  a  low-wat<;r  channel  4  feet  deep  and 
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200  feet  wide  by  removing  snags,  logs,  and  overhanging  trees;  by 
constructing  works  of  regulation,  and  by  dredging,  all  at  an  estimated 
cost  of  $229,741.  On  this  project  $185,000  was  expended,  principally 
in  snagging  operations  and  the  construction  of  works  of  contraction. 
These  expenditures  greatly  improved  the  condition  of  the  channel, 
freeing  it  from  obstructions,  and  secured  a  low-water  depth  of  4^ 
to  5  feet 

In  1891  the  original  project  was  amended  to  provide  for  a  low- 
water  channel  6  feet  deep,  which  was  to  be  secured  in  the  same  gen- 
eral way  as  contemplated  in  the  original  project,  and  the  estimated 
cost  was  placed  at  $386,251,  provided  that  at  least  $100,000  should  be 
appropriated  annually,  and  $10,000  a  year  thereafter  for  maintenance. 
The  project  is  about  20  per  cent  completed. 

Upon  this  project  there  has  been  expended  to  June  80, 1908,  $363,- 
660.78,  largely  for  maintenance,  but  until  recently  appropriations 
have  been  very  small  and  the  channel  has  been  deteriorating,  work  on 
the  river  being  confined  to  the  operations  of  the  snag  boat  During 
the  last  two  years  the  plant  has  been  thoroughly  overhauled  and 
materially  increased,  and  both  the  dredge  ana  snag  boat  operated 
throughout  the  working  seasons.  Fifty  dollars  was  received  from 
sale  of  unserviceable  property. 

The  river  and  harbor  act  of  March  8,  1905,  contemplated  securing 
a  continuous  channel  not  less  than  4  feet  deep  in  the  Alabama  River 
by  open-channel  work,  and  as  the  benefits  to  be  derived  from  the 
improvement  are  very  great,  funds  should  be  provided  for  the  vigor- 
ous prosecution  of  work. 

Operations  during  the  year  consisted  in  snagging,  dredging,  and 
construction  of  contraction  works  at  various  points. 

On  June  30,  1908,  the  maximum  draft  that  could  be  carried  to 
Montgomery  at  low  water  was  about  3^  feet,  but  as  the  boats  operat- 
ing on  this  river  draw  from  4  to  6  feet  the  shoaling  at  Haines  Island 
prevented  them  from  passing  above  this  point  for  about  three  weeks. 
It  is  proposed  to  apply  the  appropriation  recommended  in  snagging, 
dredging,  and  construction  of  contraction  works  in  furthierance  of 
the  project  and  in  maintenance  of  the  improvement. 

The  actual  head  of  navigation  is  Wetumpka,  on  the  Coosa  River, 
and  the  variation  of  the  water  level  is  from  0  to  59  feet  at  Montgomery. 

The  commerce  of  this  stream  is  important,  consisting  principally 
of  cotton,  cotton  seed,  fertilizer,  grain,  lumber,  shingles,  naval  stores, 
staves,  and  a  large  quantity  of  miscellaneous  freight  of  all  descrip- 
tions, amounting  in  the  past  calendar  year  to  approximately  341,628 
tons,  valued  at  $3,886,565.  This,  however,  is  but  a  part  of  the  freight 
movement  that  is  affected  by  the  improvement,  for  the  actual  ship- 
ments bv  water  have  been  relatively  small,  and,  with  the  river  im- 
proved for  continuous  navigation,  it  is  estimated  that  at  least  100,000 
tons  of  the  present  all-rail  ireight  movement  would  either  go  by  river 
or  at  river  rates,  and  the  resulting  saving  would  be  enormous.  In 
addition,  improved  facilities  would  render  possible  an  actual  reduc- 
tion in  rates  on  freight  now  carried  by  river. 

For  reference  to  reports  of  examinations  made  of  this  river,  see 
Report  of  the  Chief  or  Engineers  for  1906,  pages  349  and  350, 
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Jnly  1,  1907,  balance  unexpended $230, 340. 94 

Amount  reoeiTed  from  Bale  of  boilers 50. 00 


230,390.94 
June  90,  1908,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $45,001.72 

For  maintenance  of  improvement 15,000.00 

60,001.72 


July  1,  1908,  balance  unexpended 170, 380. 22 

July  1,  1908,  outstanding  liabilities 36,001.12 

July  1»  1908,  balance  available 134, 388. 10 


July  "U  1908,  amount  covered  by  uncompleted  contracts 26, 541. 68 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
SO,  1910,  for  works  of  Improvement  and  for  maintenance,  in 
addition  to  the  balance  unexpendod  July  1,  1908 200, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  Q  11.) 

IB.  Coosa  River  J  Georgia  and  Alabama. — ^The  Coosa  is  formed  at 
Rome,  Ga.,  by  the  junction  of  the  Oostenaula  and  Etowah  rivers, 
which  have  their  sources  in  northern  Georgia.  The  Oostenaula  is 
formed  by  the  junction  of  the  Ooosawattee  and  Connesauga  rivers,  56 
miles  northwest  of  Rome.  The  Oostenaula  above  Rome,  Ga.,  and  its 
tributary,  the  Ooosawattee,  are  navigable  for  light-draft  boats  during 
nine  months  of  the  year  for  a  distance  of  about  105  miles,  but  the 
Etowah  and  the  Connesauga  are  not  navigable. 

The  Coosa  River  has  always  been  navigable  for  light-draft  boats 
from  Rome,  Ga.,  to  Greenport,  Ala.,  an  estimated  distance  of  1G2 
miles,  and  this  part  of  the  river  is  of  such  a  character  as  to  make 
its  improvement  by  works  of  contraction  and  channel  excavation 
entirely  practicable,  except  at  Horseleg  shoals,  near  Rome,  Ga.,  where 
a  lock  of  low  lift  will  be  ultimately  required. 

From  Greenport,  Ala.,  to  Wetumpka,  Ala.,  a  distance  of  142  miles, 
locks  and  dams  are  required  in  conjunction  with  works  of  contraction 
and  channel  excavation  to  provide  for  navigation. 

From  Wetumpka  to  the  junction  of  the  Tallapoosa  River  the  river 
is  navigable  at  all  seasons. 

The  ordinary  variations  of  the  water  surface  are,  at  Rome,  Ga., 
0  to  80  feet;  at  Greenport,  Ala.,  0  to  15  feet;  at  Wetumpka,  Ala.,  0  to 
50  feet. 

The  improvement  of  these  rivers  is  provided  for  under  the  two 
following  projects  (for  reference  to  report  upon  proposed  mod ifi ra- 
tions of  projects  for  improving  the  Coosa  River,  see  Annual  Rejiort 
of  the  Chief  of  Engineers  for  1905,  p.  5520)  : 

(a)  Coosa  River  between  Rome^  Ga,^  and  East  Tennessee^  Vi/v/hua 
ana  Georgia  Railroad  bridge. — ^The  original  project  for  the  imjn-ove- 
ment  of  the  Coosa  River  contemplated  the  opening  of  a  contmuoiis 
water  route  of  transportation  trom  the  Mississippi  River  to  the 
Atlantic  Ocean  by  way  of  the  Ohio,  Tennessee,  Coosa,  Etowah, 
Ocmulgee,  and  Altamaha  rivers,  with  canals  from  the  Tenness(»e  to 
the  Coosa  and  from  the  Etowah  to  the  Ocmulgee.  This  was  desig- 
nated as  the  ^  southern  route." 
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Various  examinations  and  estimates  for  the  improvement  of  parts 
of  this  section  of  river  have  been  made  from  time  to  time  up  to  the 
adoption  of  the  existing  project,  September  19,  1890.  This  project, 
as  modified  by  act  of  Congress  of  July  13,  1892,  formed  a  part  of  a 
plan  submitted  in  1875  for  a  proposed  waterway  from  the  Mississippi 
to  the  Atlantic  via  the  Tennessee  River,  and  provides  for  a  crib  and 
timber  lock  200  by  32  feet  and  a  3-foot  lift,  with  excavation  for  a 
4- foot  channel  between  Rome,  Ga.,  and  Wills  Creek  in  Alabama,  at  a 
total  estimated  cost  of  $180,000;  for  three  locks  between  Greenport 
and  T^ock  4  (^Vhisenant  and  Ten  Island  shoals),  210  feet  lon^,  40  feet 
wide,  and  an  extreme  low-water  depth  of  4  feet  on  nuter  sills, 
together  with  a  3-foot  channel  between  Locks  1  and  3,  at  a  total  esti- 
mated cost,  including  accessorv  dams  and  dikes,  of  $155,616.23;  for 
five  locks  and  dams  from  ani  including  Lock  4  to  the  East  Ten- 
nessee, Virginia  and  Georgia  Railroad  bridge,  the  locks  to  have  an 
available  length  of  280  feet,  width  of  52  feet,  and  an  extreme  low- 
water  depth  of  G  feet  over  the  miter  sills,  together  with  a  connecting 
channel  100  feet  wide  and  4  feet  deep  at  extreme  low  water,  at  a 
total  estimated  cost  of  $1,160,491,  or  at  a  total  cost  for  the  entire 
improvement  of  $1,496,107.23.  About  21  per  cent  of  the  project  has 
been  completed. 

To  June,  30,  1908,  there  has  been  expended  on  this  section  of  the 
Coosa  $1,074,583.74,  of  which  $550,983.74  has  been  expended  upon 
the  existing  project  and  $523,700  prior  to  its  adoption.  The  work 
accomplished  is  as  follows,  of  which  expenditures  about  10  per  cent 
has  been  for  maintenance: 

liocks  1,  2,  and  3,  Coosa  River,  commenced  prior  to  1890,  have 
been  completed.  They  are  situated,  respectively,  0.68  mile,  3.86  miles, 
and  5.24  miles  below  Greenport,  Ala.,  and  have  available  lengths  of 
175  feet  and  widths  of  40  feet. 

Lock  4  (25.89  miles  below  Greenport),  conmienced  since  the  adop- 
tion of  larger  dimensions  above  mentioned,  has,  together  with  its 
appurtenances,  been  under  construction,  with  desultory  appropria- 
tions, since  1886,  but  still  incomplete. 

Channel  improvement  has  been  extended  as  far  down  as  Lock  4, 
and  navigation  is  now  possible  to  this  point,  except  at  extreme  low 
water,   when   interruptions  occur  a   short   distance   above  Lock   4. 

During  the  past  fiscal  vear  work  was  confined  to  the  improvement 
and  maintenance  of  the  channel  between  Rome,  Ga.,  and  Lock  4,  Ala- 
bama, and  to  care  of  the  large  amount  of  plant  on  hand.  Provision 
should  be  made  for  further  improvement  and  maintenance  of  this 
channel. 

There  was  received  from  the  Seaboard  Air  Line  Railway  for 
dredging,  $64.92. 

On  June  30,  1908,  the  maximum  draft  that  could  be  carried  at 
ordinary  low  water  between  Rome,  Ga.,  and  Lock  4  was  3  feet,  except 
at  Ilorseleg  shoals,  1^  miles  below  Rome,  over  which  but  2  leet  can 
be  carried  until  a  lock  is  constnicted  at  this  point  Survey  and  esti- 
mate for  this  lock  is  now  being  made. 

It  is  proposed  to  apply  the  additional  appropriation  recommended 
toward  further  improvement  and  maintenance  of  the  channel  between 
Rome,  Ga.,  and  Lock  No.  4,  Alabama. 

The  improvement  has  resulted  in  a  reduction  in  railroad  rates 
between  points  on  the  river  and  either  Rome  or  Gadsden  of  not  less 
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than  60  per  cent,  water  rates  controlling  all  shipments  to  and  from 
the  country  contiguous  to  the  river. 

The  commerce  of  this  portion  of  the  Coosa  consists  principally  of 
cotton,  cotton  seed,  fertilizer,  timber,  lumber,  staves,  gi'ain,  and  mis- 
cellaneous articles,  amounting  for  the  year  1907  to  8,511  tons  valued 
at  $854,000. 

(6)  Coosa  River  between  Wetumpka  and  East  Tennessee^  Virginia 
and  Georgia  Railroad  bridge. — On  account  of  the  numerous  rapids 
this  part  of  the  river  has  never  been  navigable. 

The  original  project  for  the  improvement  of  this  section  of  the 
river,  adopted  September  19,  1890,  as  the  result  of  a  survey  made  in 
1889  and  modified  bv  Congress  Julv  13,  1892,  contemplates  slack- 
water  navigation  and  provides  for  the  construction  of  23  locks  and 
dams  of  varying  lifts,  of  an  available  length  of  280  feet  and  width 
of  52  feet,  with  6  feet  over  the  miter  sills,  no  lift  of  lock  to  exceed 
15  feet.  In  addition,  the  channel  is  to  be  cleared  of  various  rock  reefs 
and  points  so  as  to  ffive  a  least  depth  of  4  feet,  all  at  an  estimated 
cost  of  $5,106,422.  About  4  per  cent  of  the  project  has  been  com- 
pleted. 

There  has  been  expended  on  this  project  to  June  30,  1908, 
$400,798.57,  of  which  about  2^  per  cent  has  been  for  maintenance, 
whidi  has  resulted  in  the  construction  of  the  lowest  lock  of  the  series, 
known  as  "  No.  31,"  excepting  the  dam  and  gates,  the  excavation  of 
the  channel  between  this  lock  and  the  one  next  above,  and  the  prepa- 
ration of  data  and  plans  for  additional  locks  and  dams,  but  these 
data  are  still  incomplete.  As  yet  no  benefit  has  been  derived  from 
this  improvement^  and  its  value  is  entirely  dependent  on  the  com- 
pletion of  the  entire  system. 

There  was  received  from  sale  of  old  property,  $27.00. 

Provision  should  be  made  for  the  care  of  the  [)r(jpcrty  belonging 
to  the  improvement. 

CONSOLTDATED. 

Jnly  1»  1907,  balance  nnexpendod «$57, 050.09 

Received  from  sale  of  old  property 27.  TjO 

Beceived  from  Seaboard  Air  Line  for  dredjring 04. 92 


June  80, 1008,  amount  expended  during  fls(>nl  year: 

For  works  of  improvement $21.<J2().  S3 

Fop  maintenance  of  improvement n,  <KK).  00 


57, 151. 51 


20. 020. 83 


July  1,  1908>  balance  unexpended C 30,5:50.08 

July  1,  1908,  outatanding  llnbilitlos 3.107.39 


July  1»  1908,  balance  available 27,41!3.20 


Amonnt  (estimated)  required  for  comi)Ioti(>ii  of  existing  rn-ojirt-.  0,059,913.00 


Amount  that  can  be  profitably  expended  in  llscnl  yoa  rending  .Tune 
80,  1910,  for  works  of  iuiprovcnient  and  for  niuinteunncc  in 
addition  to  the  balance  unexiiended  July  1,  IDUS 100, 000. 00 

Submitted  in  compliance  with  nMiuiroinoits  of  sundry  civil  act 
of  June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of 
1809. 

(See  Appendix  Q  12.) 

•Brroneously  given  as  $57,054.09  in  report  for  1907. 
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IS,  Operating  and  care  of  canals  and  other  works  of  navigation  on 
Coosa  River^  Georgia  and  Alabama. — ^Locks  1,  2,  and  3  were  opened 
to  navigation  on  June  30,  1890,  and  have  been  operated  continuously 
ever  since,  except  during  such  periods  as  \^  was  necessary  to  close 
them  for  repairs  and  for  a  period  of  ten  days  in  February,  1895, 
when  the  canal  between  Locks  2  and  3  was  frozen  over. 

The  amount  expended  to  the  end  of  the  fiscal  year  ending  June 
80,  1908,  was  $179,796.59. 

The  expenses  of  operating  and  care  of  Locks  1, 2,  and  8,  and  Dam  4 
during  the  fiscal  year  have  been  paid  from  the  permanent  indefinite 
appropriation  provided  for  by  section  4  of  the  act  of  July  5,  1884. 
These  expenses  amounted  to  $16,037.14,  exclusive  of  liabilities  out- 
standing on  June  30,  1908,  of  $442.90. 

(See  Appendix  Q  13.) 

IJf.  Removing  sunken  vessels  or  craft  ohstructing  or  endangering 
navigation, — Tne  tug  Florence  Witherbee^  sunk  in  rensacola  Harbor, 
Florida,  was  removed  under  contract  with  Mr.  G.  H.  Langley. 

The  sunken  lighter  Georgia,  at  the  mouth  of  Apalachicola  Kiver, 
Florida,  was  removed  under  contract  with  Mr.  Alex.  C.  Battel  and 
Marion  C.  Lang. 

The  total  expenditures  during  the  year  on  removal  of  wrecks 
amounted  to  $2,265.45. 

(See  Appendix  Q  14.) 

EXAMINATIONS    MADE    IN    COMPLIANCE    WITH    RIVER    AND    HARBOR    ACT 
APPROVED  MARCH  2,  1907. 

Reports  on  preliminary  examinations  required  by  the  river  and 
harbor  act  of  March  2,  1907,  of  the  following  localities  within  this 
district  were  duly  submitted  by  the  district  oflScer.  They  were  re- 
viewed by  the  Board  of  Engineers  for  Rivers  and  Harbors,  pur- 
suant to  law,  and  were  transmitted  to  Congress  and  printed  in  docu- 
ments as  indicated : 

1.  Preliminury  examination  of  St.  Josephs  Bay,  Florida. — ^Re- 
port dated  November  14, 1907,  is  printed  in  House  Document  No.  464, 
bixtieth  Congress,  first  session.  The  locality  is  not  considered  worthy 
of  improvement  by  the  General  Govermnent. 

^.  Preliminary  examination  of  Pensacola  Bay,  Florida,  with  a  view 
to  getting  £4.  feet  of  water  to  the  quarantine  station. — Report  dated 
November  14,  1907,  is  printe^  in  House  Document  No.  665,  Sixtieth 
Congress,  first  session.  The  locality  is  not  considered  worthy  of  im- 
provement by  the  General  Government. 

3.  Prelim^inary  examination  of  Wakulla  River  from  the  town  of  St. 
Marks  to  the  Gulf  of  Mexico,  and  St.  Marks  River,  Florida. — ^Report 
dated  December  21,  1907,  is  printed  in  House  Document  No.  851,  Six- 
tieth Congress,  first  session.  The  locality  is  not  considered  wortJiy 
of  improvement  by  the  General  Government. 

4.  Preliminary  examination  of  Choctawhatchee  River,  Florida, 
with  a  view  to  providing  a  dc'pth  of  3  feet  up  to  Newton,  Ala. — ^Re- 
port dated  December  23, 1907,  is  printed  in  House  Document  No.  876, 
Sixtieth  Congress,  first  session.  The  locality  is  not  considered  worthy 
of  improvement  by  the  General  Government  in  the  manner  proposed. 

The  local  officer  was  also  charged  with  the  duty  of  making  prelim- 
inary examinations  and  surveys  provided  for  in  the  river  and  harbor 
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act  of  March  2, 1907,  as  follows,  and  reports  thereon  will  be  duly  sub- 
mitted when  received : 

1.  St,  Andrews  Bay^  Florida, 

S.  Alabama  and  Coosa  rivers  between  Montgomery  and  TFd- 
tumpka,  Ala. 

5.  Coosa  RiveTj  Alabama^  with  a  view  to  locating  and  constructing 
Dam,  No,  6. 

4.  Coosa  River,  Georgia,  at  Horseleg  shoals. 

IMPROVEMENT   OP    RIVERS    AND    HARBORS    IN    THE    MOBILE, 
ALABAMA,    DISTRICT. 

This  district  was  in  the  charge  of  Maj.  Henry  Jervey,  Corps  of 
Engineers,  having  under  his  immediate  orders  First  Lieut.  William 
G.  Caples,  Corps  of  Engineers,  since  October  21,  1907.  Division  en- 
gineer, CoL  E.  H.  Kuffner,  Corps  of  Engineers. 

7.  Mobile  Harbor,  Alabama. — This  channel  originally  had  mini- 
mum depths  of  5J  feet  through  Choctaw  Pass  and  8  feet  through 
Dog  River  bar,  the  available  draft  to  Mobile,  via  Spanish  River, 
being  limited  to  the  latter  depth. 

The  improvement  of  the  channel  of  Mobile  Harbor  has  been  pro- 
gressive. Between  1826,  the  date  of  the  first  appropriation  for  this 
work,  and  1857  a  channel  10  feet  deep  was  dredged  through  the 
shoals  in  Mobile  Bay  up  to  the  city  of  Mobile.  Between  1870  and 
1876  this  depth  was  increased  to  13^  feet,  the  channel  being  dredged 
to  a  width  of  300  feet  through  Choctaw  Pass  and  200  feet  through 
D^  River  bar. 

fi  1880  a  project  for  a  channel  17  feet  deep  and  200  feet  wide  was 
adopted,  and  appropriations  between  1878  and  1886  were  applied  to 
the  formation  of  a  channel  of  these  dimensions. 

"n  the  river  and  harbor  act  of  August  11,  1888,  a  project  for  secur- 
ing a  channel  23  feet  deep  was  adopted,  this  project  being  modified 
by  the  river  and  harbor  act  of  September  19,  1890,  so  as  to  provide 
for  the  formation  of  a  channel  23  feet  deep  and  with  a  top  width  of 
280  feet  from  the  Gulf  of  Mexico  to  the  mouth  of  Chickasaw  Creek, 
above  the  city  of  Mobile.  Work  upon  this  channel  was  completed  in 
1896,  subsequent  appropriations,  up  to  and  including  that  made  by 
the  sundry  civil  act  of  July  1, 1898,  naving  been  applied  to  its  mainte- 
nance. 

The  total  amount  expended  on  these  projects  was  $3,048,030.60,  of 
whidi  about  $115,000  is  estimated  to  have  been  apolied  to  maintenance. 

The  existing  project  for  the  improvement  of  Mobile  Harbor  pro- 
vides for  the  formation  of  a  channel  23  feet  deep  and  100  feet  wide 
at  bottom,  with  appropriate  slopes,  from  the  entrance  of  the  bay  to 
the  mouth  of  Chickasaw  Creek,  at  an  estimated  cost  of  $l,r>  10,000, 
and  the  removal  of  simken  obstructions  from  Mobile  Harbor  at  such 
times  as  the  latter  work  may  be  authorized.  This  project  was 
adopted  by  the  river  and  harbor  act  approved  March  3,  1899,  and  was 
modified  by  the  acts  of  June  13, 1902,  and  March  3,  1905. 

The  work  of  forming  a  23-foot  channel  in  Mobile  River  and  Bay 
under  this  project  was  commenced  in  1899,  and  under  two  continuing 
oontracts,  during  the  progress  of  which  12,402,950  cubic  yards  of 
material,  scow  measurement,  was  removed  up  to  November  1 1,  1903, 
an  uninterrupted  channel  of  the  projected  depth  and  from  55  \a  \^ 
foet  widdi  was  formed  within  the  limits  of  the  project. 
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After  the  storm  of  September  27,  1906,  the  chamiel  shoaled  in 
places  to  as  little  as  17  feet.  Under  a  contract  the  worst  of  the  shoal- 
mg  was  remedied  at  a  cost  of  approximately  $100,000, 1,109,410  cubic 
yards  of  material  being  removed. 

The  work  of  removing  sunken  trees,  logs,  timbers,  and  other  dan- 
gerous obstructions  from  the  channel  of  Mobile  Harbor  has  been 
prosecuted  when  necessary  with  funds  allotted  for  that  purpose. 

The  existing  project  was  modified  by  the  river  and  harbor  act  of 
March  2,  1907,  so  as  to  include  the  completion  of  the  work  proposed 
by  the  existing  project  at  an  estimated  cost  of  $560,000,  and  the  prose- 
cution of  operations  to  provide  increased  depth  progressively  as  may 
be  possible  with  appropriations  of  $100,000  annually  for  a  period  of 
five  years.  The  act  authorized  continuing  contracts  for  prosecuting 
the  work  in  the  sum  of  $360,000,  of  which  $200,000  is  yet  to  be  appro- 
priated, and  the  application  of  $10,000  to  the  removal  of  sunken 
obstructions  from  the  harbor.  The  construction  of  a  dredge  was  also 
authorized.  The  administrative  act  approved  May  28,  1908,  contains 
the  following  provision : 

Sec.  7.  That  the  whole  or  any  part  of  the  amount  heretofore  authorized  to 
be  appropriated  for  the  construction  of  a  dredge  for  Mobile  EUirbor,  Alabama, 
with  the  exception  of  five  thousand  dollars  for  the  preparation  of  plans  for  said 
dreiljie,  may  be  used  for  dredging  said  harbor,  and  the  Secretary  of  War,  in  his 
disrretion,  may  enter  into  a  contract  or  contracts  for  the  performance  of  the 
work. 

The  modification  of  project  is  printed  in  House  Docmnent  No.  647, 
Fifty-ninth  Congress,  first  session. 

To  June  30,  1908,  there  was  expended  on  the  existing  project  as 
modified  $1,499,448.74,  of  which  $373,086.28  was  applied  to  work  of 
maintenance. 

Under  date  of  July  10, 1907,  a  contract  was  entered  into  for  dredg- 
ing under  the  modified  project. 

The  amount  of  money  to  be  applied  to  this  contract  is  about 
$320,000,  not  including  incidental  expenses,  and  work  thereunder  is 
ahnost  completed.  As  a  result,  depths  ranging  from  234  to  25  feet 
have  been  obtained,  with  a  bottom  width  of  about  100  feet,  from  a 
point  510  feet  above  Beacon  22  to  the  lower  end  of  the  dredged  chan- 
nel and  for  1,300  feet  in  Mobile  River  near  Chickasaw  Creek.  When 
this  contract  is  completed  early  in  the  coming  fiscal  year,  these  depths 
will  prevail  throughout  the  channel,  except  where  shoaling  has  oc- 
curred in  the  lower  end  since  dredging  was  done  there. 

The  designs  of  a  dredge  and  attendant  plant  are  about  66  per  cent 
completed. 

A  test  of  the  dredge  Barnard  was  made  in  this  channel  with  un- 
satisfactory results,  due  largely  to  rough  weather. 

During  the  year  1,833  sunken  obstructions  were  removed  from  the 
navigable  channel,  adding  much  to  the  safety  of  traflSc. 

Under  the  existing  project  any  depth,  of  23  feet  or  greater  at  mean 
low  water,  is  authorized.  The  amount  estimated  for  completion  of 
the  project  in  the  accompanying  money  statement  is  the  amount  esti- 
mated as  necessary  to  obtain  a  depth  of  23  feet  only  at  mean  low 
water  with  appropriate  side  slopes,  this  being  the  only  depth  for 
which  estimates  have  heretofore  been  made.  The  23-foot  depth  and 
bottom  width  of  100  feet  have  been  dredged,  but  the  "  appropriate 
side  slopes"  have  not  yet  been  obtained.  A  dredge  owned  and 
operated  by  the  United  States  is  essential  to  tlie  proper  conduct  of 
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work  under  this  project  For  economy,  it  is  considered  indispen- 
sable. 

On  June  30, 1908,  the  maximum  low-water  draft  that  could  be  car- 
ried over  the  s^oalest  part  of  the  dredged  channel  was  between  23  and 
34  feet  at  mean  low  water.    The  average  range  of  tide  is  1^  feet. 

With  available  funds  and  future  appropriations  it  is  proposed  to 
continue  dredging  under  the  existing  project ;  to  complete  the  designs 
for  a  dredse  and  attendant  plant  and  to  build  same,  and  to  continue 
the  work  of  removing  sunken  obstructions  from  the  improved  channel. 

In  Appendix  R  1  of  this  report  the  district  engineer  officer  draws 
attention  to  the  desirability  of  providing  a  cut-off  in  the  dredged 
channel  at  the  "  Elbow "  below  the  mouth  of  the  Mol)ile  River, 
similar  to  the  one  proposed  in  the  survey  report  printed  in  House 
Document  No.  647,  Firtv-ninth  Congress,  first  session.  It  is  recom- 
mended that  provision  for  a  suitable  cut-ofF  be  made  in  connection 
with  any  legislation  for  further  improvement  at  this  locality,  the 
exact  location  of  the  new  channel  to  be  determined  when  the  addi- 
tional dredging  shall  have  been  authorized. 

Mobile  River  is  navigable  for  vessels  of  about  14  feet  draft  up  as 
far  as  its  head.  45  miles  above  Mobile. 

Detailed  information  with  reference  to  the  work  accomplished 
under  the  existing  project  is  contained  in  the  Annual  Reports  of  the 
Chief  of  Engineers  for  1J)01,  page  1810,  and  1004,  page  1803.  A 
reference  to  the  report  of  the  survey  upon  which  the  project  is  based 
is  printed  in  the  Annual  Report  of  the  Chief  of  EngineiTs  for  1904. 
page  324. 

The  combined  commerce,  foreign  and  domestic,  using  Mobile  Har- 
bor during  1907  acrgrega ted  3,045,123  tons,  valued  at  $00,372,245. 
Cotton,  lumber,  tiniher,  breadstulfs,  and  hog  products  are  the  princi- 
pal articles  of  export,  and  bananas  and  sisal  grass  the  most  important 
of  imports.  ^ 

The  effect  of  the  project  has  U^en  to  give  Mobile  an  average  reduc- 
tion of  about  20  per  c<Mit  on  rail  freight  rates  from  Athmtic  sea- 
port cities  and  to  afford  direct  water  freight  rates  from  Mobile  to 
foreign  ports. 

GENERAL  IllPBOVEMENT. 

July  1,  1907,  balance  unexi)en(led $100, 6.30. 36 

Amount  appropriated  by  sundry  civil  uct  approved  May  27,  1008..    160,000.00 


350,630.30 
June  80,  1908,  amount  expended  during  J98cal  year : 

For  works  of  Improvement $S.S.  ooo.  00 

For  maintenance  of  Improvement IOl*, .T.n.S2 

100,391.82 


July  1, 1908,  balance  unexpended 100,  2;js.  VA 

July  1,  1908,  outstanding  liabilities 138.600.00 

July  1,  1908,  balance  available 21, 638.  W 


July  1,  1909,  amount  coverM  by  unc<mipleted  contrncts 2,000.00 

Amonnt  (estimated)  required  for  completiou  of  existing  project..    272,000.00 


Amount  that  can  be  profltnbly  expendiHl  in  fiscal  year  ondin^  .June 
80,  1910,  for  works  of  improveuKMit  and  for  mnintonanco,  in 
addition  to  the  balance  unexpended  July  1,  1008 (•) 

Submitted  in  compliance  with  requirements  of  sundry  civil  set  of 
Jnne  4, 1807,  and  of  section  7  of  tlie  river  and  harbor  act  of  1809. 


»8ee  amaolidated  money  statement  on  \^%!^  2^. 
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BEMOVnTG   OBSTRUCTIONS. 


July  1,  1907,  balance  unexpended $0,  886. 30 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 8, 472. 71 


July  1,  1908,  balance  unexpended 1, 413. 69 

July  1,  1908,  outstanding  liabilities 400. 00 


July  1,  1908,  balance  available 1,013.59 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
ao,  1910,  for  maintenance  of  improvement,  in  addition  to  the 
balance  unexpended  July  1,  1908 (•) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

CONSOLIDATED. 

July  1,  1907,  balance  unexpended $200, 616. 66 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908-.    160, 000. 00 


360,516.66 

June  30,  1908,  amount  expended  during  fiscal  year: 

For  works  of  improvement $88,000.00 

For  maintenance  of  improvement 110,864.53 

198,864.63 


July  1,  1908,  balance  unexpended ^ 161,652.13 

July  1,  1908,  outstanding  liabilities 139,000.00 


July  1,  1908,  balance  available 22, 652. 13 


July  1,  1908,  amount  covered  by  uncompleted  contracts 2, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project—    272,000.00 


Anioimt  that  can  be  profitably  expended  in  fiscal  year  ending  June 
;{(>,  1910,  for  works  of  improvement  and  for  mainteuance,  in  ad- 
dition to  the  balance  unexpended  July  1,  1908 ^492, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  R  1.) 

^.  Mobile  har^  Alabama. — Mobile  bar  is  located  in  the  Gulf  of 
Mexico  off  the  entrance  to  Mobile  Bay.  This  bar  had  a  depth  of  23 
feet  at  low  water  over  ample  width  before  any  work  of  improvement 
was  commenced  upon  it.  This  depth  accommodated  all  the  traffic 
of  the  Mobile  Bay  ship  channel,  but  was  not  sufficient  to  permit  of 
the  utilization  of  the  deep  anchorage  in  lower  Mobile  Bay  beyond 
the  southern  limit  of  the  dredged  cut  leading  to  the  city  of  Mobile. 

The  original  and  existing  project  for  this  improvement  was  adopted 
in  the  river  and  harbor  act  of  June  13, 1902,  and  provides  for  the  for- 
mation of  a  channel  30  feet  deep  at  low  water  and  300  feet  wide 
across  Mobile  bar,  at  an  estimated  cost  of  $91,250.  This  work  of 
improvement  formed  a  part  of  the  Mobile  Harbor  project  until 
March  3,  1905,  when,  by  the  river  and  harbor  act  of  that  date,  it  was 
made  a  separate  project,  and  the  limit  of  cost  was  increased  to 
$100,000. 

Up  to  June  30,  1908,  the  sum  of  $124,918.37  had  been  expended  on 
tliis  improvement,  of  which  about  $41,918.37  was  applied  to  main- 
tenance. 

«  See  consolidated  money  statement  on  this  page. 

^  Of  this  amount  $200,000  is  for  continuing-contract  work  authorized  by  the 
rlrer  and  harbor  act  of  March  2,  1907. 
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During  the  past  fiscal  year  the  U.  S.  dredge  Charleston  has  been  en- 
gaged most  of  her  time  m  removing  shoals  and  increasing  the  depUi 
ana  width.  The  depth  now  ranges  from  27i  to  34  feet  throughout 
the  channel,  except  a  few  ridges  near  the  edges  where  the  depth  is 
about  24  feet    The  project  is  about  83  per  cent  completed. 

The  maximum  draft  that  can  be  carried  through  the  channel  at 
mean  low  water  is  now  about  27^  feet,  and  the  average  range  of  tide 
is  1.1  feet 

Available  funds  and  future  appropriations  will  be  applied  i6  main- 
taining the  channel  and  completing  it  according  to  the  project,  and 
to  ma^g  necessary  repairs  to  the  dredge  Charleston. 

For  conmiercial  statistics  and  effect  of  improvement  on  freight 
rates  see  report  on  Mobile  Harbor. 

A  reference  to  the  report  of  the  survey  on  which  the  existing 
project  is  based  can  be  found  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1904,  page  324. 

July  1,  1907,  balance  onexpended $52, 919. 35 

June  80,  190B,  amount  expended  during  fiscal  yenr: 

For  works  of  Improvement $10,919.35 

For  maintenance  of  improvement 16, 918. 37 

27,837.72 


July  1,  1908,  balance  unexpended 25,081.03 

July  1,  1908>  outstanding  liabnities 7, 000. 00 


July  1»  1908,  balance  available 18,  OSl.  G3 


Amount  that  can  be  profitably  expended  in  fiscal  yonr  ending  June 
SO,  1910,  for  maintenance  of  improvement,  in  addition  to  the  bal- 
ance unexpended  July  1,  1908 50,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
.    June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  B  2.) 

S.  Black  Warrior^  Warrior^  and  Tomhighee  rivers^  Alabama, — {a) 
Blacky  Warrior  River. — ^This  name  refers  to  that  portion  of  the 
Warrior  River  above  Tuscaloosa.  Originally  this  part  of  the  river 
was  practically  closed  to  navigation  on  account  of  shonls  at  and  above 
Tuscaloosa. 

The  orifi^nal  project  for  the  improvement  was  adopted  in  1887, 
the  object  Deing  to  obtain  a  channel  for  barges  of  0  feet  draft  at  low 
water  all  the  year  round  between  TuscrJoosa  and  Daniels  Creek,  14J 
miles  above,  by  means  of  five  locks  and  dams,  at  an  estimated  cost 
of  $741,670. 

Locks  10.  11,  and  12  (formerly  known  as  1,  2,  and  3)  were  built 
bv  hired  labor  and  have  been  completed  and  opened  for  trjiflic  since 
November,  1895. 

The  river  and  harbor  act  of  March  8,  1899,  provided  for  tlic  con- 
stfUction  of  Lock  4  (now  I^ock  13),  at  a  cost  not  to  exoood  $1^)0,500. 
As  it  was  subsequently  found  that  the  lock  could  not  be  coinpl<'t(»(l 
for  the  amount  appropriated,  the  river  and  harbor  act  npproviMl 
June  13,  1902,  authorized  the  transfer  of  $14,000  from  tho  un(»x- 
pended  balance  of  the  Warrior  River  appropriations  for  tb<»  com- 
pletion of  this  lock.  The  same  act  extended  the  uppor  limit  of  tho 
improvement  to  the  junction  of  the  Mulberry  and  liocust  forks  of 
the  river,  46^  miles  above  Tusc^iloosa,  and  provided  for  making  a 
sorvej  for  the  location  of  Locks  5  and  6  (now  14  and  15)  next  «A:kc^\^ 
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Lock  4.  Report  of  this  survey  is  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1904,  page  1840. 

The  river  and  harbor  act  of  March  2,  1907,  provides  for  the  con- 
struction of  Locks  and  Dams  14,  15,  16,  and  17,  at  an  estimated  cost 
of  $1,409,000,  to  be  provided  under  continuing-contract  authoriza- 
tion, leaving  Locks  and  Dams  18,  19,  and  20,  previously  estimated 
to  cost  $1,047,000,  to  be  provided  for.  These  estimates  were  exchisive 
of  cost  of  surveys  and  sites,  $30,000,  and  additional  land  required  at 
Lock  No.  10,  $5,000. 

During  the  past  year  it  was  decided  to  use  two  locks  of  21  feet  lift 
on  Squaw  shoals  instead  of  three  locks  of  14  feet  lift,  and  surveys 
were  made  to  determine  the  most  suitable  locations  for  the  remaining 
locks  and  the  cost  of  completing  the  whole  project  frcxn  Mobile  to 
the  junction  of  the  Mulberry  and  Locust  Forks  6f  the  river. 

Work  so  far  completed  has  been  the  construction  of  Locks  10,  11, 

12,  and  13.  Six  feet  of  navigation  can  be  carried  12  miles  above 
Tuscaloosa  to  site  of  Lock  14.  Contract  has  been  let  for  the  construc- 
tion of  Locks  and  Dams  14  and  15  and  locktenders'  houses.  The  con- 
tractor has  built  locktenders'  houses  and  his  own  camps,  installed  a 
large  amount  of  plant,  delivered  considerable  material,  and  at  Lock 
14  has  about  75  per  cent  of  lock  cofferdam  constructed  and  most  of  ex- 
cavation for  foundations  of  lock  walls  removed.  A  telephone  line  has 
been  built  to  connect  these  locks  with  Government  line  at  Lock  No. 

13.  A  well  has  been  drilled  for  furnishing  drinking  water  at  Lock 
No.  14,  and  drilling  one  at  Lock  No.  15  is  now  in  progress.  Plans 
and  specifications  for  Lock  No.  16  have  been  prepared  and  for- 
warded for  approval,  and  negotiations  for  purchase  of  sites  for  Lcwks 
16  and  17  are  now  in  progress.  Plans  and  specifications  for  Lock  17 
are  nearly  completed. 

The  total  amount  expended  on  this  improvement  to  June  80,  1908, 
inchiding  the  surveys  mentioned  above,  was  $867,991.42,*  none  of 
which  was  applied  to  maintenance. 

The  improvement  of  the  Black  Warrior  River  between  Tuscaloosa 
and  Daniels  Creek  is  based  upon  the  report  of  a  Board  of  Engineer, 
dated  April  2, 1887,  and  published  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1887,  page  1302. 

For  commercial  statistics,  see  report  on  operating  and  care  of  locks 
and  dams  on  Black  Warrior  River,  Alabama. 

(6)  WafTio?'  River. — This  name  refers  to  that  portion  of  the  War- 
rior River  below  Tuscaloosa.  Originally  logs,  snags,  and  overhanging 
trees  rendered  navigation  impossible  at  low  water  and  dangerous  at 
boating  stages.  The  minimum  depth  of  channel  was  about  1  foot  and 
the  minimum  width  about  60  feet. 

The  original  project  for  the  improvement,  adopted  by  the  river 
and  harbor  act  approved  March  3,  1875,  contemplated  deepening  the 
channel  by  jetty  construction  and  the  removal  of  snags  and  overhana:- 
ing  trees.  The  amount  expended  on  this  project  fi'ora  1880  until  the 
adoption  of  the  present  project  was  $319,372.  Prior  to  1880  appro- 
priations aggregating  $88,000  were  expended  on  the  Warrior  and 
Tombigbee  rivers  jointly,  and  an  account  of  this  work  may  be  found 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1897,  page  1679. 

The  present  project,  adopted  by  the  river  and  harbor  act  of  March 
3, 1899.  is  for  the  construction  of  six  locks  and  dams  (Nos.  4r-9,  inclu- 
sive, 01  the  Black  Warrior,  Warrior,  and  Tombigbee  system),  with  a 
total  lift  of  60  feet,  and  is  to  afford  a  channel  for  barges  of  6  feet 
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draft  at  low  water  all  the  year  round.  The  estimated  cost  of  this 
work  was  $1,928,466,  but  repeated  rises  in  the  river  prevented  their 
oompletion  during  the  past  year  and  this  amount  will  be  exceeded. 
The  amount  needed  for  completion  of  these  locks,  as  well  as  the  fish- 
ways  required  at  Dams  Nos.  7,  8,  and  9,  is  included  in  the  amount 
neeiied  to  complete  the  whole  project  mentioned  imder  Tombigl:)ee 
River.  This  work  was  commenced  under  continuing  contract,  but  the 
oompletion  of  three  of  the  locks  by  hired  labor  has  been  authorized. 
These  three  locks  were  completed  at  a  cost  of  $040,500,  and  are  now 
being  operated  and  cared  for  by  the  Government  as  I^ocks  Nos.  7,  8, 
and  9,  !Black  Warrior  River.  This  work  has  resulted  in  opening  up 
the  river  from  Tuscaloosa  to  Lock  7,  a  distance  of  79  miles,  for  navi- 
gation all  the  year  round,  though  some  dredging  will  be  necessary  to 
obtain  a  channel  depth  of  6  feet  at  the  upper  end  of  each  pool.  Tow- 
boats  and  barges  ox  4  feet  draft  have  been  operated  on  this  section  of 
the  river  during  each  low-water  season  since  these  locks  were 
completed. 

The  river  and  harbor  act  approved  June  13, 1002,  provided  for  the 
construction  of  Locks  and  Dams  Nos.  1,  2,  and  3  (new  Nos.  4,  5,  and 
6),  on  this  river,  at  a  cost  not  to  exceed  $874,000;  also  that  $10,000  of 
this  amount  might  be  applied  to  the  work  of  maintenance  of  the  im- 
provement between  Tuscaloosa  and  Demopolis. 

Work  on  these  locks  was  commenced  under  contract  in  May, 
1908,  and  continued  until  December  31,  1904,  when  coiitractoi*s 
abandoned  the  work.  During  February,  1905,  the  completion  of 
these  locks  by  hired  labor  was  authorized.  Since  that  time  all 
three  locks  and  abutments  have  been  completed  and  the  d:nn< 
about  90  per  cent  completed.  Gates  have  been  installed  at  two  of  the 
locks  ana  they  have  oeen  open  for  traffic  durin<i^  the  past  winter. 
Gates  at  the  tnird  lock  are  now  being  erected  anci  should  be  opened 
for  traffic  in  a  few  days.  Work  is  now  in  progress  on  the  dams,  which 
.  should  all  be  completed  in  the  next  two  months. 

Changes  in  foundations,  due  to  physical  conditions  at  the  sites,  and 
increasra  cost  of  engineering  expenses  and  conlingencies,  due  to  de- 
lays and  final  abandonment  of  work  by  contractors,  and  numerous 
rises  in  the  river  during  the  last  three  working  seasons,  will  increase 
the  cost  of  these  locks  above  the  amount  originally  authorized.  *  The 
river  and  harbor  act  approved  March  3,  1005.  provided  for  the  com- 
pletion of  these  locks  and  the  construction  of  Locks  and  Dams  Nos.  1 
and  2  in  the  Tombigbee  River  at  a  cost  not  to  ex(.*eed  $881,400;  also 
that  not  more  than  ^0,000  of  this  amount  could  he  expended  in  the 
construction  of  a  dredge  and  not  more  than  $;5().000  for  the  construc- 
tion of  lock  houses. 

The  river  and  harbor  act  of  March  2,  1907,  provides  for  the  com- 
pletion of  the  three  Warrior  Kiver  locks,  on  which  work  is  now  in 
progress,  and  it  is  believed  that  they  will  he  finished  earlv  this  sejison. 

"Hie  total  amount  expended  on  improvement  of  \\'lirrior  Itiver 
under  the  existing  project  to  June  oO.  11U)S,  was  $'i.OOO,r);3l).7r),  of 
which  $13,091.24  was  applied  to  niainten:ince. 

For  commercial  statistics,  see  report  on  "Oi)enitin*r  and  care  of 
locks  and  dams  on  Black  Warrior  River."  In  addition  to  the  com- 
merce passing  through  these  locks,  about  17,000  tons  of  logs  was 
diippea  from  points  below  Lock  7. 

The  report  of  the  survey  upon  which  the  present  project  is  l)i\s<»d 
ia  printea  in  the  Annual  Report  of  the  Chief  of  ViUji[\\\wvs  lvi\:  V^';^^.^ 
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page  1719.  For  revised  estimate  by  the  local  engineer  oflScer  of  the 
cost  of  building  Locks  and  Dams  Nos.  1,  2,  and  3,  see  Annual  Report 
of  the  Chief  oi  Engineers  for  1904,  page  1845. 

(c)  Tombigiee  River  from  the  mouth  to  Demopolis  {construction 
of  locks  and  dams). — The  original  condition  of  the  navigable  channel 
of  this  section  of  the  river  was  such  as  to  permit  of  steamboat  naviga- 
tion during  high  stages  of  water  only,  lasting  about  six  or  eight 
months  of  the  year.  The  minimum  width  of  the  channel  was  about 
100  feet  and  the  minimum  depth  about  2  feet. 

For  project,  amount  expended,  etc.,  see  report  on  maintenance  of 
channel,  Tombigbee  River  from  the  mouth  to  Demopolis. 

The  amount  expended  on  work  of  lock  and  dam  construction  under 
the  existing  project  to  June  30,  1908,  was  $545,742.49 ;  for  construc- 
tion of  dredge,  ^0,030,  and  for  construction  of  lock  houses,  $10,315.16. 

The  river  and  harbor  act  of  June  13,  1902,  directed  that  a  survey 
be  made  to  determine  the  cost  of  completing  Lock  1  and  the  location 
and  cost  of  Locks  2  and  3,  and  this  survey  was  made  during  1902  and 
1903.  Report  thereon  is  printed  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1904,  page  1842.  During  the  fiscal  year  1905  a  part 
of  the  survey  was  gone  over  for  the  purpose  of  selecting  more  eco- 
nomical locations  for  Locks  2  and  3. 

The  river  and  harbor  act  approved  March  3,  1905,  made  an  appro- 
priation of  $100,000,  and  provided  for  the  further  appropriation  of 
$781,466,  to  be  applied  to  the  completion  of  Locks  and  Dams  Nos.  1, 
2,  and  3,  Warrior  and  Tombigbee  rivers,  Alabama,  and  of  Lock  No. 
1,  Tombigbee  River,  and  the  construction  of  Lock  No.  2,  Tombigbee 
River.  It  was  also  provided  that  of  these  sums  $40,000  might  be 
expended  for  the  construction  of  a  dredge  and  $30,000  for  the  con- 
struction of  lock  houses  necessary  for  the  operation  of  locks  and 
dams  in  the  Black  Warrior,  Warrior,  and  Tombigbee  rivers.  The 
sundry  civil  act  approved  June  30,  1906,  appropriated  $543,466  of 
the  amount  authorized  by  the  river  and  harbor  act  of  March  3,  1905^ 
and  the  sundry  civil  act  approved  March  4,  1907,  carried  the  balance 
of  $238,000.  Provision  was  made  in  the  river  and  harbor  act  of 
March  2,  1907,  for  construction  of  Lock  and  Dam  No.  3  under  con- 
tinuing contract  at  a  cost  of  $483,000. 

At  the  beginning  of  the  fiscal  year  Lock  1,  at  McGrew  shoals,  was 
about  75  per  cent  completed.  During  the  year  the  erection  of  gates 
was  finished,  the  abutment  and  260  linear  feet  of  the  dam  built,  and 
40  linear  feet  more,  about  50  per  cent,  built.  During  the  construction 
of  the  dam,  when  the  stage  of  water  was  such  that  boats  could  not 
pass  through  the  gap  between  the  lock  and  the  completed  part  of  the 
dam,  boats  were  passed  through  the  locks.  This  lock  and  dam  is 
about  85  per  cent  done. 

Contract  was  entered  into  for  building  Locks  and  Dams  2  and  3 
under  date  of  December  4,  1907.  Work  has  been  commenced  at  these 
locks,  but  continuous  high  water  has  interfered  with  operations. 

One  lock-tender's  house  was  completed  at  Lock  3,  and  the  building 
of  the  dredge  was  finished.  The  installation  of  machinery  and  pur- 
chase of  pipe  line  are  not  yet  finished,  but  will  be  paid  for  from  othor 
appropriations.  The  telephone  line  between  Locks  1  and  2  was  com- 
pleted and  then  extended  to  Lock  3. 

For  commerce  in  the  calendar  year  1907,  see  report  on  Tombigbee 
River,  mouth  to  Demopolis. 
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The  recent  appropriations  for  slack- waterin<r  the  Rhick  AVarrior. 
Warrior,  and  Tombigbee  rivers  have  been  made  for  one  system  oi 
locks  and  dams,  and  not  for  those  on  the  diiFei-ent  rivers,  so  that  this 
is  now  considered  one  project,  the  estimated  cost  of  which  is  $7,195,- 
643.89,  exchisiye  of  maintenance. 

On  this  project  there  was  expended  up  to  the  close  of  the  past  fiscal 
year  $3,470,618.82,  including  the  cost  of  dredge  and  lock  houses  and 
$13,691.24  applied  to  maintenance  work.  Estimates  based  on  prices 
bid  on  last  four  locks  contracted  for  in  this  district  show  that  in  addi- 
tion to  amounts  already  appropriated  or  authorized.  $1,(100.000  will 
be  required  to  complete  work  under  the  general  project,  or  an  increase 
of  $511,000  over  estimates  hei*etofore  made,  divided  as  follows  : 

For  complotluK  nU  locks  and  dams $1,'J()0,  OOO 

For  dredging  betwt»eii  locks  iiecossary  to  nbtjTin  (i-foot  (lo])\h 100.  (i:k) 

For  reiiiovln;;  siings  and  ovoriiangin^  ti'i'c's  (orij;inal  w(»rk) 30,  (i  K) 

F6r  building  lishways  iu  dams  at  Locks  7,  8,  0,  10,  11,  12.  and  13 10, 000 


Total l,r,()0,000 

Amount  authorized  but  not  yet  ai»iH''>priatfd 1,312,000 


Total  amount  rociulred  to  ronii>lote  tlio  i>rojoft  up  to  tlie  jninllnn  of 
the  Mulberry  and  Locust  forks  of  lUack  Warrior  Kiver,  the  ui'por 
limit 2, 012.  000 

It  is  therefore  proposed  to  apply  funds  available  for  locks  and 
dams  and  the  amount  estimated  as  a  profitable  ex|jenditure  in  lisoal 
year  ending  June  30,  1010.  to  the  completion  of  I^ocks  and  Dams  No. 
1,  Tombigbee  River,  at  McGrew  shoals,  and  Xos.  1,  t2,  and  3,  Warrior 
River,  the  Ccmstruetiou  of  Locks  and  Dams  Nos.  2  and  3,  Tonibi'^bee 
River,  and  14,  l").  and  1(3,  I^laek  Warrior  Kiver;  and  commeiu-enient 
of  work  on  Lock  17,  same  river. 

The  project  for  all-year-round  0-foot  navi<ration  fnmi  the  ?Jul- 
berry  and  Locust  forks  of  the  Black  Warrior  Kiver  to  Mobile,  Ala., 
has  not  yet  proj^ressed  suflii*icii(ly  to  have  much,  if  any,  ell'ect  on 
fre]{|ht  rates;  but  when  completed  it  is  exjjccteil  to  cause  a  ^reat  i:v 
duction  in  such  rates  from  the  minin<j:  sei-tiou  of  Alabama  to  the  (li  If 
of  Mexico. 

LOCKS  ANO  DAMS. 

July  1,  1907,  balance  unoxrectoil $77.^,  17«i.  31 

Anioiint  approprhitiMl  by  siimlry  civil  n-t  jii»prov(»(l  Mny  L»7,  100^__  r)30,  (nmmk) 

June  30,  ]fM)S,  wilos  of  Govoniiiiont  ];n!;irny i;;.  00 

June  30,  1008,  refundment  of  overiciyinont: 15.  oi 


],  nos.  1201.92 
June  30.  lOOS,  amount  exiM'ndod  clnrin;:  lisr.-il  yi.iw  for  wnvks  of 

Iniprovenicnt noi,  173.  45 

July  1,  lOOS,  bnlanco  nnoxpondoil       .    SU ►7,  031.47 

July  1,  lOOS.  outstanding,'  liabilities 43,  Tkh).  00 

July  1,  IOCS,  balance  availnblo 7(;3,  n.",l.47 


July  1, 1008,  amount  covered  by  nncrmiplolod  contracls  . 1,  412,  (;.!(►.  00 

Amount  (estimated)  rcsiniriHl  for  ninipli'tlon  of  cxisiln;;  i)roJ(H-t_-  2,  !M2,  (hmmK) 


Amount  that  can  be  profitably  expriidcd  In  fisml  year  end  in;: 
June  30,  1010,  for  works  of  fnipn)v(>ni(>nt,  in  adilitlon  to  the 
balance  unexpcnd«Hl  July  1,  UM)S __  ],00o, OOO.OO 

Submitted  in  compliance  with  re«jninnu'nts  of  Bundry  civil  act 
of  June  4,  1807. 
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DREDGE. 

July  1,  1007,  balance  unexpended $3,445.70 

June  30,  190S,  refundment  of  an  overpayment 30.  00 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 
improvement 3, 475.  70 

LOCK    HOUSES. 

July  1,  1007,  balance  unexpended $22,  267.  49 

Juno  30,  1008,  nmount  expanded  during  fiscal  year  for  works 
of  improvement 2,  582.  65 

July  1,  1008,  balance  unexpended 19,684.84 

CONSOLIDATED. 

July  1,  1007,  balance  unexpended— '_! $803,  889.  50 

Amount  api»ropriated  by  sundry  civil  act  approved  May  27,  in0S__  530,  000.  00 

Juiu»  30.  lOOS,  sales  of  Government  property 13.60 

June  30,  1008,  refundment  of  overpayments 45.01 

1,  333,  948. 11 
June  30,  1008,  amount  expended  during  fiscal  year  for  works  of 
improvement 507,  231.  80 

July  1,  1008,  balance  unexpended 826,716.31 

July  1,  1008,  outstanding  liabilities 43,500.00 

July  1,  1008,  balance  available 783,216.31 

July  1,  1V;0^,  amount  covered  by  uncomplettMl  contracts 1,412,  (?00.  00 

Amount  (estimated)  recpiiretl  for  completion  of  existing  project— ^2,912, 0(X). 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  30,  1010.  for  works  of  improvement,  in  addition  to  the 
balaneo  unexi)en«led  July  1,  1008 *  1,000,000.00 

SuInnitU^il  in  ctmipliance  with  reiiuirements  of  sundry  civil  act  of 
June  4,  1S07. 

{d)  Tomhighee  liiver  from  the  mouth  to  Demopolis  (maintenance 
of  rJianncl), — The  original  condition  of  the  channel  of  this  portion  of 
llie  river  was  sucli  as  to  permit  of  steamboat  navigation  during  high- 
water  stages  only,  lasting  about  six  or  eight  months  of  the  year.  The 
minimum  width  of  the  channel  was  about  100  feet  and  the  minimum 
depth  2  feet. 

The  original  project  for  the  improvement  of  this  stream,  as  adopted 
in  1871,  coutcMuplated  the  removal  of  snags  and  other  obstructions 
in  the  channel  of  the  river  and  the  widening  and  deepening  of  the 
existing  channel  through  various  shoals,  at  an  estimated  cost  of 
i^*2 1.500.  The  ))roject  adopted  in  1879  was  to  afford  a  channel  of 
navigable  width  and  4  feet  deep  at  ordinary  low  water  from  the 
mouth  to  Demopolis,  a  distance  of  185  miles,  by  the  removal  of  snags, 
loirs,  and  overhanging  trees,  and  the  improvement  of  the  worst  bars 
by  dredging. 

The  amount  expended  on  the  improvement  of  this  section  of  Tom- 
higl  H'o  liiver  under  previous  projects  can  not  be  given,  as  joint  ap-, 
j)r()i)riations  for  the  Warrior  and  Tombigbee  rivers  were  made  from 
1875  to  1879,  while  l^tween  1880  and  1888  the  lower  division  of  the 
river,  for  which  appropriations  were  made,  extended  from  Viemoia  to 
the  mouth. 
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The  earlier  projects  for  the  improvement  of  this  seclion  of  Tom- 
bigbce  River  were  superseded  by  the  i)roject  adopted  in  the  river  and 
harbor  act  of  September  19,  1800.  The  project  adopted  at  that  time 
provided  for  securing  a  channel  6  feet  deep  at  low  Avater  between  the 
mouth  and  Demopolis  by  the  construction  of  locks  and  dams  and  bank 
revetments,  and  by  the  removal  of  lo^s*,  snags,  and  other  obstructions. 
The  cost  of  this  project  was  originally  estimatod  at  $r)08,8()8.i>8,  but 
in  1897  after  $330,000  had  been  appropriateil  for  tlie  work\  the*  esti- 
mate was  increased,  the  additional  cost  of  completion  biding  then 
placed  at  $C00,000. 

By  the  river  and  harbor  act  of  June  13,  1002,  the  formation  of  a 
6-foot  channel  lielow  Demopolis  by  constructing  locks  and  dams  Avas 
made  a  part  of  the  project  for  securing  G-foot  navigation  in  tbo  lUack 
Warrior,  Warrior,  and  Tombigl)ee  rivers,  Alabama.  Informatitm  in 
regtiril  to  work  accomplished  on  the  Tombigboe  Itiver  under  this 
project  and  the  expenctitures  made  in  connection  therewith  Avill  be 
found  in  the  section  of  this  report  immediately  i)receding. 

Under  previous  projects  this  section  of  the  Tombigboe  Ttiver  has 
been  repeatedly  cleared  of  snags,  dikes  have  been  constructed,  drcd;^- 
jng  has  been  done  at  the  worst  bars,  and  the  channel  made  navigable 
for  steamboats  at  low  stages  of  the  river.  The  existing  project  for 
maintenance  of  the  improvement  of  the  Tombigbce  Kivor  fioni  the 
month  to  Demopolis  was  adoi)ted  by  the  river  and  harbor  act  of  June 
13,  1002,  and  contemplates  the  maintenance  of  the  existing  channel 
by  the  removal  of  logs,  snags,  and  other  obstructions  from  the  stream, 
and  by  the  repair  of  dikes. 

The  amount  expended  on  work  under  the  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  oO,  IDOS,  was  $:28.!)ir>.8T,  all  of 
which  was  applied  to  maintenance.  All  work  under  this  project  has 
been  perfomed  with  the  United  States  j)lant  and  hired  labor,  and  the 
channel  of  the  str«»am  has  been  maintanied  in  a  navigable  condition. 
Part  payment  has  been  made  from  this  appropriation  for  completing 
a  United  States  dredge  to  be  used  on  this  and  other  rivers  in  the 
district. 

During  the  past  fiscal  year  a  few  obstructions  were  removed  by  the 
U-  S.  snag  boat  Black  Witnior,  The  district  ollicor  reports  this 
boat  about  worn  out  and  points  out  the  necps-iity  of  rej)lacing  it  with 
another  snag  boat,  the  n<*w  one  now  building  for  this  river  and  the 
Pascagoula,  I^eaf,  and  Chickasahay  rivers  not  being  suflieient  for  all 
the  work,  llie  new  snag  boat  referre<l  to  is  now  being  built  under 
contract  with  Ed.  J.  Howard,  at  Jeil'ersonville,  Ind. 

It  is  proposed  to  apply  avjiilable  fun<Is  and  future  appropriations 
to  maintaining  the  improvement  by  snagging,  dn^lging,  and  eon-iruc- 
tion  of  jetties,  to  the  inslalhition  of  i«i:ichin<M'v  au(l  conipletion  of 
dredge,  and  to  part  payment  for  the  construction  of  self-propelling 
snag  boat  under  contrac^t. 

The  Tombigbee  Iviver  is  navigable  for  steamboats  as  far  up  as 
Columbus,  Miss.,  a  di>t:ni<'e  of  JUl  miles  above  iis  mouth,  and  for  ra  fts 
as  far  up  as  Walkers  Hridge,  Mis-^..  a  farther  di.-tane(>  of  H)l>  miles. 
This  stream  is  nontidal  except  in  its  lower  reaehe'^.  Floods  at  Demop- 
olis rise  at  times  to  a  stage  of  00  feet  above  low  water. 

Detailed  accounts  of  this  iuipi'oveiuent  are  contained  in  the  Annual 
Reports  of  the  Chief  of  Knginccrs  for  ISDiJ,  page  llJiT;  1897,  page 
1685,  and  1900,  page  2202. 
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Commerce  on  this  section  of  the  river  in  the  calendar  year  1907 
aggregated  429,931  tons,  vahied  at  $8,600,479. 

This  project  results  in  aflFording  cheap  water  rates  between  Mobile 
and  points  along  the  lower  Tombigbee  River. 

July  1,  1907,  balance  unexpended $26,568.30 

June  30,  lfK)8,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 4, 035. 17 


July  1,  1908,  balance  unexpended 21, 033. 13 


'  A  mount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
lino,  for  maintenance  of  improvement,  in  addition  to  the  balance 

unexpended  July  1,  1908 26,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 

(e)  Tomhighee  River  from  Demopolis^  Ala.^  to  Columhus^  Miss, — 
The  original  condition  of  this  section  of  the  river  was  such  as  to  admit 
of  navigation  only  during  high-water  stages.  The  channel  was 
obstructed  by  shoals,  logs,  and  overhanging  trees,  the  minimum 
depth  of  water  being  1  foot  and  the  minimum  width  of  channel  70 
feet.  The  improvement  of  the  Tombigbee  River  between  Demopolis 
and  Columbus  was  commenced  under  the  project  of  1871,  which  con- 
templated the  improvement  of  this  stream  by  the  removal  of  snags 
and  other  obstructions  in  the  river  and  the  widening  and  deepening 
of  existing  channels  through  various  bars.  In  1879  this  project  was 
modified  so  as  to  provide  for  the  formation  of  a  channel  of  navigable 
width  and  3  feet  deep  at  low  water  from  Demopolis  to  Colimibus, 
this  section  forming  a  part  of  two  different  improvements. 

The  earlier  appropriations  being  made  for  the  Warrior  and  Tom- 
bigbee rivers  jointly,  the  exact  amount  expended  on  the  original 
project  for  this  improvement  can  not  be  stated. 

The  present  project  for  improvement  of  this  section  of  Tombigbee 
River,  adopted  in  1890,  provides  for  securing  a  channel  6  feet  deep 
at  low  water  from  Demopolis  to  Columbus,  a  distance  of  156  miles, 
by  snagging,  tree  cutting,  bank  revetment,  bar  improvement,  and  the 
construction  of  locks  and  dams,  at  a  cost  originally  estimated  at 
$779,400.  In  1897  the  construction  of  locks  and  dams  was  estimated 
to  cost  $2,000,000.  This  project  was  adopted  by  the  river  and  har- 
bor act  of  September  19,  1890,  but  no  provision  has  yet  been  made  by 
Congress  for  commencing  the  work  of  lock  and  dam  construction. 
The  fall  of  the  river  from  Columbus  to  Demopolis  is  about  108  feet 

The  total  amount  exi)ended  on  work  under  the  existing  project  up 
to  the  close  of  the  fiscal  year  ending  June  30,  1908,  was  $172,312.06, 
of  which  about  $71,855.17  was  applied  to  maintenance.  These  ex- 
penditures have  resulted  in  the  formation  of  a  clear  channel  within 
the  limits  of  the  project  available  for  light-draft  boats  on  a  2-foot 
rise  above  low  water  and  in  the  partial  maintenance  of  this  improve- 
ment. Work  has  been  prosecuted  by  means  of  United  States  plant 
and  hired  labor. 

During  the  past  fiscal  year  about  44  miles  of  this  section  of  river 
were  worked  over  Avith  the  snag  boat  Vienna  up  to  December  26, 
1907,  at  which  time  operations  were  interrupted  by  high  Avater  and 
the  boat  was  laid  up  until  next  low-water  season ;  3,409  obstructions 
were  removed. 
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It  is  proposed  to  apply  available  funds  and  future  ap])ropriations 
to  the  work  of  maintaining  the  improvement  by  the  removal  of 
snags,  trees,  and  other  obstructions  brought  into  the  channel  by 
freshets.  The  maximum  height  of  these  freshets  at  Columbus  is  40 
feet- 

The  commerce  on  this  section  of  the  river  for  the  calendar  year 
1907  amounted  to  about  0.055  tons,  valued  at  $311.5:^7. 

This  project  results  in  affording  water  rates  from  Mobile  to  points 
on  the  fombigbee  Kiver  above  Demopolis  for  several  months  each 
year. 

July  1,  1907,  balance  unexpemlwl $14,063.43 

June  30,  1908.  amount  ex|)en(iecl  during  fiscal  yonr  for  niaintonaiu'e 

of  luiprovemeut 4, 875.49 


July  1,  1908,  balance  unexpended t),  GST.  94 

'Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending  Juno  30, 
1910,  for  maintenance  of  Improvement,  in  addition  to  the  balance 
miexi)ended  July  1,  1008 22, 000. 00 

Srltniltted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  ISOO. 

(f)  Tombiffbee  River  from  Columbus  to  ^Yalker8  Bridge,  Miss. — 
Prior  to  1902  this  improvement  was  divided  into  two  sections,  one 
from  Columbus  to  Fulton,  144  miles,  and  the  other  from  Fulton  to 
Walkers  Bridge,  25  miles,  for  which  appropriations  were  made 
semrately. 

The  original  condition  of  the  river  Avas  such  that  navi<ration  was 
impossible  except  at  high  water,  and  diflicult  even  at  that  staire, 
owing  to  the  logs,  snags,  and  OAcrhanging  trees  whicli  obstructed  the 
channel.  The  minimum  depth  in  tlic  channel  Avas  about  1  foot,  and 
the  minimum  width  was  50  feet. 

The  project  for  the  improvement  of  the  river  above  (^)luinbus 
'was  adopted  in  1873,  and  j)rovi<led  for  oblaininir  a  ito'kI  high-water 
channel  by  the  removal  of  obstructions,  at  an  estimated  cost  of 
^5,000.  This  project  was  completed  in  ISS'2.  at  a  cost  of  i?27.i^l»:).0.'), 
since  which  time  operations  have  been  direcicd  toward  maintaining 
the  improvement.  The  first  specific  aj^propriation  for  the  portion 
of  the  river  between  Fulton  and  Columbus  was  ukuIc  in  l^O'J.  this 
money,  together  with  subse(pient  appropriations,  being  api>lied  to  the 
maintenance  of  a  high-water  diannel. 

The  project  for  improvement  of  the  river  from  FuHon  to  Walkers 
Bridge  was  adopted  in  ISSS,  ami  provi<Us  for  securiuir  a  high-water 
channel  by  the  removal  of  logs,  siiaiis.  and  overhaugiu'i"  trees,  at  an 
estimated  cost  of  $11,000,  and  for  the  maintenaiiee  of  the  same  at 
an  annual  cost  of  Sl.iVK).  This  project  was  ado|)te<l  by  tlie  ri\er 
and  harl)or  act  of  August  11,  ISSS,  and  was  completeil  in  IMM,  at  a 
co.st  of  $f5,r)17.19. 

The  total  amount  expended  on  these  j)i'ojer(s  up  to  the  close  of  ihe 
fi.scal  year  ending  June  *)0.  lOOS,  was  S7(),.V.).'>.IU,  of  which  amount 
$42,78'5.07  had  been  ai)i)lied  to  mainlenance.  Tniled  Stales  plant 
and  hired  labor  have  been  employed  on  this  woik. 

During  the  past  fiscal  year  about  (iO  miles  of  this  see(i(m  of  river 
were  worked  over,  resulting  in  the  removal  of  28,^335  obstructions  and 
marked  benefit  to  navigation. 
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As  a  result  of  the  work  done  on  this  section  of  Tombigbee  River  it 
has  been  possible  to  brin^r  large  rafts  of  logs  and  timber  down  on  a 
rise  of  a  few  feet  above  low  water,  but  the  freshets  here  range  from 
20  to  40  feet  during  the  high- water  season  and  many  obstructions  are 
brought  into  the  stream  by  these  floods,  rendering  it  necessary  to 
remove  such  obstructions  each  season  in  order  to  keep  the  channel 
open.     This  part  of  the  river  is  nontidal. 

It  is  proposed  to  apply  available  funds  and  future  appropriations 
to  the  work  of  maintaining  a  high-water  channel  within  the  limits  of 
the  improvement. 

A  reference  to  reports  on  surveys  upon  which  a  portion  of  this 
project  is  based  is  printed  in  the  Aiinual  Report  of  the  Chief  of  En- 
gineers for  1905,  page  340. 

The  conmierce  on  this  section  of  the  river  during  the  calendar  year 
ending  December  31,  1907,  amounted  to  35,523  tons  of  logs,  valued  at 
$160,000. 

Funds  for  work  on  this  pait  of  the  river  are  allotted  from  the  ap- 
propriation for  Tombigbee  River,  Demopolis  to  Columbus. 

This  project  has  no  effect  on  freight  rates. 

July  1,  li)07,  balance  unexpended $2,201.95 

June  30,  1908,  amount  expended  during  fiscal  yeffr  for  maintenance  of 

improvement 2,  220.  81 


July  1,  100S,  balance  unexpended 71.14 


Amount  tbat  can  be  profitably  "expended  in  fiscal  year  ending  June 
30,  11)10,  for  maintenance  of  improvement,  in  addition  to  tlie  bal- 
ance unexpended  July  1,  1008 5,000.00 

Sul>niitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  li  3.) 

4.  Operating  and  care  of  lochs  and  dams  on  Warrior  and  Black 
Warrior  rircrs^  Alahama. —  (a)  Lock  7. — This  lock  is  about  79  miles 
by  river  billow  Tuscahx)sa.  (Jcmtract  work  AA'as  completed  and  the 
lock  turned  over  to  the  United  States  November  7,  1903.  At  that 
time  its  operation  and  care  became  a  charge  under  the  general  law  of 
July  5,  1884:. 

The  lock  was  opened  for  traffic  NoAember  27,  1903,  and  has  been 
used  re<rularly  since.  During  the  past  year  additional  riprap  has 
been  placed  for  protecting  bank  below  lock.  Stcme  filling  has  been 
placed  below  lock  to  check  erosion.  Telephone  line  has  been  repaired. 
Several  snags  have  been  removed  from  approaches  to  lock. 

{!))  Lock  8. — This  lock  is  about  03  miles  by  river  below  Tuscaloosa. 
Contract  work  was  completed  and  this  lock  turned  over  to  the  United 
States  in  December,  1002.  On  January  1,  1903,  its  operation  and 
care  became  a  charge  under  the  general  law  of  July  5,  1884. 

On  account  of  delay  in  erecting  the  gates,  damage  to  timber  floor 
by  upthrust,  and  a  large  leak  which  developed  under  abutment,  this 
lock  was  not  opened  for  traffic  until  October  13,  1903.  Since  that 
time  it  has  been  used  regularly,  except  twenty-six  days  during  No- 
vember. 1004.  when  it  was  closed  to  traffic  for  repairs  to  timber  floor, 
and  a  few  days  during  January,  1906,  on  account  of  large  accumula- 
tions of  drift  in  upper  approach  to  lock.  During  the  past  year  three 
guard  cribs  have  been  built  along  upper  approach  to  this  lock. 
Flood  deposit  has  been  dredged  from  lock  chamber.  Caving  banks 
at  find  near  the  lock  have  been  protected  ^\Wv  stowe  and  quarry  waste. 
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(c)  Lock  9. — This  lock  is  about  46  miles  by  river  below  Tuscaloosa. 
Contract  work  was  completed  and  the  lock  turned  over  to  the  United 
States  in  December,  1902.  On  Januaiy  1,  IDCW,  its  operation  and 
care  became  a  charge  under  the  general  law  of  July  5,  1884.  This 
lock  was  opened  for  traffic  in  October,  1902,  and  has  been  used  regu- 
larly since.  During  the  past  year  four  guide  cribs  have  been  built 
along  upper  approach  to  lock.  IJpj^er  approach  to  lock  widened  and 
straightened  by  dredging.  Several  large  trees  which  caved  into 
channel  above  and  below  lock  removed  by  blasting  and  with  derrick 
boat.    Ix)ck  tender's  house  painted. 

(d)  Locks  10,  11,  and  12, — These  locks  and  dams  are  near  Tusca- 
loosa, Ala.,  and  overcome  the  Tuscaloosa  Falls  with  their  combined 
lift  of  29  feet.  They  were  finished  and  opened  to  traffic  in  Novem- 
ber, 1895,  and  on  July  1,  1896,  their  operation  and  care  became  a 
charge  under  the  general  hnv  of  July  5,  18S4.  In  addition  to  their 
operation  and  care,  flood  deposit  has  been  dredged  from  lock  cl lum- 
bers and  approaches.  Wells  have  been  drilled  at  Jjocks  10  and  11, 
furnishing  an  abundant  supply  of  good  water.  Necessary  repairs 
to  plant  have  been  kept  up  at  the  Tuscaloosa  shops,  and  four  barges 
have  been  hauled  out  on  the  ways  and  thoroughly  repaired. 

(e)  Lock  13. — This  lock  is  about  9  miles  above  Tuscali>osa.  (\m- 
tract  work  was  completed  and  the  lock  turned  over  to  tlie  United 
States  in  May,  1905.  On  July  4,  15)05,  it  was  opened  for  traffic  and  its 
operation  and  care  became  a  charire  under  the  general  law  of  July  5, 
1884.  Since  that  time  two  additicmal  guide  cribs  have  been  built 
above  the  lock  and  the  river  bank  below  dam  abutment  thoroughly 
protected  with  riprap.  During  the  past  year  in  ad(liti<m  to  opera- 
tine  and  care  of  lock,  fence  has  been  built  around  reservation.  Snags 
and  obstructions  have  been  removed  from  cliannel  below  lock.  Lower 
approach  to  this  lock  has  been  widened  and  straightened  by  dredging. 

During  the  past  year,  in  addition  to  work  on  hx-ks,  about  40  miles 
of  river  oetween  Locks  9  and  10  were  chaired  of  snags  and  otiier 
obstructions.  A  channel  was  dredjj^ed  through  Trussells  bar,  wliich 
had  shoaled  up  badly  during  the  hi'rh-water  .^eas?)n.  One  new  work- 
barge  was  built  and  all  material  delivered  for  one  more.  Stenmcr 
Nugent  and  dredge  boat  repaired  and  painted.  Quaiteiboat  ih*- 
paired. 

To  June  30,  1908,  the  amount  expended  on  tliis  Avork  was 
$315,693.76. 

The  total  expense  during  the  year  for  operating,  repairs,  etc.,  for 
the  seven  locks  was  $.')5,974.r)8. 

The  commerce  passing  tlirough  tlie  locks  during  the  fiscal  y<»ar 
ending  June  30,  1908,  amounted  to  1.40(>  tons  coal,  202  tons  coitoii, 
12,089  tons  stone,  110  tons  fertilizer,  r),(»:>-l  tons  logs,  TS.")  tons  lumber, 
and  350  tons  of  general  mercliMn(lis(\  In  achlitioii  to  the  coimiKM-ce 
passing  through  the  locks  there  is  some  coal  trallic  in  the  pool  be- 
tween Locks  12  and  13  and  a  consi(leral)le  trsiili<'  in  logs  in  the  p:)ol 
between  Locks  7  and  8.    No  accurate  record  of  this  ti-afllc  is  availnble. 

(See  Appendix  R  4.) 

B.  Pascagoula  Hirer,  Miss!s.<<JppJ.-  Before  this  improvtMuont  Avas 
commenced  the  channel  throw <j:!i  the  bar  at  the  iDouth  of  the  river 
had  a  least  depth  of  3  feet  at  low  water,  Avhile  inside*  the  mouth  for  a 
distance  of  10  miles  upstream  the  river  was  navigal)le  for  vess«.ls  <\i 
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6^  feet  draft.  Appropriations  for  this  work  of  improvement  were 
made  in  1827,  1828,  and  1852,  but  there  is  no  record  of  the  work 
accomplished  with  those  funds. 

The  first  extended  project  for  the  improvement  of  this  stream  was 
adopted  in  1880  and  contemplated  securing  a  channel  7  feet  deep  and 
200  feet  wide  across  the  bar  at  the  mouth  of  the  river.  This  project 
also  included  some  snagging  work  on  the  river  above  Moss  Point, 
which  is  described  in  the  report  on  the  improvement  of  the  Pasca- 
gouhi.  Leaf,  and  Chickasahay  rivers,  Mississippi.  The  project  for  a 
7-foot  channel  was  practically  completed  in  1884,  the  total  amount 
expended  in  securing  such  a  channel,  including  the  appropriations 
made  between  1827  and  1852,  amounting  to  $74,500. 

In  188G  a  new  project  was  adopted,  wnich  provided  for  securing  a 
channel  12  feet  deep  at  low  water,  with  a  navigable  width  between 
Mississippi  Sound  and  Moss  Point.  Under  this  project  a  depth  of  9 
feet  across  the  entrance  bar  was  first  obtained,  while  subsequently  a 
cliannel  12  feet  deep  and  80  feet  wide  was  dredged  from  Moss  Point 
to  the  mouth  of  the  river,  and  a  12-foot  channel  across  the  bar  at 
the  mouth  was  partially  completed.  These  operations  required  the 
expenditure  of  $95,000,  including  the  expenditure  of  about  $8,000 
applied  to  dredging  work  in  Horn  Island  Pass  in  1897,  or  a  total  of 
$109,500  under  both  projects. 

The  present  project  for  the  improvement  of  Pascagoula  River  was 
adopted  in  the  river  and  harbor  act  of  March  3,  1899,  and  provided 
for  the  formation  of  a  12- foot  channel  from  a  point  in  Dog  River  3 
miles  above  its  mouth  down  the  Pascagoula  River  to  the  12-foot  con- 
tour in  Mississippi  Sound,  150  feet  wide  above  and  300  feet  wide 
below  the  railroad  bridge  at  Scranton,  Miss.,  at  an  estimated  cost  of 
$317,000.  including  the  formation  of  a  20- foot  channel  through  cer- 
tain shoal  spots  in  the  Horn  Island  anchorage. 

^^'ol•k  under  this  project  was  in  progress  between  September,  1899, 
and  February,  1902,  during  which  time  an  uninterrupted  12-foot 
channel  was  obtained  within  the  limits  of  the  project  in  Pascagoula 
River,  while  a  20-foot  channel  w^as  formed  through  the  shoal  areas  in 
Horn  Island  anchoraoje. 

The  river  and  harbor  act  of  June  13,  1902,  modified  and  extended 
the  existing  project  so  as  to  provide  for  a  channel  17  feet  deep  instead 
of  lii  feet  from  3  miles  above  the  mouth  of  Dog  River  to  Mississippi 
Sound,  at  a  total  cost  of  $1,050,222,  exclusive  of  the  Horn  Island 
inipiovement. 

Tlio  total  amount  expended  on  the  existing  project  up  to  the  close 
of  tlie  fiscal  year  ending  June  30,  1908,  Avas  $553,997.01,  excluding  the 
exj^onditure  of  about  $88,000  on  the  work  performed  at  Horn  Island. 
Of  this  amount  $05,044.68  was  applied  to  maintenance.  The  whole 
expenditure  of  the  past  year  may  be  charged  to  maintenance.  Work 
under  the  project  is  about  50  per  cent  completed. 

The  U.  S.  dredixe  Barnard  was  tried  for  a  short  time  inthis  chan- 
nel and  removed  80.394  cubic  yards  of  material,  place  measurement. 
Bids,  to  be  opened  July  20,  1908,  have  been  invited  for  dredging 
under  contract  in  the  upper  part  of  the  channel.  The  Barnard  vfiW 
be  used  in  dredging  the  seaward  end. 

The  full  depth  of  17  feet  over  a  lenjrth  of  60,002  feet  of  the  channel 
for  a  width  varying  from  125  to  150  feet  was  finished  in  1907,  com- 
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pletin^  the  work  above  the  railroad  bridge.    During  the  past  fiscal 
year  about  1^  miles  of  the  lower  channel  snoaled  to  l.*5  fwt. 

The  available  low-water  draft  is  now  15  feet.  The  average  range 
of  tide  is  If  feet. 

_  It  is  proposed  to  apply  the  available  balance  and  future  appropria- 
tions toward  the  completion  of  the  project  and  maintenance  of  the 
improvement. 

A  reference  to  the  report  of  the  survey  upon  which  the  existing 
project  is  based  is  printed  in  the  Annual  Konort  of  the  Chief  of 
Engineers  for  1904.  paire  334.  An  ac(M)unt  of  this  iniproviMnent  is 
contained  in  the  Annual  Iteports  for  1902,  page  2211,  and  1904,  page 
1828. 

The  commerce  of  the  harbor  for  the  calendar  year  1907  amounted 
to  1,002,098  tons,  principally  logs,  lumber,  and  naval  stores,  valued  at 
$7,729,669. 

This  project  results  in  effecting  a  reduction  in  rail  freight  rates 
between  Scranton,  Miss.,  and  seaboard  cities  of  the  Atlantic  coast,  and 
also  in  affording  direct  water  freight  rates  on  lumber  from  Moss 
Point  and  Scranton  to  foreign  ports. 

July  1, 1907,  balance  unexpended $ir»0, 052. 01 

June  30,  IOCS,  amount  expendtHl  during  fiscal  yoar  for  niMinton:uK-o 
of  iiuprovemeut 2').  on.  (VS 

Jnlj- 1,  190S,  balance  nnexi>endod l'2o,  (•i<H.  na 

July  1,  190S,  outstanding  liabilities 1.  r.<H).  (m) 

July  1,  1008,  balance  nvnilnble 124. 107.  :j:? 

Auiuunt  (estluinted)  rtHiulnKl  for  ('nin  plot  ion  of  oxistin;:  pnOcct-.-     :>J»o,  022.  <m) 


Amount  tbat  can  Ik- profit n!>l.v  ox inMideil  in  li.'^ijil  yviw  ondln^r  .7nm» 
?J0,  1010,  for  worlvs  of  iinprn.tMinMit  nnd  for  iiuiintt'iinnco  in  addi- 
tion to  tl:e  balance  inu'.\|  vuxUhI  Jnly  1,  1JH»s 2.'o,0u0.00 

Submitted  In  compliance  wiiii  r«Mpilrcinents  «»f  sundry  civil  :irt  of 
June 4,  ISO",  and  of  seilinn  7  of  tiie  river  and  liarbor  act  of  IVJO. 

(See  Appendix  II  5.) 

6.  Pascagoula^  Lmf^  and  Chirhnsitlunj  v'trrvR^  MfssfMsJpfti — (a) 
Pa^caffoula  Hirer  (ahorc  thr  immtfk  <»f  I>nij  A^Z/vy).-- rH'Ton*  this 
improvement  was  eoniini'iiciMl  ii:ivig;iti<Mi  wa^  inipn-il)l(»  on  this  se<'- 
tion  of  Pascagoula  Kiver.  (^.xccpi  during  pcriotls  of  liigli  water.  Tlio 
minimum  width  of  tlio  clinnnel  was  r.O  I'oot  jmuI  the  niininiinn  <lej)tli 
was  1  foot,  the  stream  Inking  very  nnwli  o])-tnn*((Ml  hy  ^nags  and  logs. 
The  first  project  for  this  inipr.)vc]n<Mi(.  ^vllir^  was  :i(lnj)i«M|  in  ls>(),  \\\ 
addition  to  providing  for  dri'JgiiJg  woi-U  .it  th(*  moiitli  of  tho  >ii-t'ain, 
descril)ed  in  the  report  on  th(»  improvement  of  Pascagoula  liiver, 
Mississippi,  conteniphilcd  th<»  improvcmiMit  of  the  river  hy  tlu'  re- 
moval of  snags  and  overlianging  tre(»s.  l-nder  this  ju*oject  tlu»  river 
was  clcart»d  of  obstructions  ln'twecn  Isvj  nnd  l^^l,  },t  a  cost  of 
$iri,000.  In  188C  the  existing  project  for  this  impi-ovemi-nl  w:i- 
adopted.  This  project  provide^  for  tlie  maintcnnm-e  of  the  channel 
above  the  month  of  tlie  river  by  removal  of  ob>truetion<  from  the 
stream  from  time  to  time.  This  project  w}i<  nuKlilicd  in  I^i'i',  the 
extent  of  the  improvement  b:>ing  limited  Mt  that  tiuu'  to  the  section  of 
the  river  above  Dog  liiver,  about  KM)  miles.  "I'he  totnl  -imount  ex- 
pended on  the  existnig  jM'oject  to  June  30,  IDOS,  was  ir-j:i,;'>u;j.47,  all  of 
which  was  applied  to  maintenance. 


410  BEPORT  OP  THE  CHIEF  OP  ENGINEERS,  U.   B.  ARMY. 

A  few  obstructions  were  removed  during  the  fiscal  year.  A  con- 
tract has  been  made  for  the  construction  of  a  self-propelling  snag 
boat,  part  of  the  cost  of  which  will  be  paid  from  appropriation  for 
this  work,  part  from  that  for  I^eaf  River,  and  the  balance  from  the 
appropriation  for  improving  Tombigbee  River,  mouth  to  Demopolis. 

()n  June  30,  1908,  the  Pascagoula  River  was  navigable  at  low  water 
for  boats  of  5  feet  draft  as  far  up  as  Cedar  CreeK,  55  miles,  while 
above  this  point  to  tlie  head  of  the  river  light-draft  navigation  was 
possible  on  a  slight  rise  above  low  water. 

The  Pascagoula  River  is  nontidal,  except  in  its  lower  reaches. 

The  report  of  the  examination  upon  which  the  improvement  was 
originally  based  is  printed  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1879,  page  835. 

The  commerce  originating  on  Pascagoula  River  above  the  mouth  of 
Dog  River  during  the  calendar  year  1907  amounted  to  290,327  tons, 
principally  logs,  naval  stores,  and  general  merchandise,  valued  at 
$1,807,500'  In  addition  to  this,  the  combined  commerce  of  Chicka- 
saliay  and  Leaf  rivers  passed  over  this  stream. 

This  project  has  no  effect  on  freight  rates. 

Available  funds  and  future  appropriations  will  be  applied  to  part 
payment  on  snag  boat  and  in  continuation  of  snagging  operations. 

July  1,  1907,  balance  iiiiexpciKicd $9,731.80 

June  HO.  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 285. 33 


July  1,  1908,  balance  unexpended 9,446.53 


July  1,  190S,  amount  covered  by  uncompleted  contracts 6,  0(K).00 


Amount  that  can  lie  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  maintenance  of  improvement,  in  addition  to  tlic  bal- 
ance unoxpondod  July  1,  190S («) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1S97,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(h)  Leaf  Ricei\ — Originally  it  was  impracticable  to  navigate  this 
river  on  account  of  snags,  logs,  and  overhanging  trees  obstructing  the 
channel.  The  niininuim  width  of  the  stream  was  100  feet  and  the 
minimum  depth  was  2i  feet.  The  original  project  for  this  improve- 
ment was  adopted  in  1890,  its  purpose  being  to  afford  a  channel  for 
high-water  navigation  from  BoAvie  Creek  to  the  mouth  of  the  river,  a 
distance  of  75  miles,  by  the  removal  of  obstructions  and  overhanging 
trees.  This  project  was  completed  in  1897  at  a  cost  of  $11,019.04, 
since  which  time  exj)enditures  have  been  in  the  direction  of  main- 
taining the  improvement. 

No  work  was  done  during  the  fiscal  year. 

With  available  funds  and  future  appropriations  maintenance  work 
will  be  continued. 

The  total  amount  expended  on  this  improvement  up  to  June  30, 
1908,  was  $2i>,08;ir)l,  of  which  $11,064.47  was  applied  to  maintenance. 

On  June  ^0,  1908,  the  river  was  available  for  rafting  on  a  fair  rise 
al)ove  low  water,  being  used  to  a  very  limited  extent  for  any  other 
forui  of  navigation. 

For  rofen^nce  to  the  report  upon  which  this  project  is  based  and 
to  (loscrij^tions  of  the  improvement,  s?c  the  Annual  Report  of  the 
Chief  of  f^ngineers  for  1904,  page  337. 

^  See  consolidated  money  statement  on  page  412. 
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The  commerce  of  I^eaf  River  during  the  calendar  year  1907 
amounted  to  177,750  tons,  principally  logs  and  timber,  valued  at 
$830,000. 

This  project  has  no  effect  on  freight  rates. 

Jnly  1, 1907,  balance  unexpended f.*^,  H-ll.  49 

June  do,  1008,  amount  ex|)eiided  during  fiscal  year  for  nminloiiancc  of 
improvement 12r».  ao 


July  1,  1008,  balance  unexpended 8,  4ir).  4f> 


July  1,  1908,  amount  covered  by  uncompleted  contracts 1,<mm).  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1008 («) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  ISDO. 

(c)  Chickasahay  liivcr. — The  original  condition  of  this  river  was 
such  that  it  was  navigable  for  small  rafts  only  during  high  water, 
and  even  navigation  or  this  character  was  troublesome  and  dangerous. 
The  minimum  width  of  the  channel  w^as  50  feet  and  the  minimum 
depth  6  inches,  the  river  being  badly  obstructed  by  logs  and  snags. 

The  original  project  for  the  improvement  was  adoi)ted  by  the  river 
and  harbor  act  of  Septeml)er  19,  1800,  and  provided  for  obtaining  a 
hi^h-water  channel  from  the  inouth  of  the  river  up  to  Sluibuta,  Miss., 
a  distance  of  130  miles,  by  the  removal  of  obstructions  from  the  chan- 
nel and  overhanging  trees  from  the  banks.  The  river  and  harl>or  act 
of  June  3,  1896,  modified  this  project  by  limiting  the  improvement  to 
that  part  of  the  river  l)elween  the  mouth  and  IWicatunna,  Miss.,  about 
75  miles.  The  project  further  provided  for  the  nuiintenanoe  of  the 
improved  channel.  The  project,  as  modified,  was  completed  in  the 
latter  part  of  189G,  at  a  cost  of  $l:>;]0i).78. 

During  the  fiscal  year  ending  •June  l](),  1004,  the  entire  improve- 
ment was  worked  over,  this  work  being  c()m|)Ieted  October  10,  lt)();j, 
leaving  the  river  in  fair  condition  for  rafting  aiul  llatboats  on  a  rise 
of  3  or  4  feet.  No  work  was  done  afier  this  until  tlie  past  fiscal 
year,  when  the  improvement  was  gone  over  and  7,37*2  o])striictions 
were  removed,  resulting  in  consi(leraI)h>  benefit  to  navigation. 

The  total  amount  expended  on  tlie  improvement  up  to  June  80, 
1908,  was  $24,877.4(>,  of  whicli  $lii, 477.78  was  a])|)lied  to  maintenance. 

The  existing  project  was  adopted  in  the  river  and  harbor  act  of 
March  3^  1905,  and  provides  for  maintaining  the  <'hannel  in  (Miirka- 
sahay  River  from  the  mouth  to  Hucalunna.  Miss.,  by  the  removal  of 
logs,  snags,  and  other  obstructions  from  the  waterway,  in  ordrr  lo 
keep  the  river  in  navigable  condition  for  rafting  at  liiirli-wnter 
stages,  at  an  annual  cost  of  S?2,r)(M).  A  reference*  to  tin'  report  of  (he 
examination  upon  whicl)  this  project  is  based  is  j)rinted  in  the  Annual 
Beport  of  the  Chief  of  Kngineers  for  1005.  page  *M(*». 

This  stream  is  nontidal,  and  its  condition  on  ,hine  80,  loos.  Avas 
such  that  it  could  I)e  used  by  llatl):)ats  ami  rafts  on  a  ri-e  of  i\  or  8 
feet  up  as  far  as  Shubuta,  ^iiss.,  though  con-irjciably  obstructed. 

The  improvement  has  had  no  ell'ect  on  freight  rates. 

The  commerce  of  this  river  durinir  1007  amounted  to  180,lL>r»  tons 
of  logs  and  timber,  valued  at  $Ol>8.()()0. 


coiisolidaltMl  iiioin-y  statrinriit  on  ^w^m.  4V-i. 
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Available   funds  and   future  appropriations  will  be  applied  to 
snagging  operations. 

July  1,  1907,  balance  unexpended $3,500.00 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of    improvement 3, 127.  46 


July  1,  190S,  balance  unexi)ended 372.  54 


Amount  that  can  be  profitably  expended  In  fiscal  j'ear  ending  June  30, 
lt)10.  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 («) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

CONSOLIDATED. 

July  1,  1907,  balance  unexpended $16,773.35 

Juno  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 3,  537.  79 


July  I,  1908,  balance  unexpended 13,  235. 66 


July  1, 1908,  amount  covered  by  uncompleted  contracts 7, 000.00 


\  mount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balaace 
unexpondetl  July  1.  190S 25,  000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  R  6.) 

7.  Tlom  Island  Pass^  Mississippi. — ^The  channel  through  the  bar 
had  before  improvement  a  deptn  which  increased  through  natural 
causes  from  14  or  15  feet  in  1853  to  about  18  feet  in  1886,  and  has  l>een 
avnihible  at  low  water  since  the  latter  date  for  vessels  up  to  a  draft  of 
sliirlitly  less  tlian  18  feet. 

I  nder  the  appropriations  for  improving  Pascagoula  River.  Missis- 
sii)])i,  carried  by  the  river  and  harbor  acts  of  August  18,  1894.  and 
June  3,  1896,  provision  was  made  for  the  removal  of  the  bar  in  Horn 
Tshind  Pass,  and  in  conformity  with  this  provision  a  channel  with  a 
least  depth  of  20.5  feet  (19.5  feet  referred  to  the  existing  datum),  and 
with  a  width  of  200  feet,  was  dredged  through  the  Horn  Island  bar. 
Tlie  total  cost  of  this  Avork  was  $7,082.40,  but  the  benefit  of  the  im- 
provement was  soon  lost  through  shoaling. 

Under  the  appropriations  for  Pascagoula  River  and  Horn  Island 
Harbor  carried  by  the  riA^er  and  harbor  act  of  March  3,  1809,  and  the 
sundry  civil  act  of  June  6, 1900,  an  amount  estimated  at  about  $88,000 
was  applied  to  dredging  a  20-foot  (19  feet  present  datum)  channel  at 
certain  shoal  areas  in  the  Horn  Island  anchorage  basin,  the  work  be- 
ing in  jirogress  between  1800  and  1901. 

Tlie  existing  project  for  the  improvement  of  Horn  Island  Pass  j)ro- 
vides  for  the  formation  of  a  channel  21  feet  deep  at  low  water,  300  fer»t 
wide  through  the  outer  l>jir,  and  200  feet  wide  elsewhere  in  the  pass, 
at  an  estimated  cost  of  $40,480,  and  $9,000  annually  to  preserve  the 
improvement.  The  project  Avas  adopted  by  the  river  and  harbor  act 
of  March  3,  1905,  which  carried  an  appropriation  of  $-10,480  for  the 
Avork,  subject  to  the  condition  "  that  a  contract  or  contracts  can  be 

«  See  consolidated  mouey  statement  on  tliis  page. 
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made  at  a  sum  not  to  exceed  the  unit  price  of  eleven  cents  por  cubic 
yanl,  or  such  work  can  be  performed  by  a  Government  dredire." 

The  proposed  dredging  work  was  advertised  under  (hite  of  May  10, 
1905,  but  no  bids  for  its  execution  were  received  in  response  to  this 
advertisement.  Since  that  date  the  work  has  been  pcM-formed  l)y  the 
U-  S.  dredge  Chorleftfon,  Previous  to  June  30.  li)07.  this  dredge 
removed  353^30  cubic  yards  of  material  at  a  cost  of  0  cents  per 
cubic  yard.  During  the  past  fiscal  j'ear  she  removed  184.017  cubic 
yards  of  material  at  a  cost  of  8.82  cents  per  cubic  yard.  The  saving 
to  the  United  States  over  contract  work  is  estinlated  at  Si>.r>2S.48. 
This  dredge  is  in  need  of  repairs,  as  explained  in  n'port  on  Mobile 
bar,  and  it  is  proposed  to  pay  for  one-half  the  cost  of  these  repairs 
from  the  appropriation  for  Horn  Island  Pass. 

The  project  has  been  completed  and  available  funds  and  future 
appropriations  will  be  applied  to  maintenance  of  the  channel  and  to 
the  payment  of  part  of  the  cost  of  repairing  the  drerlge  (-hnrh'stttn. 

Tne  report  upon  which  this  project  is  based  is  printed  in  the  Anniuil 
Scpoil  of  the  Chief  of  Kngineers  for  1004.  p:)go  ISO;^. 

The  available  low-water  depth  through  the  pass  is  about  21  feet. 
and  the  average  range  of  tide  is  about  1.1  feet. 

Commerce  using  the  Horn  Island  Pass  cliannel  during  the  calondar 
year  1007  amounted  to  510,^^(50  tons  of  luml)or  and  timber,  valued  at 
$4,694,169. 

This  improvement  in  connection  with  the  improvement  of  Pasca- 
goula  River  results  in  effecting  a  reduction  in  rail  freight  rates  be- 
tween Scranton,  Miss.,  and  seaboard  cities  of  the  Atlantic  coa-^i.  and 
in  affording  direct  water  freight  rates  on  lumber  from  Moss  Point 
and  Scranton  to  foreign  ports. 

The  total  amount  expendc<l  under  the  existing  project  up  to  June 
30,  1908,  was  $45,980.57,  of  which  about  $5,r)0r).r)7  has  birn  applied 
to  maintenance. 

July  1, 1007,  balnnoo  iinoxpoiult'd __  .Sr.».  7S2.  ;{3 

Juue  30,  11)08.  niiionnt  o\]'fMi<l(Ml  <1nrIiiL'  {is*  si  I  \<>;ir: 

For  works  of  iiiiprnvriiieiit Si(».  7s:i.  :*:; 

For  maiutenancc  of  Uii|n*ovoiiu»nt .\  r»n.%.  .M 

.     IC.  2'^«.00 

July  1,  1008,  balance  unexiXMHlod _   _.      \\.vx\.W\ 

July  1,  1908,  oiitstuiidinK  UablHt  U-s SJT. .'»,% 

July  1,  lOaS,  balance  available _ L\  r.j;.-.  s<< 

Amount  that  can  l)eiirontMbI.voxiMMMl(»<l  in  lisr.-l  v"i*«'i'"I'i'i-''T'«no;;n. 
1010,  for  niainlenaino  <»f  iinprnvniii'Mt,  in  ;i.|.|iiinn  In  lln'  hal;in«i' 
nnexiwndod  Jnly  1.  li«»s   .  14.  (mm».  00 

Submit t(*d  In  compllanro  with  nNinin'mrnts  i^t  sniniiy  <ivll  .'ni  nf 
Juno  4.  1807,  ami  of  softion  7  of  the  rivor  and  liarbnr  jn-t  of  I'^u:*. 

(See  Api^'udix  R  7.) 

8,  IlarhoT  at  RilnxL  Mlafi. — This  chauiK^l  oi-i;rina1Iy  had  a  mini- 
mum depth  of  4  foot.  The  orii^iiinl  i>r()joct  fdi-  its  inijn-ovfrncnt  was 
adopted  in  18S2  and  coutomplat^M]  ilio  I'onnatioii  of  a  chnimol  through 
Deer  Island  flats  to  connect  Hiloxi  P»ay  willi  tlio  Hark  \V\y  of  Biloxi, 
at  an  esliuuitetl  co*^t  of  $:ir»,()(>().  Tlu*  rlianiiol  tlms  |»rn|»u-^«Ml  \v;»-;  to 
Lave  a  depth  of  8  feet  at  low  water,  with  a  widlh  sullicirht  for  navi- 
gation. 
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In  1884  this  project  was  changed  so  as  to  provide  for  deepening  the 
channel  from  Mississippi  Sound  to  the  wharves  at  Biloxi  from  the 
existing  depth  of  4  or  4J  feet  to  8  feet  over  a  width  of  150  feet,  the 
osiinmted  cost  of  this  work  being  $55,000.  The  work  of  dredging 
^vas  commenced  in  September,  1887,  and  the  project  was  finally  com- 
pleted in  August,  1893,  at  a  cost  of  $44,382.27.  Between  this  time 
and  June  30,  1907,  maintenance  dredging  was  carried  on  from  time 
to  time  by  contract,  keeping  the  improvement  partially  intact. 

LTnder  contract  C2,370.G  cubic  yards  of  material,  place  measure- 
ment, was  dredged  during  the  year,  restoring  the  depth  of  8  feet  over 
a  width  of  IL^O  feet  and  a  length  of  C,()()G  feet.  The  contract  price 
was  12J  cents  per  cubic  yard  measured  in  place.  Other  expenses 
amounted  to  1.72  cents  per  cubic  yard. 

Available  funds  and  future  appropriations  will  be  applied  to 
maintaining  a  channel  8  feet  deep  and  as  great  a  width  as  possible, 
not  exceeding  150  feet. 

Tlie  commerce  of  the  harbor  during  the  calendar  year  1907  con- 
sisted principally  of  lumber,  rosin  and  turpentine,  fish  and  oysters, 
{«nd  general  merchandise,  amounting  to  271,680  tons,  valued  at 
$2,()r)7,050. 

The  total  amount  expended  on  this  improvement  up  to  June  30. 
1908,  was  $71,083.00,  of  which  $26,701.39  was  applied  to  work  of 
maintenance. 

The  maximum  low-water  draft  that  can  be  carried  through  the 
channel  is  now  about  9  feet,  and  the  range  of  tide  is  about  IJ  feet. 

A  reference  to  the  report  upon  which  the  present  project  for  this 
work  of  improvement  is  based  is  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1904,  i)age  337. 

The  project  has  little  or  no  eflFect  on  freight  rates. 

July  1,  1907,  balance  unexpended $10,690.53 

Juno  30,  1008,  amount  expended  during  fiscal  year  for  maintenance 

of  improvement 9, 397. 92 


Jr.lv  1,  lOOS,  balance  unexpended 1,298.61 

July  1,  lOOS,  outstanding  liabUities 500.00 


July  1,  1908,   balance  available 798.61 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
oO,  lt)10,  for  maintonance  of  improvement,  in  addition  to  the  bal- 
ance unoxpend(Ml  July  1,  1J)0S 10,000.00 

Submit  ted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  isn7,  and  of  section  7  of  tlie  river  and  harbor  act  of  1899. 

(See  Api)en(lix  R  8.) 

9,  Ilarhor  at  Gulf  port  and  Ship  Island  Pass^  Mississippi. — Origi- 
nally no  channel  existed  between  Ship  Island  Harbor  and  Gulfport, 
Miss.  The  depths  on  the  site  of  the  channel  ranged  from  19  to  8 J 
feet,  and  over  the  site  of  the  anchorage  basin  they  varied  from  8J  to 
2 J  feet. 

Tlie  existing  project  was  adopted  by  the  river  and  harbor  act  of 
ilarch  3,  181)9,  which  authorized  the  Secretary  of  War  to  enter  into 
contract  for  dredging  a  channel  300  feet  w^ide  and  19  feet  deep  at 
mean  low  water  from  the  anchorage  basin  at  Ship  Island  Harbor,  on 
the  Gulf  of  Mexico,  to  Gulfi)ort,  Miss.,  and  to  construct  at  the  end 
of  tliis  channel  next  to  the  shore  an  anchorage  basin  of  similar  depth 
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and  not  less  than  2,040  feet  by  1,320  feet  in  area.  This  act  also 
authorized  the  Secretary  of  \\N\r  to  contract  for  the  maintenance 
of  this  channel  and  anchorage  basin  for  a  term  of  five  years  after 
their  completion  for  the  sum  of  $10,000  annually. 

Contract  was  entered  into  in  1901  for  dredging  the  channel  and 
anchorage  basin,  the  work  to  be  completed  within  two  years  from 
April  21,  1001,  for  $150,000,  and  for  the  maintenance  of  the  channel 
and  basin  for  a  term  of  five  years  after  completion  for  the  sum  of 
$10,000  per  annum.  Work  was  commenced  on  April  10,  1001. 
By  joint  resolution  of  Congress  approved  .Iiine  14,  li'0<>,  it  was 
provided  that  the  channel  and  basin  should  be  accepted  as 
dredjred,  and  that  $150,000  should  be  paid  the  contractor  for 
the  work,  the  channel  and  basin  having  been  (hedged  to  the  ap- 

Eroximate  depth  and  width  required  in  the  contract.  The  payment 
as  been  made.    The  period  of  maintenance  connnenced  June  14,  lJ)Ot). 

The  river  and  harbor  act  approx'ed  ^Nlarch  '2,  11-07,  approi)riatod 
$100,000  for  continuing  the  improvement  and  maintenance  of  the 
anchorage  basin  at  Gulfport  and  channel  therefrom  to  the  anchora^Lre 
or  roadstead  at  Ship  Island,  also  Ship  Island  Pass  between  Ship 
and  Cat  ishinds,  Mississipj)i,  and  authorized  the  Secretary  of  War 
to  annul  that  portion  of  the  contract  entered  into  February  20,  1J)01, 
ivith  Spencer  S.  Bullis,  relating  to  iho  maintenance  of  a  channel  and 
anchorage  basin  between  Ship  Island  and  (iulfj)ort.  The  annulment 
of  this  contract  was  eifected  by  a  supplemental  agrciMnent  approved 
by  the  Secretary  of  War  June  11,  11)07. 

Since  March  2,  1907,  nothing  has  bei^n  done  at  Ship  Island  Pass, 
ard  no  work  on  this  channel  is  proposed  for  the  present. 

During  the  past  fiscal  year  the  U.  S.  Dredge  HurtKinl  has  dredged 
1,208,144  cubic  yards  of  matt»rial,  place  measurement,  from  the  (Julf- 
port  channel,  at  a  cost  of  $0r),5:M.81,  and  has  provi^l  fairly  successful 
for  this  work.  The  district  ofllcer  points  out  the  abuse  of  this  chan- 
nel, the  difficulties  of  this  work,  th(»  necessity  for  a  special  dredge,  and 
recommends  the  transfer  of  the  Unvnard  and  attendant  i)lant.  with 
some  alterations  and  additions,  at  a  total  estimated  cost  of  Si>ir).0()0, 
shoidd  a  dredge  be  provided  for  this  channel. 

The  maximum  low-water  draft  availal)le  in  tlu*  channel  ami  bnsin 
is  19  feet.  The  range  of  tide  here  is  Ml)out  l";  feet.  Ve-^-eN  diMwing 
over  20  feet  are  dragged  out  by  tugs  through  the  mud  at  the  bottom 
of  the  channel. 

During  the  time  dredging  work  was  in  |>r«)gress  under  contract 
with  Spencer  S.  Bidlis  allot nient<.  anion nlirpr  to  s*Jl.r.n>>r,,  wen* 
made  from  the  peruKinent  indelinite  appnpiiaticMi  made  \^\  section 
4  of  the  river  and  harboi*  a«t  nf  July  .'),  1>^1.  jn  cover  ih(»  expenses 
of  in.spectlon,  superinlenchMice,  and  >ur\(\vs.  Of  th<'  amo'inl  allotted, 
$22,449.76  was  api)lied  to  the  ])uipo-e  for  wliich  int(Mided  and  the 
balance  tnnied  back  into  the  Ti-ea^nry. 

It  i.s  proposed  to  api)ly  a^ailal)le  fnmi-^  mid  Tut  me  nj)pr()priations 
to  maintenance  of  the  (Juifport  clunmel  and  anchorage  l)asin. 

A  reference  to  the  report  upon  which  the  jui'-^ent  pi"oj(»ct  is  based 
can  be  found  in  the  Annual  Report  of  the  ('hief  of  Kngincers  for 
IJKH,  page  338. 

The  commerce  of  Gulfi)oi-t  Harbor  dmiiiir  the  cMh»ndar  year  1007 
amounted  to  670,006  tons,  principally  lumlier  and  timber,  valued  at 
$6^9,600. 


416  REPORT  OP  THE   CHIEF  OP  ENGINEERS,  U.  S.  ARMY. 

This  project  results  in  effecting  a  reduction  in  rail  freight  rates 
between  Gulfport  and  seaboard  cities  of  the  Atlantic  coast  and  in 
affording  water  freight  rates  from  Gulfport  to  foreign  ports. 

The  total  amount  expended  on  this  improvement  up  to  June  30, 
1908,  was  $238,582.90,  of  which  $72,383.05  was  applied  to  mainte- 
nance. 

July  1,  1907,  balance  unexpended $97,151.76 

Returned  to  Treasury  to  credit  of  appropriation  for  operating  and 
care  of  canals,  etc 1,750.09 


95, 401.  67 
June  30,  190S,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 4 66,  534.  81 


July  1,  1008,  balance  unexpended 28,  800.  86 

July  1,  1908,  outstundiug  liabilities 10,000.00 


July  1,  1908,  balance  available 18,200.86 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement  in  addition  to  the  balance 
unexpended  Juliy  1,  190S 200,000.00 

Submitted  in  comi>liauce  with  requirements  of  sundry  civil  act  of 
June  4,  1S97,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 

(See  Appendix  R  9.) 

10,  Wolf  and  Jordan  rivers^  Mississipjn. — The  least  depth  on  the 
bar  at  the  month  of  Wolf  River  is  something  under  3  feet,  and  on  the 
bar  at  the  month  of  the  Jordan  River  it  is  not  quite  4  feet. 

Tlie  present  and  only  project  was  adopted  by  the  river  and  harbor 
act  of  March  2,  1907,  and  ])rovides  for  the  formation  of  a  channel  7 
feet  deep  and  100  feet  wide  at  bottom,  with  side  slopes  of  1  on  6, 
across  the  bar  at  the  mouth  of  each  of  the  streams  named,  from  the 
7-f()ot  curve  of  depth  in  the  river  to  the  G-foot  contour  in  Bay  St. 
Louis,  at  a  cost  of  $*^>0,000  for  completing  the  work  and  $5,000  per 
annum  tliereafter  for  maintenance.  After  reaching  the  6-foot  con- 
tour in  the  bay,  the  material  becomes  so  soft  that  a  draft  of  7  feet 
can  easily  be  carried  through  it.  A  contract  has  been  entered  into 
for  dredging  channels  in  accordance  with  the  project,  and  161,163.2 
cubic  yards  of  material,  place  measurement,  was  removed  during  the 
year,  resulting  in  a  channel  in  the  Wolf  River  8  feet  deep  and  100 
feet  wide  between  the  G.7-foot  and  the  5.3-foot  curves,  and  a  channel 
of  the  same  width  and  dei)th  in  Jordan  River  between  the  6.7-foot 
and  the  5.5-foot  curves.    The  project  is  about  95  per  cent  completed. 

A  mean  low-water  draft  or  7  feet  can  be  carried  through  either 
chaunol,  and  the  average  range  of  the  tide  is  1^  feet. 

Additional  appropriations,  when  made,  will  be  applied  to  main- 
ten  an  ce. 

Tlio  report  of  the  examination  and  survey  upon  which  the  project 
is  based  is  printed  in  House  Document  No.  917,  Fifty-ninth  Congress, 
first  session.  For  previous  reports  of  examinations,  reference  is  made 
to  the  Annual  Report  of  the  Chief  of  Engineers  for  1893,  pages  1787 
and  1789. 

The  commerce  on  these  rivers  during  the  calendar  year  1907 
amounted  to  43.282  tons  of  lumber,  rosin,  turpentine,  and  general 
merchandise,  valued  at  $478,041. 
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The  improvement  has  been  of  immediate  and  considerable  local 
benefit.  The  work  is  too  recent  to  determine  its  effect  on  freight 
rates,  but  it  is  believed  to  have  little,  if  any,  such  effect. 

The  total  amount  expended  on  this  improvement  up  to  the  close 
of  the  past  fiscal  year  was  $28,695.19,  none  of  which  was  applied  to 
maintenance. 

July  1,  1907,  balance  unexpended $30,000.00 

Jane  SO,  1908,  amount  expended  during  fiscal  year  for  works  of 
improvement 28, 695. 19 


July  1,  1908,  balance  unexpended 1,304.81 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80,  1910,  for  maintenance  of  improvement.  In  addition  to  the 
balance  unexpended  July  1,  1908 10,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 

(See  Appendix  B  10.) 

11.  Pearl  River  below  Rockport^  Miss. — ^The  limits  of  this  improve- 
ment originally  extended  from  the  mouth  of  the  river  to  Jackson,  a 
distance  of  813  miles.  By  act  of  Congress  of  April  21, 1900,  the  con- 
struction of  a  fixed^  highway  bridge  across  Pearl  River  at  Rockport 
was  lemlized.  This  point  thereby  became  the  head  of  navigation 
on  the  lower  river  for  boats  of  any  considerable  size  and  the  upper 
limit  of  the  project.  However,  the  bridge  at  Rockport  is  reported  to 
have  been  washed  away  in  February,  1906.  The  distance  from  Jack- 
son to  Rockport  is  67  miles. 

Prior  to  improvement  the  condition  of  the  river  was  such  that  it 
was  not  navigable  except  during  high-water  stages,  and  even  then 
navigation  was  difficult  and  dan^rous. 

The  original  project  for  this  improvement  was  adopted  in  1880, 
and  provided  for  a  channel  of  navigable  width  and  5  feet  deep  at  low 
water,  by  the  removal  of  snags  and  sunken  trees  from  the  river  bed 
and  overhanging  trees  from  the  banks,  at  an  estimated  cost  of 
$95,940.  This  project  having  been  found  to  be  impracticable,  it  was 
modified  in  1885  so  as  to  provide  for  a  2- foot  channel  at  low  water 
throughout  this  section  of  the  river,  at  an  estimated  cost  of  $145,940. 

Wiui  past  appropriations  the  river  has  been  improved  until  it 
became  navigable  for  light-draft  boats  on  a  slight  rise  up  as  far  as 
Monticcllo,  about  211  miles  above  the  mouth.  Above  Monticello  the 
river  has  never  been  navigable  except  on  a  rise  of  7  foet  or  more. 
Appropriations  since  1899  have  been  applied  to  the  maintenance  of 
the  lower  100  miles  of  the  river. 

During  the  past  fiscal  year  40  miles  of  river  was  worked  over  with 
the  snag  boat  Pearl,  most  of  it  twice;  10,878  obstructions  were  re- 
moved. The  work  of  equipping  the  Pear?  with  self-propelling  ma- 
cliinery  is  just  about  completed,  and  she  will  shortly  resume  the  work 
of  removing  obstructions. 

The  total  amount  expended  on  this  improvement  up  to  June  30, 
1908,  was  $176,210.13,  of  which  about  $71,085.13  was  applied  to 
maintenance. 

Recent  appropriations,  prior  to  that  of  March  2,  1907,  were  suffi- 
cient only  to  maintain  the  channel  in  the  lower  100  miles,  and  this 
part  is  available  for  light-draft  navigation  on  a  fair  rise.    The  ui)- 
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per  portions  of  the  stream  not  recently  worked  over  are  not  safe  for 
navigation  on  less  than  a  7  or  8  foot  rise. 

The  redredging  of  the  9-foot  channel  at  the  mouth  of  East  Pearl 
River,  as  recommended  in  House  Document  No.  328,  Sixtieth  Con- 
gress, first  session,  should,  it  is  believed,  be  considered  a  separate 
improvement,  and  none  of  the  money  for  Pearl  River  below  Kock- 
port  should  be  applied  to  it. 

It  is  proposed  to  apply  available  funds  and  future  appropriations 
to  the  prosecution  of  snagging  work  in  completion  of  the  project  and 
maintenance  of  the  improvement. 

This  river  is  nontidal  except  in  its  lower  reaches. 

The  report  upon  which  the  project  was  originally  based  can  be 
found  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1879, 
page  879.  Extended  information  can  be  found  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1896.  page  1454. 

The  commerce  of  this  part  of  Pearl  River  during  the  calendar 
year  1907  amounted  to  40,887  tons  of  logs  and  timber,  valued  at 
$422,247. 

The  project  has  little  or  no  effect  on  freight  rates,  but  when  com- 
pleted it  is  believed  will  cause  a  material  reduction  in  these  charges. 

July  1,  1907,  balance  unexpended $29,182.32 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 4,981.06 


July  1,  1908,  balance  unexpended 24,201.26 

July  1,  1908,  outstanding  liabilities 6^200.00 

July  1,  1908,  balance  available 18,001.20 

Amount  (estimated)  required  for  completion  of  existing  project.-    75,798.74 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1910,  for  works  of  Improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1.  1908 20,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  R  11.) 

19.  Pearl  River  between  Edinhurg  and  Jackson^  Miss. — ^The  orig- 
inal condition  of  this  section  of  Pearl  River  was  such  that  navigation 
was  impossible,  except  during  high  water,  and  even  at  high  stages 
it  was  difficult  and  dangerous.  The  minimum  width  and  depth  of 
the  channel  was  40  feet  and  1  foot,  respectively,  between  Carthage 
and  Jackson,  while  above  Carthage  the  channel  had  a  minimum 
width  of  30  feet  and  a  minimum  depth  of  3  inches.  This  improve- 
ment was  formerly  divided  into  two  sections,  for  which  appropria- 
tions were  made  separately.  The  original  project  for  the  section 
from  Jackson  up  to  Carthage,  101  miles,  as  adopted  in  1879,  con- 
templated obtaining  a  clear  channel  of  navigable  width  and  5  feet 
depth  at  low  water,  at  an  estimated  cost  of  $21,000.  In  1886  this 
project  was  modified  so  as  to  provide  for  a  channel  2  feet  deep,  this 
depth  being  considered  sufficient  for  the  needs  of  navigation,  and  at 
the  same  time  the  estimate  of  cost  was  increased  to  $50,000.  Work 
under  this  project  was  completed  in  1893,  at  a  total  cost  of  $26,014.98, 
since  which  time  funds  have  been  applied  to  maintenance. 

The  original  project  for  the  part  of  the  river  from  Carthage  up  to 
Edinburg,  a  distance  of  25  miles,  was  adopted  in  1884  and  provided 
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for  the  formation  of  a  high-water  channel  for  use  during  six  or  eight 
months  of  the  year,  at  an  estimated  cost  of  $13,464,  and  for  the 
maintenance  of  same  at  an  annual  cost  of  $500.    The  work  of  im- 

Srovement  under  this  project  was  completed  in  1890,  at  a  cost  of 
5,857.08,  subsequent  appropriations  being  applied  to  the  work  of 
maintenance. 

The  river  and  harbor  act  approved  June  13,  1902,  made  one  ap- 
propriation for  this  section,  since  which  it  has  been  considered  as  a 
single  improvement  and  appropriations  made  accordingly. 

Snagging  operations  were  resumed  July  13,  1907,  and  discon- 
tinued December  30,  1907,  on  account  of  high  water,  71^  miles  of 
river  having  been  worked  over  and  8,339  obstructions  removed.  This 
work  will  be  continued  with  available  funds  and  future  appropria- 
tions as  made. 

Up  to  June  30,  1908,  the  total  amount  expended  on  this  improve- 
ment was  $63,850.31,  of  which  about  $31,978.25  had  been  applied 
to  maintenance. 

The  report  of  the  survey  of  Pearl  River  from  Carthage  to  Jackson, 
upon  which  the  present  project  was  based,  is  published  m  the  Annual 
Beport  of  the  Cliief  of  Engineers  for  1879,  page  880,  and  the  report 
of  the  survey  of  the  river  between  Edinburg  and  Carthage,  upon 
which  the  present  project  was  based,  is  printed  in  the  Annual  Eeport 
of  the  Chief  of  Engineers  for  1884,  page  1287. 

During  the  calendar  year  1907  there  was  quite  a  commerce  on  this 
section  of  Pearl  River,  but  the  only  definite  figures  received  at  this 
oflSoe  was  340  tons  of  general  merchandise,  valued  at  $10,000. 

The  improvement  has  had  no  effect  on  freight  rates. 

July  1, 1007,  balance  unexpended $4,734.71 

June  SO,  liMiS,  amount  exi)ended  during  fis^-nl  year  for  maintenance 
of   Ini|»rovenieut _     2,28-5.02 


July  1,  1908,  balance  unexpended 2,440.(51) 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  fbr  maintenance  of  improvement,  in  addition  to  the  Imi lance 
miexpended  July  1.  1008 _         _     5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1807,  and  of  section  7  of  the  river  and  harbor  act  of  1SS)0. 

(See  Appendix  B  12.) 

IS.  Dredge  for  harbors  on  coast  of  MissmippL — ^Thc  river  and  har- 
bor act  of  March  2, 1007,  authorized  the  Secretary  of  War,  in  his  dis- 
cretion, to  construct  a  dredge  for  use  in  said  harliors  and  the  channels 
adjacent  thereto,  at  a  cost  not  exceeding  $*J00.0()0,  of  which  amount, 
in  case  such^  dredge  were  constructed,  $25,000  should  l)c  taken  from 
the  appropriation  for  Gulf  port  Harbor  and  $50,000  from  the  appro- 
priation for  Pascagoula  River.  These  amoniil^  have  Immmi  tnmsforred 
to  the  credit  of  the  dredge,  and  tJie  bahmce  of  its  proposed  cost, 
$125,000,  was  appropriated  by  the  sundry  civil  act  of  Alay  27,  1908. 
^  The  Secretary  of  War  on  April  ii4,  II/08,  authorizcMl  the  cunslruc- 
tion  of  this  dredge.  Plans  and  specifications  have  been  prepared ^fl.'ii^ 
work  commenced  on  designing  the  attcMulant  plant.  The  conu)  tons 
of  the  investigation  of  a  type  of  dre<lge  for  Mobile  liay  d  by  the 
with  the  completion  of  the  design  for  this  dredge,  and  itJ  was*  paid 
that  the  two  dredges  and  attendant  plant  would  be  so  ne^priution  for 
that  they  could  with  saving,  both    in    first   cost   of 


432  REPORT  OF  THE  CHIEF  OF  BNQINEfiBS,  17.  8.  ARMY. 

July  1,  1907,  balance  unexpended |21,O0D.92 

June  30,  1908,  amount  expended  during  fiscal  year 21, 029. 92 

(See  Appendix  SI.) 

S,  Southwest  Pas8^  Mississippi  River, — On  February  17, 1898,  Con- 
gress allotted  $10,000  from  the  appropriation  for  closing  crevasse  in 
Pass  a  Loutre,  Mississippi  River,  for  the  purpose  of  a  survey  and 
report  by  a  Board  of  Engineer  officers  upon  the  practicability  of 
securing  a  channel  of  adequate  width  and  35  feet  depth  at  mean  low 
water  of  the  Gulf  of  Mexico  throughout  Southwest  Pass,  Mississippi 
River.  The  survey  was  completed  in  1898  and  report  submitted  on 
January  7,  1899.  This  report  is  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1899,  page  1863. 

The  item  in  the  river  and  harbor  act  approved  March  3^  1899,  mak- 
ing appropriation  for  improving  outlet  of  the  Mississippi  River  pro- 
vided for  the  appointment  of  a  Board  of  Engineers  to  prepare  a 
project  for  a  channel  35  feet  in  depth  throughout  Southwest  Pass  and 
appropriated  $20,000  for  expenses  of  the  Board.  The  Board  of  Engi- 
neers appointed  under  provisions  of  this  act  submitted  a  report  and 
project  on  January  11,  1900.  The  report  is  printed  on  pages  2287- 
2302  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1900. 

The  project  of  the  Board  contemplated  securing  a  channel  1,000 
feet  wide  and  35  feet  deep  at  mean  low  water  throughout  the  South- 
west Pass  by  dredging;  the  construction  of  two  Jetties  to  main- 
tain the  channel;  the  construction  of  siUs  across  Cubits  Gap,  The 
Jump,  and  Baptiste  Collets  Canal;  the  closing  of  all  minor  out- 
lets below  the  forts;  the  construction  of  a  dredge  in  addition  to  the 
one  provided  for  by  the  river  and  harbor  act  of  March  3,  1899,  and 
the  sundry  civil  act  of  June  6,  1900,  under  appropriation  for  improv- 
ing outlet  of  the  Mississippi  River;  otlier  necessary  plant,  such  as 
tugboats,  barges,  tracks,  buildings,  etc.,  and  the  purchase  of  land  at 
the  shore  ends  of  the  jetties;  the  whole  estimated  to  cost  $6,000,000, 
and  $150,000  additional  per  anniun  for  maintenance. 

This  project  was  adopted  by  the  river  and  harbor  act  of  June  13, 
1902,  which  authorized  material  modifications  in  the  plans  of  the 
jetties,  and  they  are  now  located  as  shown  on  the  map  printed  with 
Appendix  S  2  of  this  report. 

By  act  of  May  28, 1908,  Congress  authorized  the  use  of  funds  from 
this  appropriation  in  dredging  shoals  in  the  river  between  Cubits  Gap 
and  Head  of  Passes,  when  necessary  to  secure  a  depth  of  35  feet  with 
a  practical  width.  The  sum  of  $3,500,000  had  been  appropriated, 
and  the  river  and  harbor  act  of  March  2,  1907,  apjpropriated  $1,000,- 
000  additional,  and  authorized  contracts  to  the  further  amount  of 
$1,500,000,  of  which  $830,000  is  yet  to  be  appropriated. 

The  original  project  for  the  expenditure  of  the  funds  appropriated 
for  this  work  contemplated  the  construction  of  a  dredge,  dredging, 
purchase  of  land,  and  construction  of  two  jetties  to  be  built  of  mat- 
tresses and  stone  with  concrete  superstructure. 

All  of  the  land  below  or  south  of  Pilottown,  on  the  east  bank,  and 
all  that  below  the  United  States  reservation  on  the  west  bank  of 
Southwest  Pass,  containing  about  1,275  acres,  were  acquired  on  July 
10,  1903,  for  use  in  connection  with  the  work. 

Contract  was  entered  into  July  16,  approved  Jul;^  81,  1903,  for 

construction  of  the  two  jetties.    The  laying  of  foundation  mats  in  the 

east  jetty  was  commenced  on  December  ^1, 1^^*^^  wcvd  \w  the  west  jetty 
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on  August  80,  1901.    The  work  under  this  contract  was  completed 
on  January  5, 1908. 

To  June  80,  1908,  about  two-thirds  of  the  approved  project  had 
been  aocomplished.  The  jetties  were  completed.  The  laying  of  sills 
across  Cubits  Gap  and  The  Jump  and  additions  to  the  sill  across 
Pass  a  Loutre  was  completed.  The  coaling  station  and  wharf  at 
Southwest  Pass  were  built.  Foundations  for  the  office  and  sixteen 
dwellings  were  constructed.  Dredging  by  contract  and  by  Govern- 
ment dredges  has  been  carried  on  and  is  still  being  prosecuted.  In 
September,  1904,  the  available  depth  at  mean  low  water  was  8  feet. 
On  June  30, 1908,  the  channel  would  accommodate  a  maximum  draft 
of  23  feet,  but  the  obstruction  to  a  25-foot  draft  was  for  a  distance 
of  only  180  feet,  and  with  this  exception  the  channel  was  25  feet  deep 
with  a  least  width  of  400  feet. 

Usual  variations  of  water  surface,  1.5  feet. 

The  length  of  Southwest  Pass  from  its  head  to  the  present  sea 
ends  of  the  jetties  is  19  miles. 

The  amount  expended  on  this  work  to  June  30,  1908,  was  $3,974,- 
922.88. 

^  On  account  of  the  advance  of  the  crest  of  the  bar  at  Southwest  Pass 
since  the  date  of  the  survey  of  1898,  on  which  the  estimates  for  this 
improvement  were  based,  it  became  necessary  to  make  provision  for 
increasing  the  length  of  the  jetties  to  correspond  with  this  advance. 
This  was  done  by  supplemental  contract  dated  July  18,  1905,  the  in- 
creased cost  of  the  jetties  on  this  account  being  estimated  at  $165,000. 

The  amount  of  money  available  and  pledged  and  not  covered  by 
contracts  at  the  end  of  the  fiscal  year  is  about  sufficient  to  cover  the 
cost  of  dredging  with  two  dredges,  expenses  of  administration  and 
inspection,  and  reasonable  contingencies.  As  recognized  by  the  Board 
on  Southwest  Pass  in  its  report  of  January  11,  1900,  and  as  since 
borne  out  by  experience,  this  work  is  "  one  more  than  ordinarily  liable 
to  special  difficulties  which  do  not  admit  of  calcuhition,  such  as  the 
effect  of  storms,  unfavorable  foundations,  and  uncertain  action  of 
the  river  current,"  and  the  amount  of  funds  avaihible  for  contingen- 
cies should  be  unusually  large. 

It  is  proposed  to  apply  the  additional  appropriation  asked  for  to  the 
prosecution  of  dredging  operations,  by  contract  and  otherwise,  as 
may  be  found  most  economical  and  advantageous  to  the  United  States, 
with  a  view  of  obtaining  a  minimum  depth  of  35  feet  at  mean  low 
tide,  as  contemplated  by  the  original  project;  to  the  closing  of  the 
outlets  in  Southwest  Pass;  to  the  removal  of  the  Eads  sill  at  the  head 
of  the  pass;  to  the  construction  of  the  plant  that  will  be  necessary  in 
the  maintenance  of  the  improvement,  and  to  the  payment  of  other 
expenses  pertaining  to  the  general  work  of  improvement  under  the 
approved  project.  The  uninterrupted  prosecution  of  dredging  o])era- 
tions  is  of  paramount  importance;  hence  it  is  greatly  desired  that  the 
funds  be  made  available  so  that  this  work  may  be  continued  and  com- 
pleted as  early  as  practicable.  The  amount  asked  for  is  the  balance 
of  the  amount  pledged  by  Congress  for  the  work  of  improvement 
under  this  project. 

The  sum  of  $202,540.r>4  was  applied  during  the  year  to  construction 
of  sill  across  Cubits  Oap  and  The  Jump  ancl  building  up  the 
dU  across  the  head  of  Pass  a  l^outre,  Mississippi  Uivcr,  details  of 
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the  work  being  given  in  the  preceding  report  on  closing  crevasse  in 
Pass  a  Loutre.  Work  under  contract  lor  dredging  was  b^un  Novem- 
ber 13,  1907,  and  to  the  end  of  the  fiscal  year  633,954  cubic  yards  of 
material  had  been  removed  from  section  1  and  1,008,239  cubic  yards 
of  material  had  been  removed  from  section  2.  The  total  amount 
earned  by  the  contractors  for  work  on  these  two  sections  was  $216,- 
210.18.  On  account  of  difficulties  experienced  by  the  contractors  in 
managing  their  pipe  line  in  a  strong  current  it  became  necessary  to 
enter  into  a  supplemental  contract  April  3,  1908,  modifying  the  orig- 
inal contract  so  as  to  permit  of  payment  to  the  contractors  for  the 
actual  number  of  cubic  yards  of  material  removed  from  section  1, 
providing  that  before  the  river  reaches  a  stage  of  9  feet  by  the  Car- 
roUton  gauge  the  contractor  shall  return  to  section  1  and  remove  all 
material  so  as  to  secure  the  full  width  of  500  feet  at  the  bottom  wiUi 
natural  slopes  and  full  depth  of  35  feet  at  mean  low  water.  The 
consideration  flowing  to  the  United  States  under  this  supplemental 
contract  was  the  reduction  in  price  of  material  removed  from  14 
cents  to  13  cents  per  cubic  yard  and  a  further  reduction  to  6J  cents 
per  cubic  yard  for  certain  material  dredged  between  85  and  86  feet 
below  mean  low  water. 

Bids  have  been  asked  for  constructing  reenforced  concrete  buildings 
at  Burrwood,  La.,  but  those  received  were  rejected  as  excessive,  and 
the  work  is  being  readvertised,  bids  to  be  opened  July  8, 1908. 

July  1,  1907,  balance  unexpended $1,859,986.40 

Amount  appropriated  by  sundry  civil  act  approved  May  27, 1908.    1, 170, 000. 00 
Miscellaneous  receipts  deposited  to  credit  appropriation  during 
fiscal  year 128. 74 


2, 530, 115. 14 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 
improvement 857, 269. 82 


July  1,  1908,  balance  unexpended 1,672,845.32 

July  1,  1908,  outstanding  liaWlities 58, 529.07 


July  1,  1908,  balance  available ^    1,614.316.25 

July  3,  1908,  amount  covered  by  uncompleted  contracts 288,600.82 

Amount  (estimated)  required  for  completion  of  existing  project-        330,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 830, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  S  2.) 

S,  Examinations  and  surveys  at  South  Pass^  Mississippi  River, — 
The  act  of  Congress  approved  March  3,  1875,  required  examinations 
and  surveys  to  be  made  at  South  Pass,  Mississippi  River,  and  reports 
upon  the  depth  of  water  and  width  of  channel  secured  and  maintained 
from  time  to  time  in  said  channel,  together  with  such  other  informa- 
tion as  the  Secretary  of  War  might  direct.  Under  the  terms  of  the 
acts  of  August  11,  1888,  and  June  13,  1902,  an  annual  appropriation 
of  $10,000  is  made  available  for  this  work.  By  act  of  May  28,  1908, 
Congress  authorized  the  use  of  funds  from  this  appropriation  in 
dredging  shoals  in  the  river  between  Cubits  Gap  and  Head  of  PasseS| 
when  necessary  to  secure  a  depth  of  35  feet,  with  a  practical  width. 
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Up  to  January  29, 1901,  the  work  of  making  examinations  and  sur- 
veys at  South  Pass  was  carried  on  under  the  provisions  of  the  acts  of 
March  8, 1876,  and  August  11, 1888.  From  January  29, 1901,  to  June 
80,  1902,  examinations  and  survey^s  were  made  with  funds  appropri- 
ated by  act  of  June  6, 1900,  for  maintenance  of  South  Pass  channel. 

Since  June  80,  19012,  under  the  act  of  June  13,  1902,  repeated  sur- 
veys have  been  made  of  the  shoaler  localities  in  South  Pass.  Com- 
plete surveys  of  the  jetty  channel  and  of  the  channel  beyond  the  ends 
of  the  jetties  to  deeper  water  in  the  Gulf  were  made  each  month  dur- 
ing the  fiscal  year.  A  detailed  annual  survey  was  made  of  the  14 
mfles  of  channel  from  the  main  river  to  deep  water  in  the  Gulf. 

Discharge  measurements  were  made  of  each  of  three  passes  during 
hirfi  water. 

The  expenditures  during  the  year  amounted  to  $10,450,  including 
$1,500  outstanding  liabilities  at  the  beginning  of  the  year,  and  were 
for  services. 

The  total  amount  expended  upon  this  work  to  June  30,  1908,  was 
$412,222.97.  These  figures  can  not  be  taken  as  being  absolutely  ac- 
curate, because  the  records  prior  to  the  act  of  June  13,  1902,  are  some- 
what confused  and  do  not  seem  to  have  been  kept  in  sufficient  separate 
detail  to  show  the  exact  expenditure  for  surveys  in  the  early  years  of 
this  improvement.  The  amount  given  may  be  accepted  as  within  a 
few  dollars  of  the  actual  expenditure. 

Statement  of  expenditures  on  account  of  appropriation  for  examinations  and 
surveys  at  South  Pass,  Mississippi  River,  from  July  U  1907,  to  June  SO,  lOOti, 
ku^uiive,  made  in  compliance  with  the  river  and  harbor  act  of  June  IS,  1902, 

Services $10, 450. 00 

APPBOPBIATION  FOB  FISCAL  YEAB  1907. 

July  1, 1907,  balance  unezpended $1,  CKX).  00 

June  dOi  1908,  amount  expended  during  fiscal  year 1,500.00 

APPBOPBIATION  FOB  FISCAL  YEAB  1908. 

July  1,  1907,  amount  appropriated  by  river  and  harbor  act  of  June 

13,  1902,  for  fiscal  year  1908 $10,000.00 

June  80,  1908,  amount  expended  during  fiscal  year 8,050.00 

Jnly  1,  1908,  balance  unexpended 1,050.00 

July  1,  1908,  outstanding  liabilities l,a'>0.00 

July  1,  1908,  total  cost  of  oiKjrations  during  fiscal  year 10.000.00 

(See  Appendix  S  3.) 

4.  Maintenance  and  improvement  of  South  Pass  channel^  Mv^vs- 
iippi  River. — ^The  act  of  Congress  of  March  3,  1875,  amended  by  acts 
01  June  19, 1878,  and  March  3^  1879,  made  provision  for  the  construc- 
tion by  James  B.  Eads,  or  his  representatives,  of  jetties  and  other 
works  in  South  Pass  to  secure  and  maintain  a  channel  26  feet  in  depth 
through  tlie  pass,  and  through  the  jetties  at  the  mouth  of  the  pass 
channel  "twenty-six  feet  in  depth,  not  less  than  two  liuudred  feet  in 
width  at  the  bottom,  and  having  through  it  a  central  de])tli  of  thirty 
feet  without  regard  to  width."  A  contract  was  made  for  the  main- 
tenanoe  of  such  channel  for  a  period  of  twenty  years. 

On  January  28,  1901,  this  contract  expired,  and  the  work  of  main- 
tenance is  being  continued  under  the  provisions  of  the  emergency 
river  and  harbor  act  of  June  0,  1000,  which  provides  that  at  the  ter- 
mination of  the  contract  with  the  represontativo.s  oi  iVv^  %v\^\fc  ^^. 
James  B,  Eads^  deceased^  the  Secretary  of  War  ^Yv«A\  \aNLft  dlvsw^sx^  cA 
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and  maintain  the  channel,  jetties,  and  auxiliary  works  at  South  Pass. 
for  which  a  sum  not  to  erceed  $100,000  per  year  is  appropriated  until 
otherwise  provided  by  law. 

Additional  appropriations  amounting  to  $225,000  have  since  been 
made  for  the  purchase  of  land  at  South  Pass,  for  dredging,  and  for 
other  necessary  expenses  to  maintain  the  channel  with  d&e  utmost 
efficiency.  By  act  of  May  28,  1908,  Congress  authorize  the  use  of 
funds  from  this  appropriation  in  dredgmg  shoals  in  the  river  be- 
tween Cubits  Gap  and  Head  of  Passes,  when  necessary  to  secure  a 
depth  of  35  feet,  with  a  practical  width. 

Dredging  operations  have  been  carried  on  with  United  States  plant 
and  the  jetties  and  auxiliary  works  have  been  maintained  in  good 
condition  by  the  addition  from  time  to  time,  as  required,  of  willows, 
stone,  piles,  and  waling  timber. 

The  lands  along  both  sides  of  South  Pass  from  Head  of  Passes  to 
the  Gulf,  containing  about  6,994  acres,  together  with  the  buildings 
thereon,  were  acquired  by  purchase  July  8,  1903,  the  price  paid  being 
$35,000. 

Experience  has  shown  that  in  order  to  maintain  the  channel  with 
the  utmost  efficiency  and  to  meet  the  demands  of  the  commerce  of  the 
port  of  New  Orleans  the  amount  of  the  annual  appropriation  au- 
thorized by  the  act  of  June  6,  1900,  should  be  increased.  If  other 
funds  than  the  $100,000  provided  by  the  act  of  June  6,  1900,  had  not 
been  available  during  the  past  fiscal  year  it  would  have  been  neces- 
sary to  suspend  dredging  operations  and  the  work  of  maintaining  the 
channel  would  have  been  considerably  curtailed.  During  the  period 
that  it  is  necessary  to  keep  South  Pass  open  to  navigation,  or  until 
the  commerce  is  diverted  through  Southwest  Pass  by  the  opening  of 
that  channel  to  navigation,  the  annual  appropriation  should  be  at 
least  $150,000.  It  is  believed  that  after  the  Southwest  Pass  is  opened 
to  navigation  the  work  of  maintaining  the  channel  through  bouth 
Pass  may  be  discontinued. 

The  sum  of  $908,962.49  was  expended  on  this  work  from  January 
29,  1901,  to  June  30,  1908. 

Comparative  statement  of  receipts  and  shipments  for  seven  years  for  the  port 

of  Xcw  Orleans,  La, 


Year  ending  December  31— 

Tons. 

Chnnge  in  toniui^ 
from  previous  year. 

Increaite. 

Decrcftse. 

1901 

4,213,869 
8,  :^i.  6>«6 
3,0lV2.n0t) 
2.853.920 
3,478,976 
4,023,156 
3,527,097 

1,440,224 

1902 

828,188 

1903 

823,180 

1904 

206,680 

1905 

625,050 
Ml.  180 

1906 

1907 

496,060 

Since  the  United  States  took  charge  of  the  maintenance  of  the  chan- 
nel, January  29,  1901,  there  has  been  a  general  increase  in  the  availa- 
ble navigable  depth  of  2  feet,  the  maximum  draft  that  could  be  car- 
ried on  June  30,  1907,  being  28  feet. 

The  usual  variation  of  level  of  water  surface  is  from  zero  at  the 
mouth  to  2^  feet  at  the  head  of  the  pass,  due  to  the  stage  of  the  river, 
and  from  1.1  feet  at  the  mouth  to  0.7  feet  at  the  head,  aue  to  tide. 
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No  detailed  data  or  statistics  are  at  hand  showing  the  effect  on 
freiriit  rates  of  the  increased  depth  of  channel.  The  number  of  deep- 
draft  steamers  has  increased,  and,  being  able  to  carry  full  cargoes,  the 
earning  and  business  of  the  port  of  New  Orleans  have  increased  and 
the  frei^t  rates  decreased.  The  magnitude  of  the  commerce  of  tiie 
port  of  New  Orleans  is  best  illustrated  by  the  tabulated  commercial 
^tistics  above.  These  figures  are  necessarily  incomplete,  as  it 
is  impracticable  to  secure  statements  covering  all  the  receipts  and 
shipments  for  any  given  period.  It  may  be  safely  assumed,  however, 
that  the  total  greatly  exceeds  that  shown  in  the  above  comparative 
statement 

APPROPBIATION  rOB  FISCAL  TEAB  1907. 

July  1, 1907,  balance  unexpeuded .    __    "$9,748.76 

June  dOp  19(M3,  amount  ezpeuded  during  fiscal  iTcar .._   ..        9,748.70 

APPB0PBIAT10N  FOB  FISCAL  YEAR  190S. 

Jaly  1,  1907,  amount  appropriated  by  emergency  river  and  harbor 
act  of  June  6,  1900 $100,000.00 

BIlBcellaneonfl  receipts  during  fiscal  ycur  deposited  to  credit  of 
tbe  appropriation 2, 202.69 

Amoant  received  from  refundment  of  overpayment  during  fiscal  year.  40. 63 


302,  333.  32 
Jane  80,  1908,  amount  expended  during  fiscal  year 88,144.14 


Jnly  1, 1908,  balance  unexpended 14, 189. 18 

July  1,  1908,  outstanding  liabilitiea 14,189.18 

APPBOPBIATION  FOB  MAINTENANCE  OF  SOUTH  PASS  CHANNKL,  MISSIBBIFPI  RIVKB. 

July  1,  1007,  balance  unoxiwndwl $50,121>.31 

Jane  80,  1908,  amount  expended  during  llsail  year   31, 327. 14 


July  1, 1008,  balance  unexi)endcd ..         15,802.17 

July  1,  1008,  outsUinding  liabilltlos 13,509.80 


July  1,  1906,  balance  available 2.292.37 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80, 1910,  In  addition  to  the  balance  unexpondcMl  July  1,  1908,  for 
malntaiance  of  improvement,  in  addition  to  regular  annual  ap- 
propriation of  $100,000 »  50, 000. 00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1807,  and  of  section  7  of  the  river  and  harb(»r  act  of  1899. 

MAIITTENANCE  OF  SOUTH    PASS   CHANNKL.    MISSISSIPPI   RIVEB,   1909. 

Amount  appropriated  by  snndry  civil  act  of  May  27,  190S $r»o,  000.00 

Joly  1,  1909,  balance  uvailabicv    .      ._        50,00f).00 

(See  Appendix  S  4.) 

•The  nnionnt  Htatc<I  as  nnexi)on<lo«l  In  tin*  aniin:il  n»iinit  for  fiscal  yoar  entlln« 
Jime  30.  1007,  was  $ti.748.7(S.  To  tliis  slimild  be  addi-il  tlio  sum  of  $14.9S  col- 
lected from  the  Sipnal  Corps  f(»i'  work  ilone  by  the  KiiKiiiecr  Corps  in  ti'stiiig 
cables  at  South  Pass,  which  was  expondeil  dnrint;  the  HmmI  year  ending; 
June  30,  1008. 

*In  connection  with  the  estimate  of  $50,000,  siihmitt(*d  ahnvo,  It  may  be 
stated  tbat  If  the  Southwest  Tass  is  opcne<J  to  navlpition  iliirin;!  tiu'  next  flscal 
year  and  the  work  of  maintaining  .Sduth  Tass  channel  susi'^ihIimI,  tin*  additional 
appropriation  may  not  be  nccdcHl.  However,  to  prov]<lc  for  all  iMjssitth*  r'ontin- 
gendea.  It  la  considered  host  to  have  ample  funds  available  for  South  Tass  until 
Southwest  Pass  la  ojK'n.  in  order  that  necessary  drodgini^  may  be  continued  and 
tbe  navigation  of  the  channel  uninii>edeU. 
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6.  Bayou  Lafourche.  Louisiana. — Bayou  Lafourche  is  an  outlet  of 
the  Mississippi  River,  lorming  a  junction  70  miles  above  New  Orleans. 
It  is  about  105  miles  long  and  flows  into  the  Gulf  of  Mexico.  In  its 
original  condition  it  was  obstructed  by  logs,  snags,  and  overhanging 
trees.  The  project  of  1879  provided  for  the  removal  of  such  obstruc- 
tions to  improve  low-water  navigation.  Work  under  this  project 
was  carried  on  until  1885,  with  appropriations  aggregating  $30,000. 

The  project  of  June  11,  1886,  provided  for  the  construction  of  a 
lock  to  connect  the  bayou  with  the  Mississippi  River  and  for  dredg- 
ing a  channel  75  feet  wide  and  5  feet  deep  at  mean  low  water  of  the 
(xulf,  at  an  estimated  cost  of  $450,000  and  $8,000  annually  thereafter 
for  maintenance.  Work  under  this  project  was  confined  to  dredging 
to  maintain  low-water  navigation,  the  appropriations  at  any  one  time 
being  insufficient  to  warrant  the  commencement  of  the  lock  and  the 
exigencies  of  commerce  not  permitting  a  suspension  of  the  dredging. 

The  project  of  1886  was  modified  on  September  23,  1896,  and  held 
in  abeyance  the  construction  of  the  lock,  restricting  operations  to 
dredging  to  maintain  low-water  navigation,  at  an  estimated  cost  of 
$25,000  per  annum. 

Dredging  operations  have  been  in  progress  since  1896,  but  the  im- 
provement is  not  permanent,  as  sand  bars  form  each  year  after  the 
subsidence  of  floods  in  the  Mississippi  River. 

The  amount  expended  on  this  work  up  to  June  30,  1908,  was 
$258,085.17. 

The  navigation  of  Bayou  Lafourche  is  at  present  obstructed  by  a 
dam  placed  across  the  head  of  the  bayou  at  its  junction  with  the 
Mississippi  River  by  levee  boards  of  the  State  of  Louisiana,  under 
authority  of  the  act  of  Congress  approved  June  13,  1902.  The  time 
for  the  removal  of  this  dam  was  extended  to  January  1,  1910,  by  the 
river  and  harbor  act  of  March  2,  1907. 

The  sum  of  $5.50  was  expended  during  fiscal  year  ending  June  30, 
1908. 

In  answer  to  complaint  from  the  navigation  interests,  an  investiga- 
tion was  made  during  July,  1907,  of  an  old  sunken  barge  in  the  navi- 
gable channel  near  Lockport,  La.  The  barge  was  found  to  be  an 
obstruction  to  navigation  and  had  been  abandoned.  During  this 
investigation  it  was  found  that  other  obstructions  had  been  placed 
in  the  channel  by  private  parties.    They  were  ordered  removed. 

The  maximum  draft  that  can  be  carried  on  June  30, 1908,  at  mean 
low  water  is  3^  feet  at  the  mouth,  the  usual  variation  of  the  water 
surface  being  between  one-half  and  1  foot.  The  bayou  is  navigable 
its  entire  length  by  flatboats  and  log  rafts,  but,  as  stated  above,  con- 
nection between  the  bayou  and  the  Mississippi  River  is  at  present 
obstructed  by  a  dam. 

The  commerce  of  this  bayou  is  carried  principally  by  two  small 
gasoline  boats  that  ply  between  New  Orleans  and  points  along  the 
bayou.  These  boats  reach  New  Orleans  by  the  way  of  Barataria 
Canal,  which  is  the  shortest  route.  The  carrying  capacity  of  these 
small  boats  is  ample  for  the  demands  of  the  present  and  prospective 
commerce,  and  the  distance  from  points  along  the  bayou  through 
Barataria  Canal  to  New  Orleans  being  much  shorter  than  through 
the  Lafourche  it  is  believed  that  navigation  or  commerce  would  not 
be  benefited  by  opening  and  improving  the  bayou  proper. 

The  effect  of  the  project  on  freight  rates  is  not  definitely  known. 
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Cfomparative  aiatement  of  receipts  and  shipments  for  ten  years. 


Year  ending  May  n,  1899. 
CUendarye 

UW.. 

1900.. 

1901.. 

1902. 

190S.. 

190*. 

1906. 

190(1. 

1907. 


Tons. 


Change  in  tounaRC  from 
previous  year. 


Increase.     Decrease. 


200,516 

157,258 

210,  :n  5 

137,357 

l:i2,745 

04,351 

6G,S39 

94,320 

59.0ir2 

46,413 


53,057 


27,4Sl 


62,882 
49,268 


72,958 

4.612 

88.394 

27.512 


42,228 
12,679 


Jaly  1, 1907,  balance  unexpended $1,920.33 

Jane  dOi  1908,  amount  expended  during  tisciil  year,  for  muiuteuuiice-  5. 50 


Jalj  1,  1908,  balance  available 1, 914. 83 

(See  Appendix  S  5.) 

6,  Bayou  Teche,  Louisiana. — Bayou  Teche  is  an  importiint  com- 
mercial stream  of  southern  Louisiana,  and  finds  its  outlet  into  the 
Gulf  of  Mexico  through  Atchafalaj'a  River.  Prior  to  improvement 
it  had  a  depth  of  8  feet  to  St  Martinville,  La.,  but  navigation  was 
rendered  dangerous  by  numerous  obstructions.  Above  St.  Martin- 
ville the  bayou  was  navigable  by  steamboats  during  high  water.  The 
project  of  1870  provided  for  removal  of  obstructions  from  the  head 
to  the  mouth  of  the  bayou.  Work  under  this  project  was  carried 
on  from  1870  to  1886,  the  stream  being  cleared  of  logs,  snags,  wrecks, 
overhanging  trees,  and  a  number  of  bars.  The  improvement  was  not 
permanent  and  other  obstructions  formed. 

The  project  of  1891  provided  for  the  removal  of  obstructions  be- 
tween St  Martinville,  La.,  and  the  mouth  of  the  baj'^ou,  a  distance  of 
about  80  miles.  Work  under  this  project  has  been  carried  on  since 
1891,  obtructions  being  removed  as  appropriations  wore  made. 

The  project  was  modified  by  the  river  and  harbor  act  approved 
March  2,  1907,  with  a  view  to  obtaining  a  6- foot  navigation  to 
Amaudville,  in  accordance  with  the  report  submitted  in  IIousi*  Docu- 
ment No.  627,  Fifty-ninth  Congress,  first  session,  at  an  est  i  inn  tod 
cost  of  $111,000,  by  dredging,  removal  of  snags,  etc,  an<l  construction 
of  a  lock.  The  expenditure  for  a  6-foot  navigation  to  Arnaudville 
is  contingent  upon  all  lands  necessary  for  lock  and  dam  purposes  and 
canal  feeders  being  deeded  to  the  United  States  free  of  cost  and  ui)oii 
the  United  States  being  secured  against  possible  claims  for  dainngos 
resulting  from  the  overflow  of  lands  by  reason  of  the  lock  aiul  dam 
improvement  or  from  the  drainage  of  Spanish  Lake. 

Proportion  of  project  coniplete<l:  To  June  30,  1008,  no  work  of 
construction  had  oegun.  All  allotments  for  maintenance  were  ex- 
pended in  dredging  and  removing  wrecks,  the  distance  dredgcnl  being 
10,985  feet,  resulting  in  obtaining  a  channel  of  from  5  to  0  feet  deep. 
The  maximum  draft,  that  can  be  carried  is  3  feet.  The  variations  of 
vrater  level  between  high  and  low  water  is  12  feet  (exceptional  floods 
not  included). 
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The  site  for  the  lock  near  St  Martinville  and  the  site  for  the  dam 
across  the  head  of  Bayou  Fusilier  have  been  located,  and  the  land 
required  near  the  proposed  lock  has  been  surveyed.  A  deed  of  all 
the  land  required  lor  lock  and  canal  feeders  has  been  tendered,  and 
an  abstract  of  title  was  forwarded  to  the  Department  April  27, 
1908,  for  an  opinion  by  the  Attorney-General  as  to  the  validity  of 
title. 

Work  was  in  progress  during  the  year  under  a  contract  for  dredg- 
ing through  the  bars  in  Bayou  Teche  below  New  Iberia,  La.,  and 
was  completed  February  21,  1908.  The  total  distance  dredged  was 
10.895  feet,  to  an  average  depth  of  6  feet  and  a  width  of  30  feet  at 
mean  low  tide. 

Six  wrecks  were  removed  from  the  navigable  channel  of  the  bayou. 
For  detailed  statement  regarding  the  progress  of  the  work  see  report 
for  Removing  Sunken  Vessels  or  Craft  Obstructing  or  Endangering 
Navigation,  page  431. 

An  allotment  of  $500  from  the  appropriation  for  emergencies  in 
river  and  harbor  works  was  made  January  10,  1908^  for  expenditure 
in  connection  with  the  removal  of  logs  from  the  navigable  channel  of 
Bayou  Teche,  Louisiana.  Two  informal  offers  for  doing  the  work 
were  received,  the  lower  being  accepted,  and  emergency  contract  pre- 
pared and  sent  for  signature,  but  the  bidder  failed  to  execute  ana  re- 
turn it.  This  work  is  not  of  a  very  urgent  character,  and  probably 
can  best  be  done  when  the  dam  construction  on  this  bayou  provided 
for  by  the  river  and  harbor  act  of  March  2,  1907,  is  begun. 

To  June  30,  1908,  $95,989.28  had  been  expended  upon  this  work, 
of  which  $10,695.75  was  for  maintenance  and  $4,293.53  for  expenses 
of  resurvey  of  the  bayou  and  $81,000  for  works  of  improvement. 

The  maximum  draft  that  could  be  carried  June  80,  1908,  was 
about  4  feet.  The  usual  variation  of  level  of  water  surface  is  not 
definitely  known. 

The  bayou  is  navigable  to  St  Martinville,  75  miles  from  its 
mouth.  The  effect  of  the  project  on  freight  rates  is  not  positively 
known. 

It  is  proposed  to  apply  the  appropriation  recommended  to  dredg- 
ing shoals  and  removmg  obstructions  in  the  channel  as  far  up  as  the 
proposed  site  of  the  locks,  3^  miles  below  St.  Martinville,  I^ 

Comparative  statement  of  receipts  and  shipments  for  ten  yeart. 


Tom. 

Change  In  tomuigt 

Increase. 

Deereaae. 

Yenrencnne  Mav  31.  1899 

286,091 

272,976 
212.109 
S&%688 
404.454 
450,542 
862,706 
701,243 
706,091 
680,216 

47,808 

Calendar  year— 

1899 

18.116 
80.866 

1900 

'***i28*474* 
72.871 
42.088 

*'*'888,'6S7' 
4,848 

1901  

1902 

1903          

1901                      

87,888 

19i^6        

1906             

1907 

128^811 
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July  1,  1907,  balance  unexpended $133,127.08 

Amount  allotted  from  emergency  appropriation  act  of  March  2, 1007.  500. 00 


133,627.08 
Jane  80, 1908,  amount  expended  during  fiscal  year,  for  maintenance 
of  improvement 3,116.36 

July  1. 1908,  balance  unexi>omled 130, 510. 72 


Amomit  tbat  can  be  profitably  expended  in  finr^l  year  ending  June 
30,  1910,  for  maintenance  of  improvement,  in  addition  to  the 
balance^unexi)ended  July  1,  IOCS 20,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  S  6.) 

7.  Removing  sunken  vessels  or  craft  ohstructing  or  endangering 
navigation. — ^Allotments  aggregating  $788.80  were  made  during  the 
fiscal  j'ear  and  applied  to  payment  of  expenses  incident  to  printing 
specifications  and  advertising  for  proposals  for  removing  sunien  logs 
and  for  payment  of  expenses  of  removing  wrecks  from  the  navigable 
channel  of  Bayou  Tecne,  Louisiana.  The  proposed  work  was  duly 
advertised  and  a  contract  was  made  for  the  removal  of  six  wrecks 
obstructing  the  channel  of  the  stream.  The  work  was  commenced 
February  24  and  completed  March  5,  1908,  all  of  the  wrecks  having 
be«n  removed  except  the  old  hull  of  boat  near  Franklin,  La.,  which 
could  not  be  located  by  the  contractor.  The  total  amount  earned  by 
the  contractor  was  $650.  The  remainder  of  the  amount  allotted  was 
expended  for  payment  of  expenses  of  advertising,  printing  specifica- 
tions, and  expenses  of  inspector  engaged  in  connection  with  the  i^e- 
moval  of  the  wrecks. 

(See  Appendix  S  7.) 

EXAMINATION     MADE    IN     COMPLIANCE    WITH     RIVER    AND    HARBOR    ACT 
APPROVED  MARCH  2,  1907. 

Report  dated  July  13,  1907,  on  preliminary  examination  of  Bayou 
Coufiableauj  Louisfana^  with  a  view  to  ohtainiruj  12  feet  of  water^ 
was  submitted  by  the  district  officer  and  was  reviewed  by  the  Board 
of  Engineers  for  Rivers  and  Harbors^  pursuant  to  law.  The  report 
was  transmitted  to  Congress  and  prmted  in  House  Document  No. 
478,  Sixtieth  Congress,  first  session.  The  locality  is  not  considered 
worthy  of  improvement  by  the  General  Government  to  the  extent 
indicated. 

^  The  local  officer  was  also  charged  with  the  duty  of  making  a  pre- 
liminary examination  and  survey  of  Bayou  Tenrbonne^  Lovis-iana^ 
provided  for  in  the  river  and  harbor  act  of  March  2, 1907,  and  reports 
thereon  will  be  duly  submitted. 

IMPBOVBMENT   OP    RIVERS   AND    HARBORS    IN   TIIi:    SECOND   NEW 
ORLEANS.  LOUISIANA,  DLSTJtlCT. 

This  district  was  in  the  charge  of  Maj.  James  F.  McTiuloe,  Corps 
of  Engineers,  to  August  31,  1007,  in  the  temporary  charge  of  Col. 
E.  H.  Kuffner,  Corps  of  Engineers,  from  August  31,  to  October  31, 
1907,  and  in  the  charge  of  Major  Mclndoe  since  Octolwr  31,  11)07, 
haying  under  his  immediate  orders  First  Lieut.  Wildurr  Willing. 
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Corps  of  Engineers,  since  February  5, 1908.  Division  engineer,  Col. 
E.  H.  Ruffner,  Corps  of  Engineers. 

1.  Homochitto  River,  Mississippi. — About  8  miles  above  Fort 
Adams,  Miss.,  the  Homochitto  enters  the  Mississippi  River.  For 
the  first  3  miles  from  that  point  it  is  designated  as  the  "  Narrows,'' 
and  for  a  distance  of  12  miles  farther  as  "Old  River."  A  pre- 
liminary examination,  made  in  1896,  showed  that  the  Narrows  had  a 
depth  of  5  feet  at  low  water  and  a  width  of  150  feet,  except  for  a 
distance  of  about  1  mile,  where  the  stream  is  very  narrow  and  shoal. 
This  narrow  and  shoal  portion  was  obstructed  by  snags  and  logs. 
Old  Eiver  was  about  1,000  feet  wide  and  about  2  feet  in  depth  over 
the  shoalest  places  at  low  water.  It  was  clear  of  obstructions. 
Above  Old  River  the  Homochitto  River  had  a  navigable  depth  of 
about  8  feet  and  a  width  of  about  150  feet  for  a  distance  of  about  45 
miles,  but  it  was  thickly  obstructed  by  snags,  logs,  and  overhanging 
trees. 

The  act  of  March  3,  1899,  appropriated  $16,000  for  the  removal 
of  obstructions  between  the  mouth  of  the  river  and  the  Yazoo  and 
Mississippi  Valley  Railway  bridge,  a  distance  of  about  60  miles,  and 
a  project  for  the  work  was  approved  April  18,  1899. 

Work  under  this  project  was  commenced  November  27,  1899,  and 
continued  until  August  13,  1900,  resulting  in  the  improvement  of 
the  channel  for  a  distance  of  about  18  miles  and  a  width  varying 
from  60  to  200  feet.  Subsequent  operations  have  been  for  main- 
tenance. 

The  amount  expended  to  June  30,  1908,  is  $17,686.90,  of  which 
$2,205.23  was  applied  to  the  maintenance  of  the  improvement.  The 
expenditures  during  the  past  fiscal  year  were  for  preparation  of  plans 
of  boat,  printing,  and  advertising. 

The  Ilomochitto  River  is  navigable  in  fact  during  periods  of  high 
water  in  the  Mississippi  River  for  a  distance  of  about  18  miles,  above 
which  point  it  would  be  navigable  for  a  farther  distance  of  about  42 
miles  except  that  it  is  thickly  obstructed  with  snags,  logs,  and  over- 
haiii^ing  trees.  The  maximum  draft  that  could  be  carried,  June  30, 
1908,  over  the  bar  at  lower  end  of  Old  River,  the  shoalest  part  of 
the  locality  under  improvement,  was  about  2^  feet  at  mean  low  water. 
The  5  miles  of  channel  above  Old  River,  which  was  cleared  of  ob- 
structions in  1903,  has  again  become  badly  obstructed  by  snags. 

The  usual  variation  in  level  of  the  water  surface  between  high  and 
low  water  is  about  30  feet,  the  high-water  period  usually  lasting  about 
three  and  one-half  months.  No  point  on  the  river  where  the  channel 
has  been  improved  is  reached  by  a  railroad,  and  the  project  has  there- 
fore no  effect  on  freight  rates. 

No  detailed  commercial  statistics  for  the  calendar  year  1907  were 
available.  Circular  letters  and  blank  forms  for  furnishing  statistics 
A\  ere  sent  out,  but  no  replies  were  received.  The  commerce  consists 
mainly  in  the  rafting  or  timber. 

On  page  393,  Annual  Report  of  the  Chief  of  Engineers  for  1906, 
reference  is  made  to  previous  reports  on  examinations  and  surveys. 

Reference  is  invited  to  report  on  preliminary  examination  made  in 
accordance  with  river  and  harbor  act  of  March  2,  1907,  printed  in 
House  Document  No.  692,  Sixtieth  Congress,  first  session.  For  the 
reasons  given  therein,  this  river  is  considered  not  worthy  of  further 
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improvement  by  the  United  States  at  the  present  time,  and  in  com- 
pliance with  section  7,  river  and  harbor  act  of  March  3,  1899,  dis- 
continuance of  appropriations  is  recommended. 

July  1,  1907,  balance  nnexpended $6,332.19 

June  SO,  19(^  amount  expended  during  tiscal  year  for  malntonnnce 
of  Improvement 19. 09 

July  1, 1908,  balance  unexpended 6, 313. 10 

(See  Appendix  T  1.) 

S.  Bog%ie  Chitto^  Chefuncte  River^  Bogue  Falia^  TieJcfaw  River  and 
tributaries,  Amite  River,  and  Bayou  Mnnchac^  Louisiana. — (a) 
Bogue  Chitto. — Originally  navigation  on  this  stream  was  impeded  by 
snags,  logs,  and  ovemanging  trees  throughout  its  entire  length,  except 
during  very  high  stages  of  water.  The  minimum  width  of  channel 
was  80  feet  and  the  least  depth  of  water  3  feet. 

The  present  project,  adopted  in  1890,  provided  for  securing  and 
maintaining  a  channel  3  feet  deep  from  the  mouth  of  the  river  to 
Alford's  bridge,  near  Summit,  Miss.,  a  distance  of  about  100  miles, 
by  closing  the  west  mouth  and  several  small  run-out  bayous,  and 
by  the  removal  of  obstructions  and  overhanging  trees,  at  an  estimated 
cost  of  $55,000. 

Owing  to  the  inadequacy  of  appropriations  it  has  been  possible  to 
carry  out  the  above  project  only  as  far  as  Cross  Kiver,  about  80  miles, 
which  distance  had  to  be  cleared  periodicallv  to  maintain  the  improve- 
ment. On  June  30, 1900,  the  condition  of  tliie  river  permitted  or  navi- 
gation bein^g  had  by  light-draft  boats  from  the  mouth  of  the  river 
to  Cross  River.     Subsequent  operations  have  been  for  maintenance. 

The  amount  expended  to  June  30,  1008,  is  $27,842.54,  of  which 
amount  it  is  estimated  $12,929.94  was  applied  to  maintenance. 

Bogue  Chitto  is  navigable  in  fact  for  a  distance  of  about  84  miles 
from  its  mouth.  The  <mly  advantage  derived  from  the  expenditures 
for  improvement  of  the  stream  was  the  facilitating  of  the  rafting  of 
logs  and  timber.  The  maximum  draft  that  could  be  carried  on  Jime 
30, 1906.  was  about  2J  feet.  The  usual  variation  in  level  of  the  water 
surface  between  high  and  low  water  is  about  11  feet.  The  secretary 
of  the  railroad  commission  of  Tjouisiana  informs  me  that  points  (m 
this  stream  have  no  reduction  in  freight  rates  on  account  of  water 
competition. 

Tlie  commerce  consists  mainly  of  the  rafting  of  logs  and  timber  for 
the  surrounding  sawmills.    No  boats  ply  regularly  on  this  stream. 

Bogue  Chitto  is  not  considered  worthy  of  further  improvement,  the 
results  accomplished  by  previous  exi)enditures  being  sufficient  for  tlie 
needs  of  the  commerce  on  the  stream,  and  in  compliance  with  section 
7^  river  and  harbor  act  of  March  3, 1899,  discontinuance  of  appropria- 
tions is  recommended.    There  were  no  operations  during  the  year. 

On  page  394,  Annual  Report  of  the  Chief  of  Fingineers  for  il)00,  ref- 
erence is  made  to  reports  on  examinations  and  surveys  of  this  stream. 
Amount  (estimated)  roqiilred  for  complctlnn  of  oxistliiK  pinjoct  ___  $:i(),  ndo.  0() 

(6)  Chefuncte  River  and  Bogue  Folia. — Prioi'  to  inii)rovenient  of 
Chefuncte  River,  a  bar,  with  a  depth  of  only  4i  feet  of  water,  ob- 
structed the  entrance  to  the  niouth  of  the  river.  From  this  point  to 
its  junction  with  the  Bogue  Falia,  a  distance  of  10  miles,  the  river  was 
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from  800  to  800  feet  in  width,  with  a  channel  of  15  feet  in  d^th,  navi- 
gable for  steaniers  and  sailing  vessels^  but  obstructed  by  snags  and 
overhanging  trees.    Above  this  point  the  stream  is  not  aavigable. 

Bogue  Falia  was  navigable  for  small  steamers  from  point  of  junc- 
tion with  the  Chefuncte  to  Grants  Landing,  4  miles  above;  for  sail- 
ing vessels  drawing  6  feet  or  less,  to  Covington,  2  miles  farther; 
obstructed  by  snags  and  overhanging  trees,  jlot  navigable  beyond 
Covington. 

The  original  project  of  1880  provided  for  dredffing  through  the 
bar  at  the  mouth  of  the  Chefuncte  River,  and  for  the  removal  of  all 
obstructions  between  its  mouth  and  Covington  on  the  Bogue  Falia,  at 
an  estimated  cost  of  $5,460.  It  was  modifed  in  1884  to  permit  of  the 
construction  of  a  breakwater  to  protect  the  channel  dredged  across  the 
bar  at  the  mouth  of  the  Chefuncte  River.    Estimated  cost,  $1,500. 

For  an  account  of  the  improvements  under  original  project  and 
modification,  see  Annual  Report  of  the  Chief  of  En^neers  for  1896, 
page  1485.    Subsequent  operations  have  been  for  maintenance. 

It  is  proposed  to  apply  the  available  funds  toward  the  construction 
of  a  combined  dredge  and  snag  boat  and  to  the  operation  of  said  boat 
for  the  removal  of  bars  and  such  snags,  logs,  and  overhanging  trees 
as  interfere  with  navigation  between  Covington  and  the  mouth  of 
the  river. 

The  amount  expended  to  June  30,  1908,  is  $12,541.97,  of  which 
$6,041.97  was  applied  to  maintenance.  The  expenditures  during  the 
past  fiscal  year  were  for  commercial  statistics,  preparation  of  plans, 
and  inspection  of  construction  of  boat,  printing,  and  advertising. 

On  June  30,  1908,  the  maximum  draft  that  could  be  carried  over 
the  bar  at  the  mouth  of  the  Chefuncte  River  was  7  feet,  the  expendi- 
tures for  improvement  having  resulted  in  an  increase  of  2J  feet  in 
deptli  and  60  feet  in  width.  The  head  of  navigation  is  Covington  on 
the  Bogue  Falia,  about  16  miles  by  river  from  Lake  Pontchartrain. 
The  upper  part  of  the  stream  is  so  crooked  that  boats  200  feet  long 
can  run  only  12i  miles  up  the  river  and  boats  110  feet  long  only  15 
miles.  The  variation  in  level  of  water  surface  between  high  and  low 
tide  is  usually  about  1  foot,  although  winds  may  make  a  variation  of 
as  much  as  3  feet. 

The  only  information  obtained  as  to  the  effect  of  the  project  on 
,  freight  rates  is  a  statement  from  the  secretary  of  the  State  railroad 
commission  that  Covington  has  reduced  rates  on  account  of  the  navi- 
gation on  that  river. 

Comparative  statanent  of  receipts  and  shipments  for  ten  years. 
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On  page  895,  Annual  Repoit  of  Chief  of  Engineers  for  1906,  refer- 
ence is  made  to  previous  reports  on  examinations  and  surveys  of  these 
streams. 

July  1,  1907,  balance  onexixinded f*^.  441.  25 

June  dO»  1908,  amount  expended  during  fisnil  year  for  nminteiiance 
of  Improvement 177.  23 

July  1,  1908,  balance  unex|)ended S.  i.'«;4.02 

July  1,  190B,  amount  covered  by  uncompleted  contracts 5,  (kh».  00 

(c)  Tickfaw  River  and  tributaries^  LouiHiana. — Those  streams — the 
Tickfaw,  Blood,  Natalbany,  and  Ponchatoula  rivers — had  a  0-f(K)t 
channel,  navigable  for  steamers  and  schooners  for  an  aggregate  dis- 
tance of  88  mues,  but  obstructed  by  snags,  logs,  and  overhanging  trees. 

The  original  project,  adopted  in  1881,  provided  for  the  removal  of 
obstructions  as  far  as  appropriations  would  permit;  estimated  cost, 
$10,230.  The  existing  project  is  for  maintenance  of  imi)rovement, 
and  under  these  two  projects  the  work  has  been  carried  on  since  1881. 

All  obstructing  deadheads  were  removed  from  the  channel  from  the 
mouth  of  the  Tickfaw  River  to  Springfield  on  the  Xatalbuny,  and  a 
channel  was  dredged  across  a  point,  which  had  been  a  serious  obstruc- 
tion to  navigation,  just  above  Springfield. 

It  is  proposed  to  apply  available  funds  toward  the  construction  of  a 
combined  dredge  and  snag  boat  and  to  the  oi)eration  of  this  boat  for 
the  removal  or  bars  and  such  snags,  logs,  and  overhanging  trees  as 
interfere  with  navigation. 

Tlie  amount  exjxmded  to  June  30,  1008,  is  $14,157.46,  of  which  it  is 
estimated  $6,157.40  was  applied  to  maintenance.  The  expenditures 
during  the  past  fiscal  year  were  for  collection  of  commercial  statistics, 
preparation  of  plans  and  inspection  of  construction  of  boat,  printing, 
and  advertising. 

On  June  30,  1008,  the  maximum  draft  (hat  could  be  carried  over 
the  bar  at  the  mouth  of  the  Tickfaw  Itiver  at  mean  low  water  was  6 
feet.  There  is  at  all  times  water  enough  in  the  river  to  accommodate 
a  draft  of  10  feet.  The  usual  tidal  variation  of  level  of  water  surface 
is  about  6  inches,  but  winds  etFect  a  variation  of  from  1  to  2  feet. 

Tickfaw  Kiver  is  navigable  in  fact  to  Kemps  Landing,  about  18 
miles  from  its  mouth  in  Lake  Maurenas;  Blood  River,  to  S.  I'uckers 
Landing,  about  4  miles;  Natalbany  Kiver,  to  the  j)arish  bridge  just 
above  Springfield,  La.,  about  12  miles:  Ponchatouhi  River,  to  Wades- 
boro,  Lia.,  about  5  miles.  The  expenditures  for  imj)rovement  have 
been  confined  to  the  removal  of  snags,  logs,  and  other  obstructions. 

No  point  on  any  of  these  streams  is  reaclied  by  a  railroad,  and  there 
is  no  competition  in  freight  rates. 
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Comparative  statement  of  receipts  and  shipments  for  ten  years. 
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On  page  397,  Annual  Eeport  of  Chief  of  Engineers  for  1906,  refer- 
ence is  made  to  previous  reports  on  examinations  and  surveys  of  these 

streams. 

July  1,  1907,  balance  unexpended $6, 166. 61 

June  30, 1908,  amount  expended  during  fiscal  year  for  maintenance  of 
improvement 166. 51 

July  1,  1908,  balance  unexpended 6, 000. 00 

July  1, 1908,  amount  covered  by  uncompleted  contracts 6, 000. 00 

(d)  Amite  River  and  Bayou  Manchac^  Louisiana^ — Prior  to  im- 
provement the  Amite  River  was  navigable  for  small  steamers  for  a 
distance  of  45  miles  from  its  mouth  and  Bayou  Manchac  for  a  dis- 
tance of  10  miles,  but  both  streams  were  obstructed  by  snags,  logs, 
and  overhanging  trees. 

The  original  project,  as  adopted  in  1880  and  modified  in  1883  and 
1888,  provided  for  the  removal  of  obstructions  in  Bayou  Manchac 
from  Hope  Villa  to  the  Amite  River,  and  in  the  latter  stream  to 
Lake  Maurepas  (its  mouth),  at  an  estimated  cost  of  $31,760. 

Amite  River  was  improved  for  a  distance  of  42  miles  from  its 
mouth  and  Bayou  Manchac  for  a  distance  of  10  miles  from  its  junc- 
tion with  the  former  stream.  A  turning  basin  was  made  at  the  upper 
limit  of  improvement  in  Bayou  Manchac. 

The  work  of  maintenance  has  been  carried  out  under  the  project  of 
1892  and  subsequent  projects. 

The  improvement  is  not  considered  permanent,  as  snags  and  logs 
will  continue  to  accumulate  and  bars  will  continue  to  form  at  the 
mouths  of  the  streams,  thus  obstructing  navigation. 

It  is  proposed  to  apply  the  available  lunds  toward  the  construction 
of  a  combined  dredi^e  and  snag  boat  and  to  the  operation  of  the  boat 
for  the  removal  of  bars  and  such  snags,  logs,  and  overhanging  trees 
as  interfere  with  navigation. 

The  amount  expended  to  June  30, 1908,  is  $42,282.68,  of  which  it  is 
estimated  $17,381.96  was  applied  to  maintenance.  The  expenditures 
during  the  past  fiscal  year  were  for  collection  of  commercial  statistics, 
preparation  of  plans  and  inspection  of  construction  of  boat,  printing, 
and  advertising. 

On  June  30,  1908,  the  maximum  draft  that  could  be  carried  at 
mean  low  water  over  the  bar  in  Lake  Maurepas  at  the  mouth  of  the 
river  was  6  feet.    The  usual  tidal  variation  at  mouth  of  river  is  6 


BIVEB  AND  HARBOR  IMPROVEMENTS. 


437 


inches;  the  level  of  water  surface  in  Bayou  Manchac  varies  as  iiuich 
as  6  feet.  Amite  River  is  navigable  in  fact  to  the  mouth  of  Bayou 
Manchac,  a  distance  of  42  miles,  and  Bayou  Manchac  is  navigable  to 
Hope  Villa,  a  distance  of  10  miles. 

The  only  information  obtained  as  to  the  effect  of  the  project  on 
freight  rates  is  a  statement  from  the  secretary  of  the  State  railroad 
commission  that  Hope  Villa,  on  Bayou  Manchac,  has  been  granted  a 
special  tariff,  with  rates  lower  than  normal  ones. 

Comparative  atatement  of  receipts  cmd  shipments  for  ten  years. 
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On  page  398,  Annual  Report  of  Chief  of  Ilngineers  for  1906,  refer- 
ence 18  made  to  previous  reports  on  examinations  and  surveys  of 
these  streams. 

July  1,  1907,  balance  unexpendwl $20,377.02 

Jane  90,  1008,  amount  expended  during  fiscal  year  for  nmlntennnce 
of  improvement 1G5. 60 

July  1,  1908,  balance  unexi^nded 20,211.33 

July  1,  1908,  amount  covered  by  uncompleted  contracts 7, 40().  00 

CONSOLIDATED. 

July  1,  1907,  balance  unexiwnded $34,984.78 

June  80,  1908,  amount  expended  during  fiscal  year  fur  maintenanco 
of  Improvement 500. 43 

July  1,  1908,  balance  unexpended 34,475.35 

July  1,  1908,  amount  covered  by  uncompleted  contracts 17.  4<m).  00 

Amount  (estimated)  required  for  completion  of  existing  pr(»Jc<.'t ''SO,  0<^)0. 00 

(See  Appendix  T  2.) 

S.  Bayou  Plaquemine^  Grand  Iiinc)\  and  PU/eon  hnj/oufi.  Louisi- 
ana,— [This  work  was  in  the  charge  of  (!oI.  E.  II.  KiiHncr,  Corps  of 
Engineers,  to  February  29,  11)08.]  Prior  to  18()7  tlip  hu^ri'-l  stenm- 
boats  could  pass  through  Hayou  Plaquoniino  into  (Irand  Lake  and 
other  connecting  water  routes,  but  at  that  time  the  police  jury  of 
Iberville  Parish  closed  the  bayou  by  moans  of  a  <lam,  shutting  out 
the  waters  of  the  Mississii)pi.  Grand  Kiver  and  Pigeon  l)ayous  were 
obstructed  by  snags,  logs,  overhanging  trees,  and  sand  l)nrs. 

•Applies  to  Uogue  C'liitio  only. 
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The  present  project  is  based  upon  legislation  by  Congress,  accord- 
ing to  project  and  estimate  submitted  February  11,  1887,  and  pro- 
vides for  dredging  a  channel  in  Bayou  Plaquemine  60  feet  wide  and 
6  feet  deep  from  deep  water  up  to  the  Plaquemine  dike,  construct- 
ing a  lock  to  connect  the  bayou  with  the  Mississippi  River,  securing 
the  mouth  of  the  bayou  from  further  caving,  and  removing  obstruc- 
tions from  Grand  Kiver  and  Pigeon  bayous;  total  estimated  cost, 
$1,708,250,  subsequently  increased  to  $1,740,000. 

The  project  of  1887  was  modified  on  April  10,  1899,  to  allow  for 
di*edging  Bayou  Plaquemine  to  a  depth  of  10  feet  and  a  width  of 
125  feet. 

Tlic  protection  of  the  bank  of  the  Mississippi  River  at  the  mouth 
of  the  bayou  was  added  to  the  improvement  in  1888,  and  in  act  of 
July  13,  1892,  the  improvement  of  Grand  River  and  Pigeon  bayous 
was  also  incorporated  therein. 

The  act  of  June  8,  J.896,  authorized  continuing  contracts  to  be 
entered  into  to  complete  the  project  of  improvement  not  to  exceed 
$1,173,250,  exclusive  of  the  amounts  therein  and  previously  appro- 
priated. Of  this  amount  $1,160,000  was  subseijuently  appropriated. 
Bv  act  of  March  3,  1905,  $35,000  was  appropriated  ior  maintenance 
of  improvement,  and  contracts  not  to  exceed  $100,000,  exclusive  of 
the  amounts  theretofore  appropriated,  were  authorized  for  complet- 
ing improvement.  The  latter  amount  was  appropriated  by  sundry 
civil  act  of  June  30,  1906. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $100,000 
"  for  construction  of  a  dredge  and  maintenance." 

Contract  for  the  rectification  of  Bayou  Plaquemine  under  the  modi- 
fied project  of  April  10,  1899,  was  entered  into  July  15,  1899.  To 
June  30,  1906,  506,630  cubic  yards  of  material  had  been  removed  in 
accordance  with  the  terms  of  the  contract.  In  addition,  16,500  cubic 
yards  was  removed  under  supplemental  contract  from  a  portion  of 
the  channel  which  had  shoaled.  A  partial  channel  was  drexlged 
through  portions  of  the  bayou  up  to  the  dike  at  the  bayou  approach 
to  the  lock,  and  work  was  suspended  on  June  27,  1905,  until  the  lock 
shall  have  been  opened  to  navigation,  when  work  will  be  resumed  and 
the  material  deposited  in  the  Mississippi  River. 

An  allotment  of  $75,000  was  made  irom  the  appropriation  of  1888 
for  securing  the  bank  of  the  Mississippi  River  at  the  head  of  the 
bayou.  Five  submerged  spur  dikes,  placed  at  intervals  of  about  900 
feet,  with  intervals  protected  by  revetment,  were  completed  in  1894. 
These  dikes  and  revetments  form  a  continuous  protection  1,400  feet 
long  below  the  site  of  the  lock  and  1,200  feet  above,  with  an  interval 
of  500  feet  opposite  the  lock  site  left  for  excavating  the  necessary 
channel  to  the  lock.  On  November  30,  1901,  and  January  29,  1902, 
two  mattresses,  400  by  600  feet  and  400  by  450  feet,  respectively,  were 
sunk  in  the  river  and  heavily  loaded  with  stone  for  protection  of  the 
banks  near  the  proposed  approach  to  the  lock. 

In  1891  a  pro]ect  for  the  construction  of  a  lock  was  submitted,  but 
the  funds  available  were  insufficient  to  warrant  its  commencement  at 
that  time.  The  Board  of  Engineer  officers  appointed  to  prepare  plans 
and  specifications  estimated  the  cost  of  the  lock  at  $700,000.  Revised 
})l;nis  and  specifications  for  the  construction  of  the  lock  and  ap- 
proaches were  approved  October  27,  1897,  and  December  2,  1897,  re- 
.s/>(»('tively,  and  a  continuing  contract  for  the  work  was  entered  into 
3Iav  2S,  1898.     Tlie  work  was  comm^we^d  m  August,  1898.    Under 
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this  coiitract  the  floor  and  walls  of  the  lock  were  completed,  and 
miter  sills,  inlet  pipes,  and  snubbing  hooks  placed.  By  airection  of 
the  Chief  of  Engineers  the  contract  was  annulled  upon  payment  of 
the  retained  percentages  and  other  items,  aggregating  $24,236.41. 
Revised  plans  for  construction  of  lock  gates  and  of  the  approaches  to 
the  lock,  including  excavation  and  fill,  were  approved  on  June  11, 
1903. 

For  the  approach  to  the  lock  1.25  acres  of  land  on  the  north  side 
Mid  0.31  acre  on  the  south  side  were  purchased  August  24,  1000,  for 
$7,500. 

A  protection  levee  was  builtj  imder  contract,  from  the  northeast 
corner  of  the  lock  to  connect  with  the  main  levee  system  in  front  of 
the  lock.    The  work  was  completed  August  8,  1902.' 

The  contract  for  the  lock  gates  was  completed  May  5,  1906,  the 
gates  being  accepted  on  that  date. 

The  contract  with  the  Otis  Elevator  Company,  dated  November  18, 
1899,  for  furnishing  and  erecting  operating  machinery  and  power 
house  was  completed  August  31,  1906.  The  total  cost  of  the  work 
under  this  contract  was  $114,000. 

A  contract  was  entered  into  February  13,  1905,  for  constructing 
protection  levee  and  making  a  portion  of  the  fill  behind  the  lock  walls. 
The  work  was  commenced  m  March,  1905,  and  was  completed  Janu- 
ary 28, 1907.  The  total  quantity  of  material  placed  under  this  contract 
was  39,940  cubic  yards,  costing  $23,564.60. 

A  contract  was  entered  into  June  6,  1905,  for  construction  of  the 
approach  at  the  bayou  end  and  part  of  the  approach  at  the  river  end 
of  the  lock.  Work  under  this  contract  was  commenced  on  ( )ctol>er  10, 
1905,  and  was  completed  in  February,  1908.  Under  this  contract 
there  was  excavated  and  placed  behind  the  lock  walls  65,729  cubic 
yards  of  material;  2,131  35-foot  piles  and  1,690  50-foot  j)iles  were 
driven:  9,855  cubic  yards  of  concrete  was  j)lac*ed  in  approach  walls; 
11  snubbing  posts  were  placed ;  the  total  contract  cost  was  $120,485.35. 
The  amount  expended  under  this  contract  during  the  fiscal  year  was 
$34,158.76. 

A  contract  was  entered  into  August  7, 1906,  for  excavation  and  con- 
stmction  of  river  approach  and  back  fill  of  lock.  Work  under  this 
contract  was  commenced  in  September,  1906,  and  at  the  end  of  the 
fisoal  year  a  total  of  14,600  cubic  yards  of  earth  had  been  moved 
ircftti  flie  old  levee  and  placed  in  the  protection  levee  at  river  end; 
88,688  cubic  yards  of  earth  had  been  excavated  and  placed  behind  the 
lock  walls;  1,311  50-foot  piles  had  Ixsen  furnished  and  1,100  driven; 
2,648  cubic  yards  of  concrete  had  been  placed  in  aj)j)r()ach  walls.  The 
total  amount  earned  by  the  contractor  was  $58,954.40,  of  which 
$89J226.69  was  exi>ended  during  the  fiscal  year  1908. 

For  maintaining  the  dredged  channel  throuirh  Bayou  Planuonnnfv 
and  Grand  River  and  for  removing  sediment  troin  the  lock  ohainbor 
the  construction  of  a  dredge  was  authorized  by  river  and  harbor  act 
of  March  2,  1907.  In  the  estimate  for  this  work  it  was  i)ropos(»d  to 
expend  $60,000  for  the  dredge  and  to  operate  same  for  two  years  at 
$15,000  per  year;  contingencies,  $10,000. 

A  board  appointed  in  May,  1907.  to  examine  and  report  concerning 
this  improvement  recommended  that  the  back  filling  l)ehin<I  lock  and 
wing  walls  should  be  completed  as  soon  as  possible:  that  while  it  was 
being  plaoed  the  lock  walls  should  be  tied  togelUer  ^\U\  ^1^  t^^^s* 
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and  turnbuckles,  and  that  as  soon  as  the  back  filling  was  completed 
the  lower  lock  gate  should  be  calked  and  the  lock  filled  with  water 
and  left  so  for  at  least  a  month,  after  which  the  lock  should  be  emptied 
and  the  gates  readjusted. 

No  proposals  were  received  when  bids  for  back  filling  were  first 
opened,  September  16,  1907.  Placing  of  tie  rods  was  completed  in 
October. 

The  Board  was  reconvened  and  renewed  its  recommendations  that 
the  back  filling  be  completed  as  soon  as  possible,  and  r|dcommended 
that  additional  tie  rods  be  placed  in  the  vicinity  of  the  quoins  and 
gate  recesses,  also  that  a  further  appropriation  of  $60,000  be  secured, 
if  possible,  for  the  completion  of  the  lock  and  appurtenances. 

On  March  8,  1908,  a  supplemental  contract  was  made  with  W.  O. 
Burton  &  Co.  for  the  back  filling,  which  was  commenced  March  17 
and  completed  April  28.  A  total  of  24,203  cubic  yards  was  placed, 
at  a  cost  of  $22,992.85. 

On  February  24, 1908,  a  contract  was  made  with  A.  Baldwin  &  Co. 
for  the  extra  tie-rods  and  turnbuckles,  delivery  to  be  completed  March 
17.  The  turnbuckles  were  not  delivered  until  April  25,  when  the 
back  filling  was  practically  completed,  and  therefore  the  extra  rods 
were  not  placed. 

The  calking  of  the  lower  gate  was  completed  May  11,  and  pumping 
water  into  the  lock  commenced  next  day.  It  soon  became  apparent 
that  the  leakage  under,  around,  and  through  the  gate  was  so  excessive 
that  the  dredge  could  not  alone  fill  the  lock,  and  two  18-inch  siphons 
were  installed.  Later  a  cut  was  made  in  the  levee  and  two  15-inch 
and  one  18-inch  pipe  placed  therein  in  order  to  allow  direct  flow 
of  water  from  the  Mississippi  River  into  the  forebay  of  the  lock. 
On  June  9  the  depth  of  water  in  the  lock  was  43  feet,  and  this  depth 
was  maintained  during  the  month  for  the  water  test  recommended 
by  the  Board  of  Engineer  officers. 

There  has  been  no  appreciable  spreading  of  the  walls  since  May  12, 
1908;  there  was  a  uniform  subsidence  of  the  walls  of  0.0528  foot 
between  May  16  and  June  15,  but  no  change  since  the  last  date. 

The  sum  of  $1,634,224.17  had  been  expended  on  this  improvement 
to  June  30,  1908,  including  $1,000  withdrawn  by  the  Chief  of  Engi- 
neers June  20,  1901,  for  office  expenses,  and  $38.70,  Treasury  settle- 
ment, April  13,  1908,  to  Illinois  Central  Railroad,  and  also  including 
$32,818.15  expended  in  back  filling  and  testing  the  lock  in  accordance 
with  the  recommendations  of  the  Board  of  Engineers.  Of  the  total 
amount,  it  is  estimated  $17,371.66  was  applied  to  the  maintenance  of 
the  improvement. 
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Reports  on  examinations  or  survejrs  of  Bayou  Pla^uemine  may  be 
found  in  the  Annual  Reports  of  the  Chief  of  Engmeers  for  1882, 
page  1416;  1884,  page  1431;  188G,  page  1405;  1887,  page  1407. 

July  1,  1907,  balance  unexpended $371,948.19 

Amount  allotted  June  29,  1907,  from  appropriation  for  operating 
and  care  of  canals,  act  of  July  5, 1884 15. 000. 00 


aSO,  948. 19 
June  30,  3908,  amount  expended  during  fiscal  year : 

For  workH  of  improvement $101,808.30 

For  maintenance  of  improvement 9,325.30 

Treasury  settlement 38. 70 

111,172.30 


July  1,  1908,  balance  unexpended 275. 775. 83 

July  1,  1908,  outstanding  liabilities 1,  287. 70 


July  1,  1908,  balance  available 274, 488. 13 

July  1,  1908,  amount  covered  by  uncompleted  contrncts 143, 079. 36 


Amount  that  can  be  profitably  expended  in  fiscal  yetir  ending  June 
SO,  1910,  for  works  of  improvement,  in  addition  to  the  l)alnnce 
unexpended  July  1,  1908 50, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  T  3.) 

4.  Inland  waterway  from  FranJdin  to  Mermentav^  Louisiana, — ^The 
project  for  this  waterway  was  adopted  by  Congress  March  2,  1907, 
and  provides  for  a  channel  5  feet  deep  and  40  feet  bottom  width, 
with  appropriate  side  slopes.  The  proposed  channel  is  to  connect 
with  the  Bayou  Teche  near  Franklin,  La.;  thence  to  Cote  Blanche 
and  Vermihon  bays  by  a  dredged  canal  and  existing  drainage 
canals  or  bayous;  thence  up  Schooner  Bayou;  thence  by  a  dredged 
canal  to  White  Lake;  across  White  Lake;  thence  by  a  dredged  canal 
to  Grand  Lake  and  across  this  lake  to  Lake  Misere,  west  of  the  Mer- 
mentau  River,  at  an  estimated  cost  of  $289,292,  with  an  estimated 
cost  for  maintenance  of  $20,000  per  vcar. 

The  act  of  March  2,  1907,  appropriated  $89,202,  and  contracts 
were  authorized  to  complete  the  project  not  to  exceed  $200,000,  of 
which  there  remains  to  be  appropriated  $100,000. 

Under  the  general  project  the  right  of  way  must  be  furnished 
without  cost  to  the  United  States.  Promises  to  donate  the  ri«j;ht  of 
way  have  been  secured  from  the  owners  of  all  lands  lying  along  the 
route  between  Grand  Lake  and  Vermilion  Bay  and  from  the  owners 
of  part  of  the  lands  between  Vermilion  Bay  and  Franklin. 

A  party  was  in  the  field  making  the  survey  of  location  from  July 
16  to  rfovember  11, 1907,  whon  the  work  was  (liscontinued  until  proni- 
iaes  of  the  necessary  right  of  way  could  be  si^cuhmI.  The  survey  was 
resumed  June  23,  1008.  The  proposed  waterway  passes  through 
school  lands  and  drainage  lands,  and  it  has  been  found  necessary  to 
have  acts  passed  by  the  State  legislature  to  authorize  the  donatioli  of 
the  right  of  way  to  the  United  States  for  the  construction  of  the 
waterway. 

The  proposed  waterway  must  cross  the  riglit  of  wav  of  tlie  South- 
em  Pacific  Railroad,  and  a  bridge  for  the  service  of  the  raih-oad  will 
be  necessary  near  Franklin,  La.  The  War  Department  has  decided 
that  the  cost  of  this  bridge  nmst  be  borne  by  the  Uuiled  SVvvVvia. 
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The  amount  expended  to  June  30,  1908,  is  $6,914.92,  for  inspections 
of  the  various  routes  and  for  the  survey  and  for  maps. 

The  appropriation  recommended  for  the  fiscal  year  1910  will  be 
applied  to  completion  of  dredging,  in  accordance  with  the  adopted 
project. 

The  report  on  the  examination  of  the  inland-waterway  channel  is 
printed  in  House  Document  No.  640,  Fifty-ninth  Congress,  second 
session. 

July  1,  1907,  balance  unexpended 188,003.79 

Amount  appropriated  by  sundry  civil  act  approved  May  27, 1^908 100, 000. 00 


188,  093.  79 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 

improvement 5, 716. 71 


July  1,  1908,  balance  unexpended 182, 377. 08 

Amount  (estimated)  required  for  completion  of  existing  project 100,000.00 

'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910.  for  works  of  improvement,  In  addition  to  the  balance  unex- 
pended July  1,  1008 100,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civU  act  of 
June  4,  1897. 

(See  Appendix  T  4.) 

6.  Channel^  bay,  and  passes  of  Bayou  Vermilion^  and  Mermentau 
River  and  tributaries^  Louisiana. — {a)  Channel^  bay^  and  passes  of 
Bayou  Vermilion. — Prior  to  improvement  the  upper  12  miles  of 
Bayou  Vermilion  was  only  2  feet  deep,  and  its  lower  portion,  through 
the  bay  and  passes,  not  less  than  5 J  feet  deep,  and  had  a  width  varying 
from  iOO  to  400  feet.  The  channel,  however,  was  obstructed  by  snags, 
logs,  and  overhanging  trees. 

The  original  project,  adopted  in  1880,  provided  for  the  removal  of 
snag^  and  for  dredging  at  an  estimated  cost  of  $9,900.  A  modified 
project,  adopted  in  1892,  provided  for  securing  a  navigable  depth  of 
5i  feet  up  to  the  railroad  bridge  near  Lafayette,  La.,  and  for  the 
erection  of  guide  piling  to  mark  the  channel  from  the  mouth  of  the 
bayou  to  Vermilion  Bay,  a  distance  of  about  5  miles,  at  an  estimatcKl 
cost  of  $25,000.    Project  for  maintenance  was  adopted  in  1905. 

The  improvement  is  not  considered  permanent,  as  obstructions  will 
continue  to  form  and  must  be  periodically  removed. 

It  is  proposed  to  apply  the  available  funds  toward  the  construction 
of  a  combined  dredge  and  snag  boat  and  to  the  operation  of  said  boat 
for  the  removal  of  oars  and  such  snags,  logs,  and  overhanging  trees 
as  interfere  with  navigation. 

Operations  were  carried  on  by  the  steamer  Hyacinth  between  June 
11  and  18, 1008,  for  the  removal  of  snags  and  other  obstructions  below 
Abbeville,  La. 

The  amount  expended  to  June  30,  1908,  is  $36,070.44,  of  which 
amount  $26,170.44  has  been  expended  for  maintenance.  The  ex- 
penditures during  the  past  fiscal  year  were  for  collection  of  com- 
mercial statistics,  for  preparation  of  plans  and  inspection  of  construc- 
tion of  boat,  for  printing  and  advertising  and  for  clearing  the  channel 
of  obstructions. 

On  June  30,  1008.  the  maximum  draft  that  could  be  carried  over 
the  bar  at  mouth  of  Bayou  Vermilion  was  about  3  feet  and  in  the 
up2>erpiivt  of  the  stream  2^  feet.    The  usual  tidal  variations  at  mouth 
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of  bayou  is  about  1  foot  and  in  upper  part  about  18  inches.  The 
bayou  is  navigable  to  D.  O.  Broussard's  landing,  about  '20  miles  above 
AU)eville,  La.,  or  46  miles  from  mouth,  although  it  is  obstructed  by 
snajgs  and  lo^. 

The  only  information  obtained  as  to  the  effect  of  the  project  on 
freight  rates  is  a  statement  from  the  secretary  of  the  State  railroad 
commission  that  at  Abbeville  there  are  lower  rates  than  to  inter- 
mediate points,  on  account  of  its  being  located  on  navigable  water. 

Comparative  statement  of  receipts  and  shipments  for  ten  years. 


Change  in  tonnage 
'  from  previous  year. 


Year  ending  May  Sl- 
um  

Iggg 

Odendar  yeur— 

190O 

1«1 

i9oe 

1908 

19M 

1906 

1906 

19W 


Incrcaite. 

Decrease. 

8,802 

2,786 
6,107 

6,181 
10,236 
6,615 

"**i4,'i69" 

14,969 

21,  IW 

81.385 

37,000 
16,157 
29,836 

2i,'848 

28,092 

1,234 

82,025 

6,490 

87,616 

On  page  899,  Annual  Report  of  Chief  of  Engineers  for  1900,  refer- 
ence is  made  to  previous  reports  on  examinations  and  surveys  of  this 
stream.  The  act  of  March  2,  1007,  calls  for  a  preliminary  examina- 
tion to  Lafayette  with  a  view  to  obtaining  0  feet  of  water.  Report 
thereon  will  be  submitted  for  transmission  to  Congress  at  its  next 
session. 

July  1, 1907,  balance  unexpended $7,082.12 

June  dO,  1908,  amount  expended  during  flscal  year  for  nialntonnncc  of 

inii>rovement '- 52. 56 

July  1, 1908,  balance  unexi)ended 7, 020.  56 

July  1, 1908,  amount  covered  by  micompletod  contracts 5, 0<X).  00 

(ft)  Mermentau  River  and  tnhutanes^  Louisiana. — Prior  to  im- 
provement these  streams  had  depths  varying  from  7  to  30  feet.  The 
channel  through  Grand  Lake  was  G  feet  deep,  and  the  depth  at  the 
mouth  of  the  river  was  about  13  feet.  The  width  varies  from  70  feet, 
near  Vitcrboville,  to  350  feet  at  Lake  Arthur.  The  chann(»l  was 
crooked  and  obstructed  bv  snags  and  logs. 

The  (M'iginal  project  oi  1892  provided  for  the  removal  of  obstruc- 
tions in  tnc  upper  river  and  the  construction  of  brush  dams  in  the 
lower  river  to  remove  existing  mud  flats.  The  estimated  cost  was 
$23,615.25. 

With  the  appropriations  of  1892,  1894,  and  1890  operations  were 
carried  on  from  I)ecemlK»r,  1892,  to  I)eceml>er,  1899,  and  38  miles  of 
the  channel,  from  the  lower  end  of  Lake  Artliur  downstream,  was 
cleared  of  obstructions;  two  brush  dams,  2,^)00  and  3.000  fe(»t  in 
length,  respectively,  were  built  in  Mud  Lake,  and  a  channel  8  feet  in 
depth  and  50  feet  in  width  was  cut  across  tlie  flats  in  Mud  Ijakc  and 
maintained  as  the  exigencies  of  navigation  re(|uire(l. 

An  examination  made  in  July,  190(5,  showed  that  Hayou  Nezpique., 
the  principal  tributary,  was  obstructed  with  snags  «L\\i\o^^  ^\\vi\}wv\. 
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dredging  would  probably  be  required  for  maintenance  of  the  channel 
through  Grand  Lake  and  Lower  Mud  Lake.  Operations  were  com- 
menced in  Bayou  Nezpique  with  a  hired  plant  on  Aujgust  21,  1906, 
and  were  completed  on  October  6,  1906.  All  obstructing  snags  and 
logs  were  removed  from  the  channel  for  a  distance  of  21  miles  below 
Viterboville,  La. 

It  is  proposed  to  apply  the  available  funds  toward  the  construction 
of  a  combined  dredge  and  snag  boat  and  to  the  operation  of  this  boat 
for  the  removal  of  such  bars,  snags,  logs,  and  overhanging  trees  as 
int<?rfere  with  navigation. 

The  amount  expended  to  June  30, 1908,  is  $27,846.72,  of  which  it  is 
estimated  that  $11,130.24  was  applied  to  maintenance.  The  expendi- 
tures during  the  past  fiscal  year  were  for  collection  of  commercial 
statistics,  preparation  of  plans  and  inspection  of  construction  of  boat, 
and  printing  and  advertising. 

On  June  30,  1908,  the  maximum  draft  that  could  be  carried  over 
the  fiats  in  Lower  Mud  Lake,  the  shoalest  place  in  the  channel,  was 
4  feet  at  mean  low  water.  The  usual  variation  of  the  level  of  water 
surface  in  the  lower  reaches  of  the  river  is  about  1^  feet,  and  the 
extreme  variation  is  about  2^  feet.  Mermentau  River  is  navigable 
throughout  its  whole  length  to  about  2  miles  above  Mermentau,  a  dis- 
tance of  about  70  miles ;  Bayou  Nezpique,  the  principal  tributary,  is 
navigable  to  Viterboville,  La.,  a  distance  of  about  25  miles  above  the 
head  of  the  Mermentau  River;  Bayou  Plaquemine  Brule  and  Bayou 
des  Cannes  are  each  navigable  for  distances  of  about  10  miles. 

The  only  information  obtained  as  to  the  effect  of  the  project  on 
freight  rates  is  a  statement  from  the  secretary  of  the  State  railroad 
coiiiinission  that  at  Mermentau  there  are  lower  rates  than  at  inter- 
mediate points,  on  account  of  its  being  located  on  navigable  water. 


Comimrative  statement  of  shipments  and  receipts  for  ten  years. 


• 

Tom. 

Change  in  tonnage 
from  pxevious  year. 

Increase. 

Decrease. 

Year  endiug  May  31— 

189S                                 

18.650 
22,236 

27,034 
29.291 
50,826 
63,690 
45,866 
42.418 
61.634 
49,756 

6,440 
8,686 

1899 

Calendar  year— 

1900 

1901          

2.257 
21,085 
18.364 

1902 

19();5            

19()4     

17,824 
8  453 

1905            

1906 

19.221 

1907                   

11,878 

On  page  401,  Annual  Report  of  Chief  of  Engineers  for  1906,  refer- 
ence is  made  to  previous  reports  on  examinations  and  surveys  of  this 

stream. 

July  1.  1907,  balance  unexpended $18,180.78 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 112.  25 

July  1,  1908,  balance  unexpended 18,068.53 

July  1,  1908,  amount  covered  by  uncompleted  contracts.. 7,500.00 
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CONSOLIDATED. 

Jnly  1,  1907,  balance  unexpended $25,262.90 

June  SO,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 164. 81 

July  1.  1908,  balance  unexpended 25. 098. 09 

July  1,  1908,  amount  covered  by  uncompleted  contracts 12, 500. 00 

(See  Appendix  T  5.) 

6.  Mouth  and  passes  of  Calcasieu  River^  Louisiana. — Prior  to 
improvement  there  existed  a  depth  of  6^  feet  over  the  outer  bar  at 
the  entrance  to  Calcasieu  Lake.  The  lake  was  15  miles  in  length, 
with  a  depth  of  6  feet.  The  depth  of  water  over  the  inner  bars  was 
3^  feet)  and  from  the  upper  bar  to  Lake  Charles,  La.,  the  river  was 
not  less  than  8  feet  deep.  ^ 

Under  the  original  project  of  1872,  with  the  modification  of  1881, 
a  channel  8  feet  in  depth,  70  feet  wide,  and  7,500  feet  in  length  was 
cut  through  the  inner  bars  during  1874,  1882,  and  1883,  but  this 
channel  having  shoaled  to  3^  feet  it  was  redredged  in  1886,  under 
the  project  of  that  year,  and  a  plank  revetment  to  provide  against 
refilling  was  commenced.  The  noncompletion  of  this  revetment 
caused  the  refilling  of  the  channel. 

The  project  of  1892,  under  which  the  present  work  is  carried  on, 
provides  for  the  redredgin^  of  a  channel  8  feet  in  depth  through  the 
inner  bars  and  revetting  this  channel;  to  construct  parallel  jetties  of 
brush  and  stone  at  the  entrance  to  tlie  outer  pass,  and  to  dredge  a 
channel  between  these  jetties  to  a  depth  of  12  teet  if  necessary.  The 
total  estimated  cost  of  the  jetties  was  $()00,000. 

Under  this  project  the  revetment  was  completed  in  August,  1893. 
A  channel  8  leet  deep  and  50  feet  wide,  connecting  deep  water  in 
Calcasieu  Pass  and  Lake,  was  dredged  in  1894,  1895,  and  1808.  Con- 
struction of  tiie  east  jetty  was  carried  on  in  1894,  1895,  and  1896,  and 
of  the  west  jetty  in  1897.  In  1900  the  foundation  of  the  west  jetty 
was  extended  1^000  feet,  making  its  total  length  3,200  f(»et. 

An  examination  of  the  channel  made  in  May,  1905,  developed  that 
the  channel,  dredged  to  a  depth  of  8  feet  in  i903  through  the  inner 
pass,  had  shoaled  to  less  than  4  feet,  and  that  the  revetment  placed 
tor  protection  of  this  channel  had  almost  entirely  disapj:)eared. 

The  channel  through  the  outer  pass  betwecMi  the  jetties  had  a  depth 
at  low  tide  of  about  10  feet,  which  is  amj)le  for  the  present  needs  of 
navigation,  considering  the  condition  of  channel  through  the  inner 


Under  the  project  for  expenditure  of  amount  appropriated  by  act 
of  March  3,  1905,  a  survey  was  made  from  the  month  of  the  rivt^r  to 
the  outer  pass ;  the  channel  at  the  inner  pass  was  re<lre(l<red  to  a  (le|)tli 
of  7  feet  and  width  of  100  feet  for  a  length  of  24,000  feet;  the  clianni^l 
at  the  mouth  of  the  river  was  rcMlredgtMl  to  a  depth  of  7  fec't  and 
width  of  100  feet  for  a  length  of  10,000  feet:  the  entire  <'liannel 
through  the  lake  was  marked  by  creosoted  pile  clusters,  54  in  niunber, 
at  intervals  of  1,500  feet;  and  the  revetment  at  lower  end  of  lake 
(inner  pass)  was  rebuilt  for  a  length  of  8,230  feet.  Dredging  and 
marking  channel  were  completed,  under  contract,  August  25,  nH)(;. 
and  repairs  to  revetment  April  (>,  1007. 

Project  for  maintenance  of  the  improvement  was  adopted  in  act  of 
March  2, 1907. 


-i^ay.on  a  hpt  ''lir-mioal  compound  w:i.s  used,  which  gave  excellent 
rf-'-iiiir-.  at  irr^^rariy  'jimini-shi*':  '*ost.  In  rhe  Tea.s<m-s  work  a  total  of 
227,i0-j  nrallon.-  of  '^hpmir-ai  compound  was  iise<L  at  a  cost  for  chem- 
icnlH  of  .*I.nO<=«.fy>.  Ar  rhe  prire  psiid  in  previous  seasons  for  chemical 
^/impound  rhi.='.  qnanriry  would  have  oo^t  sf)..'*lS.76.  There  was  thex^ 
for^r  a  -fivinff  of  over  ??5.700.  whioh  will  pay  the  operating  expenses 
of  the  flamoH  and  of  rhe  hyarinrh  oooms  for  a  season.  It  is  estimated 
\\\'A\  f'Vickx  sralion  of  r^hemioal  dei=:troyed  approximately  10  to  12  square 
y;ir'i-.  of  hyadriT}i>.. 

'I  lie  -iteamboar  flyarintk  <exoept  rhe  hull,  which  was  purchased) 
■A;i-  buiir  anri  erjuipperl  by  hired  lalwr  at  the  en^neer  depot  at  New 
<}vU'nnH  at  a  tfital  cost  of  i^^S)^Y}. 

\)\\v\r\<j  the  fiscal  year  1007  spraying  operations  were  carried  on  in 
the  streams  of  the  I*laquemine-Morgan  City  route,  resulting  in  clear- 
in  l'  the  streams  of  all  ohstructing  hyacinths.  Cow  Bayou,  a  tributary 
of  the  .Sabine  River,  Texas,  and  Bayou  des  Allemands  and  contiguous 
fit  roams,  which  were  completely  blocked  by  hyacinths,  were  cleared. 

In  fMoijer,  November,  and  December,  lOOfj,  the  Ramos  sprayed  in 
Cfii^a-ieu  Itiver.  in  Kn<?lish  Bayou,  a  tributary  of  the  Calcasieu,  and 
in  liayou  Vermilion,  but  the  season  was  too  far  advanced  for  good 
results. 

Durinjff  the  workincr  season  of  1006  265,409  gallons  of  chemical 
r.oriif)OTuid  was  sprayed,  at  a  cost  of  sr?0.()0.">I  per  gallon  raw.  Dur- 
iii;:^  the  fiscal  year  ending  June  30,  1908,  operations  were  carried  on 
in  i'jjiyou  des  Allemands.  Bayou  Barataria,  Bayou  Vermilion,  and  in 
the  si  reams  of  the  riaquemine-Morgan  City  route. 

During'  the  working  season  of  1907  50t.622  gallons  of  chemical 
rom pound  was  nprayed,  at  a  cost  of  $0.0055  per  gallon  raw.  and  in 
lOOM,  to  June  JJO.  1 '24,236  gallons,  at  a  cost  of  §0.0041  per  gallon  raw. 

The.  amount  exnench^d  to  June  30,  1908,  is  $110,963.78.  It  is  pro- 
poM'd  to  expend  the  available  balance  and  the  amount  estimated  as  a 
nrofiljibh*  exp<'nditure  in  continuing  the  work  of  destroying  the  water 
hyacinths  which  Ix'come  obstructions  to  navigation  ancl  in  repairs  to 
IIh^  two  steamboats  u.sod  in  this  work,  particularly  the  Ramos,  which 
n(MM|s  11  new  hull. 

.Iiil.v  I,  r.M)7,  biiljinre  iinex|MMnUHl _   $20,847.48 

i:«MvI\iMl.  will*  of  pri»i»ert.v .  _     _       .       4.30 


20. 851. 79 


.Iiinr  :io.   11H)S.  niiioiini   «»x|u»ihUhI  (lurliiK  liscal  year  for  works  of 

liii|irovtMneiit  .      .  ._   10,724.68 


.lul,v   1.  I1M)S.  ImlniKM*  niiexpenthMl .._     __ 10.127.21 

.liil'v  I.  UH»s,  onlsUnuHnfr  llHhlllth'S--  ..     __  72.50 


.Inlv  1.  IIH»S.  Imlnnre  nvnilnble ..  10,or>4.71 

.Mnoniit  tluil  om  hv  prontalily  oxihmkUhI  in  tis*:il  ywir oiulln^r  June 30. 

MMO.  In  niUntttMi  (o  the  hnlniuv  uui«xiUMuU\I  July  1,  llHK 15.000.00 

ISulMullii'*!  hi  iMiiii|iUjnuH»  wUli  nMpiirenionis  of  snn«lry  civil  su-t  of 
Jiiiio  4.  l*»l'T.  Hiul  of  «vlion  7  of  tUo  rlvor  and  Iiarbor  aoi  of  1SI>1.>. 

(SiV  Appo!ulix  T  7.) 

RXAMINAriONS    ANP    SI  KVKYS    M\m:    IX    rOMn.IANCF.    WITH    RIVER    AND 

iivKuoK  Ain-  ArruovF.n  m  vuvii  •J,  U»07. 

tivports  on  pn»Uiuiuary  oxamiurttii^iv*  and  surveys 
Ml  IT  Hud  /mrlHir  aoi  o(  Miuvh  *2.         ^"^  •'     ^  " 
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7.  Removing  the  water  hyacinth  from  waters  in  Louisiana  and 
TexoB, — ^Under  the  provisions  of  the  sundry  civil  act  of  June  4, 1897, 
a  Board  of  Engineer  officers,  appointed  to  investigate  the  extent  of 
obstruction  to  navigation  in  the  streams  of  Florida  and  Louisiana 
and  to  determine  a  method  of  checking  the  growth  of  or  removing 
the  water  hyacinth^  recommended  the  construction  of  boats  fitted 
with  crushing  machinery  and  the  use  of  log  booms  as  adjuncts  to  the 
boats.  (See  Annual  Report  of  the  Chief  of  Engineers  for  1899,  p. 
1616.) 

Under  the  act  of  March  3,  1899,  $25,000  was  approi)riated  for  the 
purchase  of  a  boat,  $1,000  for  the  construction  of  log  lK)oms,  and 
$10,000  for  operating  expenses. 

A  boat)  purchased  and  fitted  with  machinery  for  crushing  the  hya- 
cinths, was  operated  in  Bayou  Plaqueminc  and  contiguous  streams 
from  July,  1900,  to  June,  1901,  when  funds  were  exhausted.  Ap- 
proximately 188,800  square  yards  of  plants  was  removed. 

A  boom,  with  a  suitable  gate  to  permit  of  the  phmts  floating  out 
with  the  tides  and  to  prevent  their  return,  was  constructed  and  placed 
at  the  mouth  of  Bayou  Teche,  Louisiana. 

Act  of  June  13,  1902  permitted  the  destruction  of  the  plants  by 
chemical  means  or  otherwise,  and  the  boat  was  fitted  with  special 
machinery  desired  for  spraying  the  plants  with  a  chemical  com- 
pound. Operations  were  carried  on  in  this  manner  from  SepteinlxT, 
1902,  to  May,  1903,  and  from  August  to  October,  VMZ.  Approxi- 
mately 522,750  gallons  of  the  compound  was  sprayed  over  an  area 
estimated  at  3,509,024  square  yards  of  hyacinths. 

Bayou  Plaquemine  and  contiguous  streams  were,  at  date  of  cessa- 
tion of  operations  (Octolwr  '2G,  1903),  practically  free  from  hyacinths. 

With  runds  allotted  May  31, 1904,  from  appropriation  of  Ai)ril  '28, 
1904,  the  steamboat  Ramos  began  spraying  operations  in  Bayou 
Plaquemine  July  8,  1904.  By  Oct<)l)er  31,  1904,  when  the  season's 
operations  were  terminated,  the  following  streams  were  effectively 
cleared  of  all  obstructing  hyacinths:  Bayou  Plaquemine,  Grand 
River,  Bay  Natchez,  Bayou  Goddell,  Belle  lllver,  Bayou  Long,  Bavou 
Grossetete,  and  Bayou  Choctaw.  Booms  f(u*  ccmt rolling  the  hya- 
cinths were  placed  in  Bayou  Plaquemine,  at  mouth  of  Bay  (Jios^elete. 
at  the  head  of  navigation  in  Bayou  Grossetete,  and  across  Bayou 
Choctaw.  During  the  summer  months  a  watchman  is  niaiutaiucd  jit 
the  Bayou  Plaquemine  boom,  whose  duty  it  is  to  require  all  rafts  and 
boats  to  clear  themselves  of  hyacinths  before  j)assing  tlirou«rli. 

During  the  winter  of  1904  the  Ramos  was  extensively  repaired  and 
fitted  with  a  pile  driver  and  steam  capstan. 

The  act  of  March  3,  1905,  appropriated  $40,000  for  the  removal  of 
the  water  hyacinths  from  the  navigable  waters  of  the  States  of  Texas 
and  Louisiana,  and  projects,  a])proved  Ai)ril  28  and  May  15,  11)05, 

Srovided  for  continuance  of  spraying  oiK^rations  in  the  Phujuemine- 
[organ  City  water  route  and  for  the  outfitting  of  a  second  l)oat  for 
operations  in  the  Calcasieu  Kiver,  Louisiana,  and  in  the  Sabine  and 
Heches  rivers,  Texas. 

Operations  were  resumed  in  Bayou  IMaquiMnine  April  8,  1IK)5.  and 
were  continued  until  October  31  in  this  and  connecting  streams  nan»ed 
above,  at  which  date  the  condition  of  the  streams  between  Plaquemine 
and  Morgan  City  was  sufficiently  satisfactoiy  to  warrant  the  suspen- 
sion of  further  spraying  operations  for  the  season.    D\\y\\\\i  V.W  ^viVax^ 
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season  a  new  chemical  compound  was  used,  which  gave  excellent 
results  at  greatly  diminished  cost.  In  the  season's  work  a  total  of 
227,292  gallons  of  chemical  compound  was  used,  at  a  cost  for  chem- 
icals of  $1,098.66.  At  the  price  paid  in  previous  seasons  for  chemical 
compound  this  Quantity  would  have  cost  $6,818.76.  There  was  there- 
fore a  saving  oi  over  $5,700,  which  will  pay  the  operating  expenses 
of  the  Ramos  and  of  the  hyacinth  booms  for  a  season.  It  is  estimated 
that  each  gallon  of  chemical  destroyed  approximately  10  to  12  square 
yards  of  hyacinths. 

The  steamboat  Hyacinth  (except  the  hull,  which  was  purchased) 
was  built  and  equipped  by  hired  labor  at  the  engineer  depot  at  New 
Orleans  at  a  total  cost  of  $8,900. 

During  the  fiscal  year  1907  spraying  operations  were  carried  on  in 
the  streams  of  the  Plaquemine-Morgan  City  route,  resulting  in  clear- 
ing the  streams  of  all  obstructinghyacinths.  C!ow  Bayou,  a  tributary 
of  the  Sabine  Eiver,  Texas,  and  Bayou  des  AUemands  and  contiguous 
streams,  which  were  completely  blocked  by  hyacinths,  were  cleared. 

In  October,  November,  and  December,  1906,  the  Ramos  sprayed  in 
Calcasieu  River,  in  English  Bayou,  a  tributary  of  the  Calcasieu,  and 
in  Bayou  Vermilion,  but  the  season  was  too  far  advanced  for  good 
results. 

During  the  working  season  of  1906  265,409  gallons  of  chemical 
comj)ound  was  sprayed,  at  a  cost  of  $0.0051  per  gallon  raw.  Dur- 
ing the  fiscal  year  ending  June  30,  1908,  operations  were  carried  on 
in  Bayou  des  AUemands,  Bayou  Barataria,  Bayou  Vermilion,  and  in 
the  streams  of  the  Plaquemine-Morgan  City  route. 

During  the  working  season  of  1907  507,622  gallons  of  chemical 
compound  was  sprayed,  at  a  cost  of  $0.0055  per  gallon  raw,  and  in 
1908,  to  June  30,  124,236  gallons,  at  a  cost  of  $0.0041  per  gallon  raw. 

The  amount  expended  to  June  30,  1908,  is  $110,963.78.  It  is  pro- 
posed to  expend  the  available  balance  and  the  amount  estimated  as  a 
profitable  expenditure  in  continuing  the  work  of  destroying  the  water 
hyacinths  which  become  obstructions  to  navigation  and  in  repairs  to 
the  two  steamboats  used  in  this  work,  particularly  the  Ramos^  which 
needs  a  new  hull. 

July  1,  1007,  balance  unexpended $20,847.49 

Received,  sale  of  property 4.80 

20,  851. 79 
June  80,  irK)8,  amount  expended  during  fiscal  year  for  works  of 
improvement 10, 724. 68 

July  1,  1908,  balance  unexpended 10,127.21 

July  1,  1908,  outstanding  liabilities 72.50 

July  1,  1908,  balance  available 10,054.71 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1010,  in  addition  to  the  balance  unexpended  July  1,  1908 15,000.00 
Submitted  in  comjUiance  with  re<iuirements  of  sundry  civil  act  of 
June  4,  ISOT,  and  of  section  7  of  the  river  and  harbor  act  of  181^. 

(See  Appendix  T  7.) 

EXAMINATIONS    AND    SURVEYS    MADE    IN    COMPLIANCE    WITH    RIVSR    AND 
HARBOR    ACT   APPROVED    MARCH    2,    1907. 

licports  on  preliminary  examinations  and  surveys  required  by  the 
river  and  harbor  act  of  March  2,  IWl,  oi  IW  iollo\<ring  localities 
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within  this  district  were' duly  submitted  by  the  district  officer.    They 
were  reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors, 

Sursuant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
ocuments  as  indicated: 

1.  Prelimdnary  examination  of  Lake  Pontchartrain,  Louisiana^ 
from  West  End  to  Bayou  St.  John^  and  thence  to  Milnehurg. — Report 
dated  December  19,  1907,  is  printed  in  House  Document  No.  557, 
Sixtieth  Congress,  first  session.  The  locality  is  not  considered  worthy 
of  improvement  by  the  General  Government. 

6.  Prelirmnary  examination  of  Iloinochitto  River ^  Mississippi^  from 
its  month  to  the  Yazoo  and  Mississippi  Valley  Railroad. — Report 
dated  January  17,  1908,  is  printed  in  House  Document  No.  692,  Six- 
tieth Congress,  first  session.  The  locality  is  not  considered  worthy 
of  improvement  by  the  General  Government. 

S.  Preliminary  examination  with  plan  and  estimate  of  cost  of  im^ 
provement  of  Bayou  Plaqucmine  Brule^  Louisiana. — Reports  dated 
December  19, 1907,  and  February  7, 1908,  are  printed  in  IIou.sc*  Docu- 
ment No.  789,  Sixtieth  Congress,  first  session.  A  plan  for  improve- 
ment at  an  estimated  cost  of  $10,000  is  submitted. 

4.  Preliminary  examination  with  plan  and  estimate  of  cost  of  im- 
provement of  Lake  Pofitchartrain^  Louisiana^  from  West  End,  Span- 
ish Fartj  arui  Milnehurg  to  the  north  and  south  draws  of  flu  New 
Orleans  and  Northeastern  Railroad;  also  to  Mandeville^  the  Tmuji- 
pahoa  Riverj  and  Pass  Manchac. — Reports  dated  December  20,  1007, 
and  January  25,  1908,  are  printed  in  House  Document  No.  8vSl,  Six- 
tieth Congress,  first  session.  A  plan  for  improvement  at  an  estimated 
cost  of  $12,000  is  submitted. 

5.  Preliminary  examiiuition  with  plan  and  estimate  of  cost  of  im- 
provement of  Pass  Mamhac^  between  Lake  Maurepas  and  Lake  Pont- 
chartrain^  Louisiana. — Reports  dated  December  19, 1907,  and  January 
25,  1908,  are  printed  in  House  Document  No.  882,  Sixtieth  Congress, 
first  session.  A  plan  for  improvement  at  an  estimated  cost  of  $0,000 
is  presented. 

The  local  officer  was  also  charged  with  the  duly  of  making  a  pre- 
liminary examination  and  survey  of  Bayou  Vermilion  to  Lafayette^ 
L(L^  provided  for  in  the  river  and  harbor  act  of  March  2,  1907,  and 
report  thereon  will  be  duly  submitted  when  received. 

IMPROVEMENT  OF  RIVERS  AND  IIAUI50RS  IN  THE  GALVESTON, 
TEXAS.  DISTRICT. 

This  district  was  in  the  charge  of  Capt.  John  C.  Oakos,  Corps 
of  Engineers.  Division  engineer.  Col.  E.  H.  Eiiffner,  Corps  of 
Engineers. 

1.  Galveston  Harbor^  Texa«. — Galveston  Harbor  originally  om- 
braoed  an  anchorage  area  of  over  1.IH;0  acres,  of  which  1.500  acr(»« 
had  a  depth  of  more  than  20  feet,  IJ^OO  acres  had  a  depth  of  more 
than  24  reet,  and  460  acres  hnd  a  depth  of  more  than  30  feet. 

The  entrance  was  obstructed  by  two  bars,  known  as  the  inner  and 
outer.  The  natural  depth  on  the  inner  bar  was  about  9  feet  and  on 
the  outer  bar  about  12  feet.  These  shallow  depths  nrevented  all  l)ut 
the  lightest  draft  vessels  from  using  the  hari)or.  and  necessitated  the 
lighterage  of  cargoes  to  the  larger  vessels  anchored  in  the  det'p  water 
beyond  ttie  outer  bar. 
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Prior  to  1874  the  projects  for  improving  tKe  habor  related  to  dredg- 
ing operations  on  a  small  scale. 

The  project  for  the  permanent  improvement  by  jetties  was  adopted 
in  1874  and  modified  in  1880  and  1886.  Previous  to  1886,  $1,478,000 
was  expended,  with  an  additional  sum  of  $100,000  subscribed  by  the 
city  of  Galveston  in  1883. 

The  1886  project  provided  for  a  certain  depth  of  25  feet  and  a 
possible  depth  of  30  feet  by  constructing  jetties  to  a  height  of  6  feet 
above  mean  low  tide  and  extending  them  to  the  30-foot  contour  in 
the  Gulf  and  supplementing  the  action  of  the  tidal  scour  by  dredging. 
The  estimated  cost  of  this  revised  project  was  $7,000,000. 

The  expenditures  under  the  above  projects  resulted  in  1900  in  a 
depth  of  26  feet  at  mean  low  tide  on  the  outer  bar,  an  increase  of  14 
feet  since  work  began,  and  a  depth  of  26  feet  at  mean  low  tide  on  the 
inner  bar,  an  increase  of  16  feet  during  the  same  period. 

The  south  jetty  extended  35,603  feet  and  the  north  jetty  extended 
25,907  feet.  The  amount  expended  on  this  project  was  $7,041,684.42, 
of  which  $97,687.85  was  for  maintenance  of  the  improvement. 

The  hurricane  of  September  8,  1900,  damaged  the  jetties  to  a  con- 
siderable extent,  and  a  Board  of  Engineer  officers  estimated  the  cost 
of  repairing  same  at  $1,500,000.  (Annual  Report  Chief  of  Engi- 
neers, 1901,  p.  2018.)  Appropriations  under  this  estimate  commenced 
June  13,  1002,  since  which  time  $1,448,502.96  has  been  expended,  of 
which  $324,061.22  was  for  maintenance  of  the  improvement. 

The  act  of  March  2.  1907,  appropriated  $300,000  and  authorized 
continuing  contracts  lor  prosecuting  the  work  to  the  amount  of 
$700,000  additional,  of  which  $70,000  remains  to  be  appropriated. 
In  pursuance  of  the  discretion  vested  in  him  by  this  act,  the  Secre- 
tary of  War  approved  a  project  for  expenditure  of  the  funds  appro- 
priated and  pledged  in  obtaining  a  depth  of  30  feet  by  repairing  the 
jetties,  by  jetty  extension,  and  by  dredging,  including  construction  of 
a  new  dredge. 

For  more  extended  information  see  House  Document  No.  340, 
Fifty-ninth  Congress,  second  session,  and  River  and  Harbor  Com- 
mittee Document  No.  11,  Fifty-ninth  Congress,  second  session. 

The  project  for  the  expenditure  of  the  above  amounts  indudes  the 
completion  of  the  repairs  to  the  jetties,  the  construction  of  a  new 
seagoing  dredge,  operating  dredges,  and  an  extension  of  south  jetty 
about  900  feet. 

The  project  is  about  25  per  cent  completed.  Contract  work  on  the 
new  dredge  is  about  50  per  cent  completed.  For  details  of  dredge 
construction  see  Appendix  H  9  of  this  report. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure in  the  fiscal  year  ending  June  30,  1910,  to  an  extension  of 
the  jetties  and  operation  of  the  dredges. 

In  addition  to  the  amount  required  for  maintenance,  the  estimate 
submitted  for  continuing  the  improvement  is  only  the  balance  of  the 
contract  authorization  of  1907,  leaving  it  for  Congress  to  decide  from 
reports  and  estimates  already  before  it  to  what  extent  it  proposes 
to  further  prosecute  the  work  of  improvement  at  this  locality. 

Repairs  to  the  jetties  and  the  extension  of  south  jetty  were  con- 
tinued during  the  year  under  continuing  contract  and  hired  labor, 
in  accordance  with  the  act  of  1907. 

The  U.  S.  dredge  Gen,  C.  B.  Comstock  continued  operations  until 
October  19,  1907,  working  upon  the  outer  bar  when  weather  would 
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permit,  and  at  other  times  on  the  inner  bar.  From  October  19,  1907, 
to  the  end  of  the  fiscal  year  the  dredge  was  laid  up  awaiting  the 
arrival  of  new  boilers  and  undergoing  extraordinary  repairs. 
^  The  outer-bar  channel,  where  dredging  is  done,  weather  permit- 
ting, had  at  the  beginning  of  the  fiscal  year  28^  feet  at  mean  low 
water.  The  last  survey  of  June,  1908,  shows  a  channel  depth  of  274 
feet,  a  shoaling  of  1  foot  during  the  past  year.  This  is  accounted 
for  by  the  abs^ce  of  tlie  dredge  from  the  outer  bar  during  the  past 
eidbt  months. 

The  ruling  depth  varies  from  274  *<>  30  feet,  according  to  the  weather 
and  lenjgth  of  time  the  dredge  has  been  at  work  on  the  outer  bar. 

The  inner  bar  has  disappeared,  leaving  a  ruling  depth  of  32i  feet 
at  mean  low  water.  This  result  has  been  accomplished  bv  the  Gal- 
veston channel  current,  aided  by  the  Comstock,  wnich  worked  on  the 
inner  bar  when  it  was  too  rough  for  it  to  work  outside. 

Mean  tide  fluctuations  on  outer  bar,  2  feet;  inner  bar,  1.64  feet; 
Gralveston  channel,  1.12  feet.  Including  Galveston  channel,  2,420 
acres  now  have  a  depth  of  24  feet  and  over,  and  920  acres  have  a 
depth  of  80  feet  and  over. 

AH  the  commerce  for  Galveston  channel,  Texas  City  channel,  and 
Ghdveston  ship  channel  and  Buffalo  Bayou  which  comes  in  from  the 
Onlf  or  passes  out  to  the  Gulf,  whether  coastwise  or  foreign,  passes 
through  the  jetty  channel. 

A  Soard  of  Engineer  officers  in  its  report  of  December  19,  1902, 
stated  that  a  conservative  estimate  of  the  value  to  the  country  of  the 
present  improvement  at  Galveston  is  more  than  $10,000,000  per  an- 
num. This  benefit  is  probably,  at  the  present  time,  more  than  double 
that  amount  annually. 

July  1,  1907,  balance  unexpended $320,682.24 

Amoant  appropriated  by  sundry  civil  act  approved  May  27.  inOS__.    630, 000. 00 

Proceeds  of  sales  of  charts  of  Galveston  lUiy 23.45 

Proceeds  of  sales  of  contact  prints « 10. 40 

059,  716. 09 
June  80,  190S,  amount  expended  during  flscnl  3'enr: 

For  works  of  improvement $177,841.03 

Fbr  construction  of  dredge 66,  222. 59 

For  maintenance  of  improvement 63, 057. 31 

307,120.03 

July  1,  1908,  balance  unexpended 6050  50ri.  10 

July  1,  1908,  outstanding  liabilities «127,0.'?4.r..S 

July  1,  1908,  balance  available rrjri.  r^m.  is 

July  1,  1908,  amount  covered  by  uncompleted  contrnots "*  4S7,  lo.^.  0 1 

Amonnt  (estimated)  required  for  completion  of  existing  project-.-      70,  ooo.  <m) 

'Amomit  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80,  1910,  In  addition  to  the  balance  unexpended  July  1,  1908: 

F6r  works  of  Improvement $70, 000. 00 

Ftor  maintenance  of  Improvement 200,000.00 


270, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
Jmie  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1800. 
(See  Appendix  U  1.) 

•Includes  $10  received  for  blueprints  of  dreilge. 

*  Includes  $3,787.41  in  hands  of  Major  Den  ivy  no  fur  dredge  conslruction. 

•  Indndes  $€^506.22  for  construction  of  <ire<lge. 
'Includes  $214,500  for  construction  of  dredge. 
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2.  Galveston  channel^  Texas, — ^This  is  the  channel  passing  alon^ 
the  wharf  front  of  the  city  and  connecting  the  same  witii  the  jettiM 
entrance  channel. 

Galveston  channel  inside  the  inner  bar  had  originally  a  depth  vary- 
ing from  20  feet  at  Fort  Point  to  30  feet  off  Twentieth  street,  and 
again  to  20  feet  off  Thirty-second  street.  The  width  of  the  channel 
between  the  18-foot  curves  was  about  600  feet.  The  inner  bar  had 
originally  a  9-foot  depth,  but  conditions  gradually  became  better 
until  the  outer  bar,  with  about  12-foot  depth,  became  the  controlling 
factor.  All  vessels  drawing  over  12  feet  had  to  complete  their  car- 
goes after  crossing  the  bar  by  lightering. 

Appropriations  by  the  United  States  Government  for  the  channel 
began  in  1902,  when  $100,000  was  appropriated  for  improving  the 
channel  in  accordance  with  the  report  submitted  in  House  Document 
No.  2G4,  Fifty-sixth  Congress,  second  session.  The  act  of  March  3, 
1905,  authorized  the  construction  of  a  dredge,  Col.  A.  M.  MUler^ 
at  a  cost  not  to  exceed  $125,000. 

The  act  of  March  2,  1907,  modified  the  project  by  providing  for 
the  extension  of  the  channel  from  Fifty-first  to  Fifty-sixth  street, 
at  an  estimated  cost  of  $129,310.  fSee  House  Document  No.  768, 
Fifty-ninth  Congress,  second  session.) 

The  estimated  cost  of  the  project  as  modified  is  $1,714,810. 

The  U.  S.  dredges  CoL  A,  M.  Miller  and  Gen.  H.  M.  Robert  re- 
moved during  the  fiscal  year  1,632,387  cubic  yards  of  material  in 
widening  the  channel  and  excavating  an  approach  to  the  proposed 
United  States  immigrant  landing  station,  which  is  to  be  located  on 
the  north  side  of  the  channel  behind  the  dike.  No  maintenance  work 
has  been  done  during  the  year. 

The  ]M'oject  is  about  one-half  completed,  giving  a  channel  approxi- 
mately TOO  feet  wide  and  28  to  30  feet  deep,  to  the  end  of  the  present 
wharf  frontage,  and  approximately  1,325  feet  wide  opposite  the  pro- 
posed immigrant  landing  station. 

Total  amount  expended  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1908,  in  dredging  and  dike 
construction,  $084,631.27,  of  which  $48,625.75  was  for  maintenance  of 
the  improvement. 

Vessels  drawing  27  feet  can  now  come  over  the  bar  and  up  to  the 
wharves  at  mean  low  water. 

The  Missouri  left  this  port  January  6,  1906,  drawing  28  feet  and  2 
inches,  and  on  November  15, 1907,  the  Iowa  departed  drawing  28  feet. 

Variation  of  level  of  water  surface  is  about  1  foot.  ^ 

The  foreign  trade,  as  given  by  the  customs  office,  for  the  Port  of 
Galveston  for  the  fiscal  year  1907,  amounted  as  follows:  Foreign  ex- 
ports, valued  at  $236,277,727;  foreign  imports,  valued  at  $7,621,761; 
total,  $243,909,488. 

Partial  statistics  for  coastwise  trade  were  furnished  by  the  secre- 
tarv  of  the  Galveston  Chamber  of  Commerce  as  834,402  tons,  valued 
at  $203,768,556. 

The  following  is  a  comparison  of  foreign  export  values  credited  to 
ports  in  the  United  States  on  the  Gulf  of  Mexico  in  the  Government 
records  for  a  period  of  five  years :  * 

«Djitn  fnrnfsbed  by  Judge  A.  J.  Rosenthal,  Special  Deputy  Collector,  United 
States  Customs  Service. 
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Fbcal  year. 

Galyeston. 

New  OrleanR. 

Mobile 

Pensacola. 

ua^ 

$103,145,628 
144,920,127 
126,066,690 
166,240,813 
236,277,727 

6147,056,230 
148.006.606 
149.866,358 
149.901,013 
169,897,811 

112,618,443 
16,826.671 
18.071,982 
21,712,644 
24,463,606 

$13,744,544 

190S-4 

15,891,8:M 

1901-6 

15,S10,'J65 

1906-6 

18,440.122 

1906-7 

19,218,433 

The  value  of  foreign  exports  credited  to  the  port  of  Galveston  for 
the  fiscal  year  189G-97  amounted  to  $59,334,343,  and  for  the  fiscal 
vear  190(>-7  to  $230,277,727,  or  about  four  times  the  amount  for  1896- 
97.  The  gain  from  1902-3  to  the  end  of  190G-7  amounted  to  129  per 
cent,  the  record  for  190C-7  showing  an  increase  of  43  per  cent  as  com- 
pared with  the  year  1905-C. 

A  sufficient  depth  and  width  of  channel  is  a  necessary  supplement 
to  the  deep  water  between  the  jetties  to  enable  the  vessels  to  reach  the 
wharves.  The  work  of  the  past  year  has  put  the  channel  in  lx»tter 
condition  for  service  than  ever  before,  but  with  the  increasing  longlh 
of  the  vessels  now  entering  the  harbor,  the  necessity  for  the  full  \vi<lth 
of  channel  between  harbor  lines  (1,400  feet)  is  becoming  very  marked. 

It  is  proposed  to  apply  the  balance  available  on  June  30,  1908,  to 
the  extension  of  channel  and  dike  to  opposite  Fifty-sixth  street,  and 
the  additional  appropriation  recommcMidod  in  o])eration  of  the  Unit(Ml 
States  dredge  for  widening  the  present  channel  and  for  maintenance. 

July  1,  1007,  balance  unexpeiKltHl «  $10.^,409.  SO 

Proceeds  of  sales  of  contact  prints .35 


lornr^oo.oi 

Jnne  30,  1008,  amount  exiHjnded  during  fiscal  year  for  works  of 
improvement » l-'^l,  on*;.  15 


July  1,  1908,  bnlnnce  unex pouch h1___ 
July  1,  11)08,  outstanding  liiibilitics. 

July  1,  1908,  balance  available 


(JO,  r.  \:\.  so 
4,:ir»i.n2 


ri(j.  102. 


Amount  (estimated)  required  for  coniph'tion  of  oxlstlng  proji^ct--  1,017.  OJ55.  75 


Amount  that  can  be  pr<>fital>ly  oximmkUsI  in  fiscal  yoar  riHlinir  Jinie 
80, 1010,  for  works  of  Iniproveniont  and  for  nuiintiMianrc,  iu  ad- 
dition to  the  balance  unexiK^ndcMl  July  1,  lOOS 2m.  0<M).00 

Submitted  In  compliance  with  n-cpiircnnMits  of  sundry  civil  a'-t  of 
Jane  4,  1897,  and  of  section  7  of  the  river  and  harlMir  act  of 
1890. 
(See  Appendix  U  2.) 

J.  Channel  from  Galveston  Tlarhor  to  Texas  Cify^  Tex.-  The 
natural  depth  over  the  line  of  this  ehsinncl  was  from  4  to  s  IVci. 
During  1895  and  189G  a  channel  IG  feet  (l(M»p  wjis  (lro(l<j:e(l  l>y  the 
Texas  City  Terminal  Company  at  an  exjxMi^r  of  i^l  li*>.nuO.  Ai  llie 
time  of  the  adoption  of  the  presc»nt  project  this  chaniMil  had  shoaled 
to  its  natural  depth. 

•The  balance  unexpended  July  1,  1907,  ^iu."i.r>i>1.77,  as  j«lin\vn  by  r<M»«»rt  fi)r 
fiscal  year  endlnfc  June  I^),  1007,  is  In  error,  tli*'  (llsrn']ianifc-  bolii;:  «iin'  ri»  c»rror 
in  Inking;  up  $21  .«8  received  from  lu'oci^otls  of  sales  of  condenineil  proiH*rt^ 
wblcb  did  not  pertain  to  this  work. 
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The  river  and  harbor  act  of  March  3, 1899,  provided  for  deepening 
the  channel  north  of  Pelican  Island  from  Galveston  Harbor  to  Texas 
City,  Tex.,  to  a  depth  of  25  feet  and  a  width  of  100  feet  at  the  bottom, 
at  a  cost  not  to  exceed  $250,000. 

The  full  amount  had  been  expended  on  the  work  under  this  appro- 
priation up  to  the  close  of  the  fiscal  year  ending  June  80,  1905,  *the 
Texas  City  Company  paying  the  expenses  of  superintendence,  inspec- 
tion, etc.  The  channel  was  dredged  100  feet  wide  on  bott>om  and 
25  feet  deep  from  Texas  City  wharves  to  25  feet  of  water  in  Ghd- 
veston  Harbor,  a  distance  of  34,000  feet. 

In  addition  to  the  amounts  mentioned  above,  the  Texas  City  Com- 
pany, according  to  figures  furnished  by  them,  expended  $148,906.98 
in  completing  channel,  $172,734.58  in  digging  turning  basin  and 
slip,  and  in  1906  removed  698,222  cubic  yards  at  a  cost  of  $16,028.61 
in  maintaining  channel. 

The  further  work  contemplated  is  for  maintenance  of  the  channeL 
During  the  past  fiscal  year  1,001,147  cubic  yards  of  material  has  been 
removed  by  contract  at  a  cost  of  $30,606.60,  for  redredging  the  chan- 
nel to  a  depth  of  23  feet,  with  $875.73  expended  during  me  year  for 
surveys,  superintendence,  etc. 

The  total  amount  expended  by  the  United  States  to  June  30,  1908, 
is  $275,519.69,  of  which  $25,519.69  was  applied  to  maintenance.  In 
addition  $4,686,01  was  expended  from  deposit  of  contractors  to  cover 
expenses  of  superintendence,  inspection,  etc. 

The  maximum  draft  that  can  be  carried  June  30,  1908,  at  mean 
low  tide  over  the  shoalest  part  of  this  channel  is  16^  feet. 

Variation  of  water  surface  is  about  IJ  feet. 

The  effect  of  the  project  on  freight  rates  is  not  known. 

llie  tonnage  for  tlie  port  of  Texas  City,  Tex.,  for  the  calendar 
year  1907,  as  furnished  by  the  Texas  City  Terminal  Company,  of 
Texas  City,  is  as  follows:  Foreign  exports  ahd  imports,  58,240  tons, 
valued  at  $4,460,173;  coastwise  domestic,  19,219  tons,  valued  at 
$2,401,000;  total  77,459  tons,  valued  at  $0,867,773. 

Keference  to  report  on  examination  made  in  compliance  with  act 
of  jNIarch  2,  1907,  will  be  found  on  page  474  of  this  report. 

It  is  proposed  to  expend  the  available  balance  and  the  appro- 
priation reconiniended  in  maintaining  the  present  channel. 

July  1,  1907,  balance  unexpondod $58,841.32 

Salos  of  contact  prints .20 


59,841.52 

Juno  30,  1908,  amount  expended  during  fiscal  year  for  maintenance  of 

imi)rovemeut 25, 861. 01 


July  1,  1908,  balance  unexpended 34,480.51 

July  1,  1908,  outstanding  liabilities 6,121.32 


July  1,  1908,  balance  available 28,359.19 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 50,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  U  3.) 
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4-  Channel  to  Port  Bolivar^  Tex. — ^The  river  and  harbor  act  of 
March  2,  1907,  appropriated  $50,000  for  obtaining  a  channel  150 
feet  wide  and  25  feet  deep,  with  increased  width  at  wharf,  from  Gal- 
▼eston  Harbor  to  Port  Bolivar. 

This  channel  will  extend  from  the  Gulf  and  Interstate  Railway 
transfer  wharf  southerly  to  Bolivar  Roads,  a  distance  of  4,275  feet. 

During  the  fiscal  year  a  contract  was  entered  into  for  dredginff 
of  channel,  and  247,998  cubic  yards  of  material  was  removed.  Work 
was  suspended  December  9,  1907,  pending  the  completion  of  bulk- 
head by  the  Gulf  and  Interstate  Railway  Company,  behind  which  the 
spoil  is  to  be  placed. 

The  minimum  depth  over  the  line  of  proposed  channel  is  8  feet  at 
mean  low  water. 

Variation  of  water  surface  is  about  IJ  feet. 

The  channel  is  used  for  tugs  and  bar;res  in  the  transfer  of  freight 
cars  to  and  from  Galveston^  and  when  complcttMl  will  allow  ships  to 
load  at  the  Bolivar  wharf  without  transfer  of  freight  to  (ialveston. 

Amount  expended  on  existing  project  to  close  of  fiscal  year  ending 
June  30,  1908,  $18,873.51. 

The  project  is  about  35  per  cent  completed. 

No  commercial  statistics  have  been  obtained. 

Report  on  examination  is  printed  in  House  Document  No.  719, 
Fifty-ninth  Congress,  first  session. 

The  available  balance  and  the  appropriation  recommended  will 
be  applied  toward  completing  the  clianiiel  and  in  maintaining  and 
widenmg  the  channel  in  front  of  the  wharves  to  provide  room  for 
vessels  to  turn  in. 

July  1,  1907,  balance  iinexponrlofl flO,834.42 

Jane  30,  1908,  amouut -exiMMidi'd  durin;;  flsrnl  yiMi-.  f.n*  wniks  of 
Improvement 18,707.93 


July  1,  1908,  balance  unexpemUMl 31,12(».  40 

July  1,  1908,  outstanding  liabilillrs 4,455.35 


July  1,  1908,  balance  avnIlnMe- 20, 071. 14 


July  1,  1908,  amount  covered  by  iinconiplotod  contracts 'Jo,  ()ii.;;o 


Amount  that  can  be  profitably  expendcMl  in  fis<>nl  year  (>ndln^  June 
£M),  1010,  for  maintenance  of  improvement,  in  addition  to  tlic 
balance  unexpended  July  1,  lOOs 50,000.00 

Submitted  in  compliance  witli  HMpiirciiM-nts  of  sniulry  civil  a<t  of 
June  4»  1897,  and  of  section  7  of  the  river  and  harbor  act  of  I.'SOO. 

(See  Appendix  U  4.) 

6.  Galveston  ship  channel  and  Bitfffflo  Bnynu^  Texas. — The  sliip 
channel  in  Galveston  Bay  and  I'ufTalo  IJayou  arc  two  links  in  the 
Mraterway  connecting  Houston  with  d<M»p  wnlcr  in  (Jalveston  Bay. 
the  other  links  being  the  San  Jacinto  Kivrr  and  the  M()r<ran  Cauah 

In  their  natnral  state  thc<e  two  waterways  Inid  a  depth  of  from 
4  to  8^  feet,  of  various  wi(hlis.  The  earlier  ])n)jects  for  their  ini- 
provement,  adopted  in  1H71,  1K77,  1881,  and  1k<)'J,  provided  for  a 
channel  100  feet  wide  and  VI  feet  deep.  Drednrinor  wns  cm-r-ieJ  on 
for  a  number  of  years,  fi'mi^hin^r  a  channel  suHi<*icnt  for  the  char- 
acter of  vessels  then  navigating  tlie^e  channels. 
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In  1892  the  Government  purchased  the  Morgan  Cut  and  Canal 
5.48  miles  long,  for  $92,316.85. 

The  amount  expended  on  original  projects  prior  to  operations  under 
existing  projects  was  as  follows: 

Ship  channel  in  Galveston  Bay  (including  the  purchase  of  Morgan 

Cut  and  Canal,  $92.316.85) %  $800,328.16 

Buffalo  Bayou,  Texas 210,137.64 

Total 1, 010, 465. 80 

The  existing  project,  adopted  in  1899  (p.  1515,  Annual  Report 
Chief  of  Engineers,  1898),  as  modified  in  1905  (p.  1495,  et  seq., 
Annual  Report  Chief  of  Engineers,  1905),  is  as  follows: 

For  completing  channel  to  head  of  I/ong  reach,  including  turning 
basin  600  feet  in  diameter,  25  feet  deep,  side  slopes  1  on  2,  division 
1  (bay),  1  on  3  in  divisions  2  and  3  (river),  least  radius  2,500 
feet,  350  feet  on  bottom  in  division  1   (bay),  100  feet  on  bottom 

in  divisions  2  and  3   (river) $3,170,000 

20.(MiO  feet  of  dike  revetment 40,000 

One  hjTlraulic  dredge 150,000 

Engineering  and  contingencies  (about  10  per  cent) 340,000 

Total 3, 700, 000 

Amount  available  December  1,  1904 150,000 

Balance  required 3,550,000 

The  act  of  March  2,  1907,  appropriated  $200,000  and  authorized 
continuing  contracts  for  prosecutinff  the  improvement  in  the  sum  of 
$L>00,000,  of  which  $55,000  is  yet  to  be  appropriated. 

Of  the  $200,000  appropriated  March  2,  1907,  $50,000  was  expended 
for  the  restoration  of  the  channel  from  foot  of  Main  street,  Houston, 
to  head  of  Long  reach. 

By  contract  and  United  States  dredges  1,978,241  cubic  yards  of 
material  has  been  removed  from  the  different  divisions,  of  which 
1,40!2,!:^28  cubic  yards  was  for  maintenance  and  28,000  cubic  yards  was 
reliandled,  being  material  from  the  Houston  division  dredged  with 
dipper,  and  dumped  in  turning  basin  to  be  pumped  ashore.  Snag- 
ging operations  have  been  carried  on  in  the  upper  stretches  of  the 
ayou. 

During  the  fiscal  year  the  channel  has  filled  in  generally  through- 
out its  entire  length  to  an  amount  of  185,000  cubic  yards,  and  since 
the  beginning  of  1905  a  fill  of  6,306,000  cubic  yards  has  taken  place. 

The  amount  expended  on  the  existing  project  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1908,  was  $1,851,956.51,  of  which 
$152,284.65  was  for  maintenance. 

The  project  is  about  46  per  cent  completed. 

The  usual  variation  of  level  of  water  surface  is,  division  1  (bay 
division),  lower  bay,  1.3  feet;  upper  bay,  0.5  foot,  and  divisions  2 
and  3  (river  divisions),  less  than  one-half  foot.  In  times  of  iSood 
rises  of  12  or  more  feet  occasionally  occur  in  Buffalo  Bayou. 

The  maximum  draft  that  can  be  carried  on  June  30,  1908,  at  mean 
low  tide  is,  from  Bolivar  channel  to  Red  Fish,  16  feet;  thence  to 
Morgan  Point,  11  feet;  thence  to  Clinton,  16  feet:  thence  to  head  of 
Long  reach,  12  feet;  thence  8  feet  to  foot  of  Main  street,  Houston. 

The  effect  of  this  project  on  freight  rates  is  unknown  and  is  inde- 
terminate because  of  a  railroad  rate  differential  in  favor  of  Houston, 
authorized  by  the  railroad  commission  of  the  State  of  Texas. 


fe' 
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The  secretary  of  the  Houston  Cotton  Exchange  and  Board  of 
Trade  reports  the  tonnage  carried  on  the  bayou  during  the  calendar 
year  1907  as  4^52,463,  valued  at  $24,460,730.  It  is  given  in  detail  in 
Appendix  U  5  of  this  report 

For  number  of  vessels  passing  through  Morgan  Canal,  see  rep  >rt 
on  oi>erating  and  eve  of  Morgan  Canal,  Appendix  U  7  of  this  report. 

It  is  proposed  to  expend  the  available  runds  and  the  amount  esti- 
mated as  a  profitable  expenditure  in  fiscal  year  ending  June  30, 1910, 
toward  completing  work  now  under  way,  including  dredging  turning 
basin  at  head  of  Long  reach,  easing  bends  to  2,500  feet  radius,  main- 
tenance toward  a  more  uniform  depth,  repair  of  pile  and  brush  dike 
in  upper  bay,  and  snagging  operations  throughout  bayou. 

It  progress  is  to  be  made  toward  the  completion  of  the  project 
depth,  25  feet,  throughout  this  channel,  more  liberal  appropriations 
must  be  made  for  the  work,  as  the  cost  of  maintenance  is  increasing 
yearly  as  increased  depth  is  obtained. 

Except  one  stretch  or  1 J  miles,  this  channel  has  beon  dredged  to  18^ 
feet.  By  January  1,  1909,  the  remaining  section  will  probably  have 
been  completed  to  that  depth,  but  in  the  meantime  some  other  section 
will  have  shoaled. 

July-lp  1907,  balance  unexi)ended $307,  SO(J.  41 

Anionnt  appropriated  by  sundry  civil  act  approved  May  27,  lf>O.S__      145, 000.  (M) 
ProceedB  of  sales  of  contact  prints 4.07 


452,810.48 
Jane  80,  1906.  amount  expended  during  fiscal  y^ar: 

For  works  of  improvement $1.^.S,  r»2l).  28 

For  maintenance  of  improvement Gii,  S.s:{.  05 

102, 41 2. 33 


July  1, 1908,  balance  unexpended 200,  :)m.  15 

July  1,  1008,  outstanding  liabilities 45,  S52. 20 


July  1,  1908,  balance  available 214,  ryAr*.  05 

July  1, 1908,  amount  covered  by  uncompleted  contra<?ts 15, 103.  K; 

Amount  (estimated)  rocinired  for  completion  of  existing  project..  2,  fi.''>5, 000. 00 


Amount  that  can  be  profitably  expend<»d  In  fiscal  year  ending 
June  30,  1910,  for  works  of  inii)rovcni(»nt  and  for  nmintcMuuKre, 
in  addition  to  the  balance  unexpended  July  1.  11K)S 04.SO,  000. 00 

Submitted  in  compliance  with  rcHinin'ments  of  sundry  civil  n<*t  of 
June  4, 1897,  and  of  section  7  of  tlie  river  and  harbor  act  of  ISOO. 

(See  Appendix  U  5.) 

6.  Removina  the  water  hyacinths  from  Texas  waters. — On  August 
9, 1907,  water  nyacinths  wero  discovered  in  Huff'alo  liayou,  Texas,  and 
vicinity,  and  an  allotment  of  $r»()()  was  made  on  X()veml)er  4,  liK)7,  to 
destroy  them  and  prevent  them  from  becoming  an  obstruction  to 
navigation. 

During  the  fiscal  year,  under  United  Stales  supervision,  tlie,  city 
of  Houston^  Tex.,  removed  practically  all  hyacinths  from  liutl'alo 
Bayou  by  hired  labor. 

Total  amount  expended  on  this  work  up  to  the  close  of  thp  fiscal 
year  ending  June  30,  li)08,  was  $25/27. 

*Of  this  amount  $55,000  is  for  cnntiiiuiug-coutruct  work  authorized  by  tlie 
river  and  hari>or  act  of  Mardti  2,  1907. 
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November  4,  1907,  amount  allotted $500.00 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement        25.27 

July  1,  1908,  balance  unexpended ' 474. 73 

July  1,  1908,  outstanding  liabilities 9. 99 

July  1,  1908,  balance  available • 464. 74 

(See  Appendix  U  6.) 

7.  Operating  and  care  of  Morgan  Canal^  Texas. — ^A  custodian  was 
stationed  at  the  canal  during  the  past  fiscal  year. 

A  statement  contained  in  the  report  of  the  local  engineer  oflBcer 
shows  the  items  of  expenditure,  which  amounted  to  $360,  exclusive  of 
liabilities  outstanding,  amounting  to  $30. 

(See  Appendix  U  7.) 

8.  West  Galveston  Bay  channel^  Texas^  and  mouths  of  adjacent 
streams^  including  Trinity  River^  Anahuao  Channel^  Cedar  Bayou^ 
Chocolate  Bayou^  and  Bastrop  Bayou. — ^This  project  embraced  the 
improvement  of  the  following  localities:  West  Galveston  Bay,  the 
Galveston  and  Brazos  Canal,  Double  Bayou,  moutii  of  Trinity  Kiver, 
Anahuac  Channel,  East  Bay  Bayou,  Turtle  Bayou,  Clear  Creek, 
Dickinson  Bayou,  Chocolate  Bayou,  Bastrop  Bayou,  Oyster  Creek, 
and  the  mouths  of  adjacent  streams.  (Annual  Report  Chief  of 
Engineers,  1900,  p.  2438,  et  seq.) 

Prior  to  March  3,  1899,  the  improvement  of  West  Galveston  Bay 
channel,  mouth  of  Trinity  River,  and  Cedar  Bayou  had  been  inde- 
pendent. At  that  date  they  were  consolidated  with  the  other  works, 
except  Anahuac  channel,  which  was  added  by  act  of  March  3,  1905, 
and  Chocolate  and  Bastrop  bayous,  which  were  added  by  the  act  of 
March  2,  1907.  The  Brazos  River,  between  Velasco  and  Richmond, 
which  was  included  in  the  improvement  for  a  time,  is  now  covered 
by  a  separate  appropriation  and  has  been  transferred  to  the  Dallas 
district.     The  estimated  cost  of  the  modified  project  is  $248,646.34. 

The  object  of  this  improvement,  in  part,  is  to  obtain  and  maintain 
a  navigable  channel  depth  of  from  4  to  6  feet  across  the  bars  at  the 
mouths  of  the  streams  and  bayous  from  deep  water  in  the  bay  to 
deep  water  in  the  bayous. 

The  improvement  is  intended  to  develop  a  light-draft  inland  navi- 
gation which  will  afford  cheap  transportation  by  light-draft  steam- 
ers and  barges  to  tlie  coast  country  of  Texas. 

As  the  West  Galveston  Bay  channel  and  Galveston  and  Brazos 
River  Canal  have  been  included  in  the  "  Inland  Waterway  on  the 
Coast  of  Texas  "  and  appropriated  for  under  that  heading,  allot- 
ments for  these  works  under  this  appropriation  have  ceased. 

About  four-fifths  of  the  project  has  been  completed. 

The  effect  of  these  improvements  has  been  generally  to  decrease 
freight  rates  to  all  points  reached  by  the  channels  improved. 

It  is  proposed  to  apply  the  balance  available  and  the  appropriation 
recommended  in  dredging  and  snagging,  for  maintenance,  and  in 
opening  up  bayous  emptying  into  the  Galveston  bays,  in  accordance 
with  approved  project. 

More  and  larger  boats,  especially  power  boats  with  schooner  hulls, 
have  been  built  to  utilize  the  improvement.    Most  of  the  points 
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reached  are  settlements  not  on  railroads,  and  the  improvements  are 
of  great  importance  to  their  commercial  life. 

The  amount  expended  on  these  improvements  under  present  proj- 
ect to  June  30, 1908,  has  been  as  follows: 

Channel  across  Hanna  reef $681.01 

Doable  Bayou 10, 549. 15 

Anahaac  channel 12, 100. 00 

Month  of  Trinity  Uiver 8,636.18 

Oedar  Bayou 11,885.52 

dear  Creek 10, 490. 16 

Dickinson  Bayou 6, 282. 33 

Bastrop  Bayou 9,920.22 

Chocolate  Bayou 331.05 

Dredge  Qen,  H.  1/.  Robert 67, 992. 51 


T6tal 138, 869. 03 

CONSOLIDATED. 

July  1,  1907,  balance  unexi^nded $47,032.74 

Taken  up  under  Improving  inland  waterway  on  coast  of  Texas..  81.90 


46, 950. 84 
June  30»  190S,  <amount  exi)on(1ei1  during  fiscal  year: 

For  works  of  Improvement $ir>,  .'iin.  39 

For  maintenance  of  improvement 2:5,  -isr*.  17 

39,000.56 


July  1,  1908,  balance  unexpended 7,  or»0. 28 


Amount  (estimated)  required  for  completion  of  existing  project—    ni),  640.34 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  improvement  and  for  maintenance,  in  addi- 
tion to  the  balance  unexpended  July  1,  1908 100,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(a)  Channel  across  Hanna  reef  {East  Bay  Bayou). — This  is  a 
channel  across  Hanna  reef,  connecting  lower  Galveston  Bay,  East 
Bay,  and  East  Bay  Bayou,  and  is  on  the  direct  line  of  the  inland 
waterway  project.    The  natural  depth  was  3.5  feet  at  mean  low  tide. 

Amount  expended  to  June  30,  1908,  $081.91.  This  expenditure 
was  made  in  1903  and  ivsulted  in  a  channel  7  feet  deep  at  mean  low 
tide  and  from  40  to  00  feet  wide.  This  channel  has  since  closed  and 
the  maximum  draft  that  can  be  carried,  June  30, 1008,  is  about  2|  feet 
at  mean  low  tide. 

Variation  of  water  surface  about  1  foot. 

It  is  estimated  that  500  tons  of  vegetables  comes  out  of  East  Bay 
Bayou  each  year  and  that  about  one-half  as  much  returns.  There 
is  also  some  fish  and  oysters  carried  tlirou<rh  this  channel,  but  the 
present  shallow  channel  prevents  any  extensive  business  being 
carried  on. 

(6)  Double  Bayou. — The  navigation  of  this  bayou  was  obstructed 
by  a  bar  which  prevented  boats  drawing  over  2  feet  of  water  entering 
the  bayou. 

The  amount  expended  on  work  of  existing  project  up  to  the  close 
of  the  fiscal  year  ending  June  30,  1908,  SlO.niO.l.*).  of  whidi  $:5.r>9:).9r) 
was  applied  to  maintenance,  exclusive  of  $2,711.40  deposited  by 
private  parlies. 
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This  exi)€nditure  resulted  in  the  excavation  and  maintenance  of  a 
channel  6,095  feet  long,  80  to  100  feet  wide,  and  from  5}  to  7i  feet 
deep  across  the  bar  and  into  the  bayou. 

The  maximum  draft  that  can  be  carried  June  30,  1908,  at  mean 
low  water  is  4^  feet. 

The  variation  of  water  surface  is  about  one-half  foot.  The  bayou 
is  navigable  for  6  miles  above  the  mouth. 

The  commerce  through  this  channel,  as  given  by  Burt  H.  Collins, 
for  the  calendar  year  1907,  amounted  to  more  than  3,600  tons  of 
produce,  mainly  rice  and  merchandise,  valued  at  $255,0()0. 

July  1,  1907,  balance  unexpended |3, 999.45 

Transferred  to  Clear  Creek,  Texas 403. 50 

8,595.95 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance  of 
improvement 3, 595. 95 

(c)  Anahudc  channel. — ^The  original  depth  of  this  channel  was 
about  3  feet. 

Amount  expended  on  work  of  existing  project  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1908,  $12,100,  of  which  $6,124.99  was 
for  maintenance  of  channel. 

The  expenditure  resulted  in  the  excavation  and  maintenance  of  a 
channel  16,013  feet  long,  80  feet  wide,  and  7  feet  deep,  from  6  feet  of 
water  in  Trinity  Bay  to  8  feet  of  water  in  Browns  Fass ;  many  large 
snags  were  removed- from  Browns  Pass  and  Anahuac  channel,  and 
an  old  bulkhead  was  removed  from  the  channel. 

During  the  fiscal  year  162,028  cubic  yards  of  material  was  re- 
dredged  in  maintaining  channel. 

Maximum  draft  that  can  be  carried  June  30,  1908,  at  mean  low 
tide  is  1\  feet. 

Variation  of  water  surface  is  about  one-half  foot. 

This  channel  is  used  by  United  States  mail  boat,  and  as  there  is 
no  railroad  communication  with  the  adjacent  country,  all  produce 
and  supplies  pass  through  this  channel.  Rice  is  the  principal  agri- 
cultural product. 

Commercial  statistics  received  show  the  commerce  to  be  more  than 
74,311  tons,  valued  at  $1,925,857. 

July  1,  1007,  balance  unexpended l $6,124.99 

Juno  30,  1008,  amount  expended  during  fiscal  year  for  maintenance  of 

improvement 6, 124. 99 

{d)  Mouth  of  Trinity  River. — ^This  river  empties  into  Galveston 
Bay  through  several  mouths  or  passes,  opposite  each  of  which  a  bar 
existed  on  which  the  depth  of  water  did  not  exceed  3i  feet  at  mean 
low  tide. 

Under  earlier  projects,  adopted  June  18,  1878,  and  amended  May  4, 
1899,  dredging  and  snagging  were  done,  the  west  jetty  at  Middle  Pass 
completed  to  a  length  of  7,350  feet,  and  a  channel  100  feet  wide  by  5 
feet  deep  secured  at  a  cost  of  $75,000.  The  channel  subsequently 
shoaled  to  a  ruling  depth  of  3J  feet,  and  at  present  Browns  Pass  lead- 
ing into  the  Anahuac  channel  is  the  one  used  and  under  improve- 
ment. 

Amount  expended  on  the  work  of  existing  project  up  to  the  close 
of  the  fi?ral  year  ending  June  30,  1008,  $8,636.18,  of  which  $4,995.74 
was  apjjliod  to  maintenance. 


Under  pneeot  project  i  ofeir.nel  f*?  ftvi  wide  ar.d  r'  t\vt  dtY:>  wji^ 
dredged  a  distance  of  5.7«:0  fees  and  a  log  jar.i  rv:r.ovi\i  ir.-V.  uio 


Daring  the  fiscal  y«r  I'^^-i'Si*  cubic  yanis  of  matorisl  was  ro!v.v'*vt\5 
for  mainienacoe  of  chaniJrL 

Maximum  dnft  that  can  W  carrieJ  Ji:::o  Ih^.  IvvS.  ai  moan  low 
water.  7  feet. 

Variation  of  water  surface  i?  about  or.e-h:i!f  fvxn. 

During  the  calendar  year  liV'T.  li:r..lvr.  riv,  oTc,  valiusl  at 
$1,003,009.  and  fuel  oil.  valued  at  ^v".7:-.4.  p:i>j^vi  ihnv.j^h  this  chan- 
nel, in  addition  to  miscellaneous  supplier 

Jnly  1.  1907,  balance  aaex;vcded __.    .  _  $i.  1*17.  iV^ 

Transferred  to  Clear  Cre^  Texas __ :ui.i»T 

JiiDe3Q,  I9OS1,  amoant  expeudetl  durin^r  fiscal  year  for  n;:)!n:t«r.:nuv  of 
ImproTexnent S,V\i>S 

(e)  Cedar  Bayou. — Cellar  Bayou  discharp^s  into  the  northAvosi 
corner  of  Galveston  upper  Ikiv,  at  a  point  nlvMii  1}  miles  Ivlow  the 
mouth  of  the  San  Jacinto  liiver,  and  disiam  JSi 'miles  fivni  iial- 
veston. 

The  original  project  for  this  improvement  was  ailopied  Septemlvr 
19,  1890,  and  consisted  in  deepeninir  the  channel  over  the  Ivir  hy 
dredginff.  so  as  to  afford  a  depth  of  5  feet  at  mean  low  tiile.  :nid  pn> 
tecting  the  dredged  channel  by  brush  and  stone  walls  or  jellies.      The 
amount  previously  expended  on  this  project  was  #:VJ,ir»0. 

After  crossing  the  oar  a  least  deplh  of  i>  fivt  can  Iv  carried  up 
the  bavou  for  a  distance  of  17  miles. 

Unrfer  present  project  the  jetties  were  n^naiivd  by  lillinir  the  lowest 
places  and  gaps  with  riprap,  and  a  cliannel  S  feet  deep.  Si)  feci  w  ide, 
8,690  feet  long  was  dredged  from  the  8-foot  ilejiih  inside  tlie  bayi»u 
across  Cloppers  bar  and  connecting  with  the  s-foot  depth  in  San 
Jacinto  Bay. 

During  the  fiscal  year  100,709  cubic  yards  of  malerinl  was  reimn  t'd 
in  maintaining  channel. 

Amoimt  expended  on  existing  projtMl  to  clos<^  of  fiscal  ve:ir  eiulin*^ 
June  30,  1908,  $11,885.52,  of  which  $l.u;5!).;^7  was  api>lied  to  mainic- 
nance. 

Maximum  draft  that  can  be  carried  June  TO,  IJHIS.  i;  foct. 

The  rise  and  fall  of  tide  is  about  A  foot,  except  duriiiir  fr-c-hcts. 

It  has  been  impossible  to  obtain  the  commercial  statist ics  of  tlie 
effect  of  this  improvement.  One  boatman  n^ports  takin*::  onf  !,lM)(), 
000  brick  during  the  calendar  year  1007,  valued  n(  $1>J»0().  Kicc  and 
other  agricultural  products,  toircther  with  sujjplics  ftn*  the  jHlJMn-Mt. 
cotnmunity,  are  carried  throujxh  this  channel,  llirre  lM*in;r  no  mjIroMil 
facilities  within  convenient  distance. 

July  1,  1907,  balance  nnoxixMidcd _      $5.  i;.."..  sr, 

Transferred  to  Clear  Greek,  Texas .    .  Jli.  is 

i.!»:ii».  :57 
June  80, 1908,  amount  exixMulod  during  liHcnl  ycnr  for  innlntiMinncc  <ir 
Improvement .        •!.  !»:»'.♦.  :rr 

(/)  CleoT  Creek. — Clear  Crc<'k  em|)(ies  into  (lal veston  upper  bay 
from  the  we&st.    It  was  obstructed  at  IIm  mouth  by  a  narrow  rsvuv^l  Uw^ 
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on  which  the  depth  did  not  exceed  2  feet.  For  a  distance  of  2  miles 
above  the  mouth  the  ruling  depth  is  8  feet;  it  then  broadens  into  a 
lake  3  miles  long  and  IJ  miles  wide,  having  before  improvement  an 
average  depth  of  1^  feet.  Above  the  lake  the  prevailing  depth  is 
from  8  to  12  feet,  which  can  be  carried  25  miles  above  its  mouth. 

Private  parties  have  at  various  times  dredged  through  the  bar  at 
the  mouth  into  Galveston  Bay,  and  at  present  there  is  across  this  bar 
a  channel  about  40  feet  wide  with  a  least  depth  of  6  feet  at  mean  low 
tide. 

During  the  past  year  the  U.  S.  dredge  Captain  G.  W.  HoweU  has 
dredged  a  channel  22,847  feet  long,  40  feet  wide,  and  from  4  to  6  feet 
deep  through  the  lake,  making  a  continuous  channel  with  a  least 
depth  of  4  feet  at  mean  low  tide  for  25  miles. 

Amount  expended  on  existing  project  to  close  of  fiscal  year  ending 
June  30,  1908,  $10,490.16. 

The  maximum  draft  that  can  be  carried  June  30. 1906,  at  mean  low 
tide  over  the  shoalest  part  of  the  locality  is  4  leet.  Variation  of 
water  surface  is  three-fourths  foot. 

No  commercial  statistics  have  been  obtained.     - 

July  1,  1907,  balance  unexpended $7,999.70 

Transferred  from  other  works 2,539.73 

10,539.43 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  Im- 
provement      10,*  487. 66 

July  1,  1908,  balance  unexpended 61.87 

(g)  Dickinson  Bayou. — Dickinson  Bayou  empties  into  Galveston 
lower  bay,  about  20  miles  northwest  of  the  city  of  Galveston.  Navi- 
gation was  obstructed  by  a  bar  at  its  mouth  with  2^  feet  of  water  on 
its  crest.  After  crossing  the  bar  a  depth  of  10  feet  can  be  carried 
up  the  bayou  for  20  miles  or  more,  and  a  depth  of  6  feet  for  a  dis- 
tance of  25  miles  from  its  mouth. 

During  the  past  year  the  U.  S.  dredge  Captain  G.  W.  HoweU  exca- 
vated a  channel  10,025  feet  long,  40  feet  wide,  and  5  feet  deep  over  a 
distance  of  15,500  feet  through  the  bar  at  the  mouth  and  to  deep 
water  in  the  bayou. 

Amount  expended  on  existing  project  to  close  of  fiscal  year  ending 
June  30,  1908,  $6,282.33. 

The  maximum  draft  that  can  be  carried  June  30,  1908,  at  mean 
low  tide  over  the  bar  is  3i  feet 

Variation  of  water  surface  is  1  foot . 

No  commercial  statistics  have  been  obtained. 

July  1,  1907,  balance  unexpended] $6,900.70 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement     ©,  282. 03 

July  1,  1908,  balance  unexpended 717.67 

(/i)  Bastrop  Bayou. — Bastrop  Bayou  ompties  into  Bastrop  Bay, 
which  is  part  of  West  Galveston  Bay.  The  mouth  of  the  bayou  is 
5  miles  northwest  of  San  Luis  Pass  and  had  a  long  shallow  approach 
with  only  10  inches  of  water  on  the  bar.  For  2  miles  above  tne  bar 
the  water  is  shallow,  averaging  about  2  feet.  Above  that  point  there 
is,  in  general,  a  depth  of  10  feet,  but  this  depth  was  reduced  by  three 
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shoals  of  a  total  length  of  about  3  miles  with  a  depth  of  2  feet.  The 
stream  can  be  navigated  above  these  shoals  for  a  distance  of  20  miles 
by  vessels  of  light  draft 

A  channel  400  feet  long,  35  to  40  feet  wide,  and  4  feet  deep  was 
cat  through  the  shell  reef  at  the  entrance  to  Bastrop  Bay  by  the 
U.  S.  dred|^  and  sna^  boat  Gen.  S.  Af.  Mansfield  in  1906  at  a  cast  of 
$269.42,  this  amount  being  subscribed  by  interested  parties. 

During  the  past  year  the  U.  S.  dredge  Captain  G.  W.  Howell 
dredged  a  channel  18,765  feet  long,  40  feet  wide,  and  4  to  5  feet  deep 
from  the  shell  reef  at  the  entrance  to  Bastrop  Bay,  across  Bastrop 
Bay,  and  up  the.  bayou  to  the  5-foot  depth  of  water  above  the  three 
shoals  obstructing  navigation. 

Amount  expended  on  work  of  existing  project  to  close  of  fiscal  year 
ending  June  30, 1908,  $9,920.22. 

^  The  maximum  draft  that  can  be  carried  June  30, 1908,  at  mean  low 
tide  is  3  feet  from  bay  to  dredge. 

Variation  of  water  surface,  1  foot. 

No  commercial  statistics  have  been  obtained. 

July  1,  1907,  balance  unexpended $6,464.86 

Transferred  to  Clear  Creek,  Texas 70.78 

6. 385. 08 
Jane  80,  1908,  amonnt  expended  dnrlng  fiscal  year  for  works  of  Im- 

proTement 6, 385. 08 

(f)  Chocolate  Bayou. — Chocolate  Bayou  empties  into  Chocolate 
Bay,  an  arm  of  W^  Galveston  Bay,  about  12  miles  north  of  San 
Luis  Pass.  At  its  mouth  there  is  a  bar  with  3  feet  of  water  on  its 
crest.  Above  this  bar  the  depth  varies  from  7  to  15  feet  for  60  miles 
from  its  mouth. 

Amount  expended  on  work  of  existing  project  to  close  of  fiscal  year 
ending  June  30,  1908,  $331.05. 

The  maximiun  draft  that  can  be  carried  June  30,  1008,  at  mean 
low  tide  over  the  shoalest  part  of  the  locality  is  3  feet. 

Variation  of  water  surface,  1  foot. 

It  is  proposed  to  excavate  a  channel  across  tlio  bar  from  5  feet  in 
the  bay  to  5  feet  in  bayou,  at  an  expense  of  $i>,000. 

No  statistics  have  beon  obtained. 

No  work  has  yet  been  done  on  this  project. 

Amonnt  appropriated  by  river  and  harbor  act  ai)i>ruved  March  2, 1007.  $8. 1)00. 45 
Tranaferred  to  Clear  Creek,  Texas 1,500.00 

7,  490. 45 
June  80,  1008,  amount  expended  durhi};  flRcal  jonr  for  works  of  im- 
provement         330.  iV) 

Jnly  1,  1008,  balance  unexr»endi'd 7, 10s.  !C» 

(j)  Channel  in  West  Galrcftfon  Buy. — See  Inhind  waterway  on 
the  coast  of  Texas. 

(k)  Galveston  and  Brazos  liioer  Canal. — See  Inland  waterway  on 
the  coast  of  Texas. 

(See  Appendix  U  8.) 

9.  Inland  waterway  on  the  coast  of  Texas, — ^The  river  and  harbor 
act  of  March  2,  1907,  appropriat(Ml  $133,829,  and  autliorizod  the  Sec- 
retary of  War  to  enter  into  contraot  for  materials  and  ^otV.  \o  >3w^ 
extent  of  $300,000,  of  which  $55,0(K)  is  yet  to  be  approY^TWiV^^. 
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This  project  embraces  the  improvement  of  the  following  localities : 
West  Galveston  Bay  and  Brazos  River  Canal ;  channel  from  Axansas 
Pass  to  Pass  Cavallo,  including  the  Guadalupe  River  to  Victoria; 
Turtle  Cove  channel  rrom  Aransas  Pass  to  CJorpus  Christi,  Tex. 

The  object  of  the  improvement  is  to  obtain  and  maintain  a  navi- 
gable channel  depth  of  5  feet  in  a  canal  along  the  coast  of  Texas, 
utilizing  the  lagoons  lying  between  the  island  and  the  mainland. 
The  improvement  will  develop  a  light-draft  inland  navigation  which 
will  afford  cheap  transi)ortation  by  light-draft  steamers  and  barges 
to  the  coast  country  of  Texas. 

More  and  large  boats  with  auxiliary  gas  engines  have  been  built 
to  utilize  the  improvement.  Most  of  the  points  to  be  reached  are 
settlements  which  railways  can  not  afford  to  develop,  but  the  im- 
provements are  of  great  importance  to  their  commercial  life. 

Amount  expended  imder  this  appropriation  to  June  30,  1908,  has 
been  as  follows: 

West  Galveston  Bay  and  Brazos  River  Canal $58,337.48 

Aransas  Pass  to  Pass  Cavallo 8,312.37 

Guadalupe  Kiver * 26, 901.  58 

Turtle  Cove  channel 339. 12 


Total , 93, 890.  55 

It  is  proposed  to  apply  the  balance  available  and  amount  estimated 
as  a  profitable  expenditure  in  dredging,  snagging,  etc.,  in  accordance 
with  approved  project. 


OONSOLn)ATED. 


July  1, 1907,  balance  unexpended $182, 829. 42 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908—  245, 000. 00 

Taken  up  from  channel  in  West  Galveston  Bay Ql.  90 

Sales  of  contact  prints  and  refundment 3. 83 


377,915.15 
June  30,  1908,  amount  expended  during  fiscal  year : 

For  works  of  improvement , $72,972.32 

For  maintenance  of  improvement 20, 000. 00 

92, 972. 32 


July  1, 1908,  balance  unexpended 284, 942. 83 

July  1,  1908,  outstanding  liabilities 12,474. 13 

July  1,  1908,  balance  available 272,468.70 

July  1,  1908,  amount  covered  by  uncompleted  contracts 212,041.06 

Amount  (estimated)  required  for  completion  of  existing  project—        75,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1910,  for  works  of  improvement  and  for  maintenance,  in  ad- 
dition to  the  balance  unexpended  July  1,  1908 •155, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of 

1S99. 

(a)  West  Galveston  Bay  and  Brazos  River  Canal. — ^These  channels 
have  been  heretofore  carried  under  another  appropriation,  viz, "  West 
Galveston  Bay  Channel,  Texas,  and  mouths  of  adjacent  streams,  etc" 

«  Of  this  amount  $55,000  is  for  continuing-contract  work  authorixed  by  the 
river  and  harbor  act  of  March  2,  1907. 
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West  Galveston  Bay. — ^This  is  a  body  of  water  covering  about  39 
square  miles  and  lies  between  Gralveston  Island  and  the  mainland.  It 
extends  from  Galveston  Bay  to  the  west  end  of  Oyster  Bay  and  is 
connected  with  the  Gulf  of  Mexico  by  San  Luis  Pass  at  the  western 
extremity  of  Galveston  Island,  and  with  the  Brazos  River  by  the 
Galveston  and  Brazos  River  Canal.  The  minimum  depth  of  the  bay 
was  from  2J  to  8  feet.    The  navigable  channel  is  28J  miles  long. 

The  project  adopted  July  13,  1892,  and  modified  in  189G,  contem- 
plated a  least  depth  of  5  feet,  at  an  estimated  cost  of  $28,998.80. 

The  work  done  resulted  in  a  channel  100  feet  wide  and  3  to  3J  feet 
deep  from  Galveston  Bay  to  the  Galveston  and  Brazos  River  Canal. 
Beacons  were  also  erected  to  define  the  channel.  The  channel  sub- 
sequently shoaled  to  18  inches  in  places. 

Amount  expended  on  the  work  under  previous  project  to  close  of 
the  fiscal  year  ending  June  30,  1907,  was  $35,059.09,  of  which 
$1,385.34  was  for  maintenance. 

Expenditures  under  previous  project  resulted  in  opening  up  a 
channel  3  feet  deep  at  mean  low  tide  and  35  feet  wide.  The  maxi- 
mum draft  that  can  be  carried  June  30,  1908,  is  3  fiH»t. 

For  report  of  examination,  see  House  Document  No.  G-10,  Fifty- 
ninth  Congress,  second  session. 

From  records  kept  by  the  Gulf,  Colorado  and  Santa  Fo  Railway 
Company  of  vesst»ls  passing  through  the  draw  of  its  bridge  a(^ross 
West  Galveston  Bay  during  the  calendar  year  1907,  4,957  vessels 
used  the  watere  of  AVest  Galveston  Bay. 

Galvestion  and  Brazon  Iiirer  Vanah — This  canal  was  originally 
dredged  by  the  Galveston  and  Brazos  Navigation  Company.  The 
original  cut  was  10  miles  hmg  (made  in  1H.')1-1S53),  100  feet  wide  at 
bottom,  and  G  feet  deep.  Steamboats  from  115  to  175  feet  long  and 
from  28  to  30  feet  wide  used  the  canal,  carrying  from  550  to  1,200 
bales  of  cotton. 

The  United  States  purchased  the  canal  in  December,  1902.  at  a 
cost  of  $30,000.  The  canal  when  ac<jnire(l  by  the  United  States  was 
badly  obstructed  with  snags,  drift,  and  silt. 

The  canal  has  been  dredged  for  practically  its  entire  lengtli  to  a 
depth  of  3  feet  at  mean  low  water  and  width  of  from  35  to  40  feet. 
The  bank  has  been  reen forced  at  various  points  by  briisli. 

The  length  of  the  canal,  from  west  end  of  Oyster  Bay  to  Brazos 
Eiver,  is  8}  miles;  ruling  de])th,  3  feet. 

Amount  expended  on  the  canal  up  to  the  close  of  tlie  fiscal  vear 
ending  June  30,  11)07,  $(;7.308.8(>,  of  which  $:50,000  was  for  purchase 
of  canal  and  $3,203.07  applied  to  maintenance. 

The  existing  project,  combining  these  two  channels  under  one  ap- 
propriation, was  adopted  l>y  the  river  and  harbor  act  of  March  2, 
1907,  and  provides  for  a  clianiu^l  40  feet  wide  and  5  feet  deep,  at  an 
estimated  cost  of  $151,520,  and  $20,000  annually  for  maintenance. 

The  U.  S.  dredge  Capfahi  (J.  IT.  IIovull  has  been  engage<l  during 
the  year  in  deepening  channel  to  5  feet,  with  1  foot  over  depth,  40 
feet  wide  on  bottom  for  a  distance  of  33,500  feet. 

The  project  is  about  one-third  completed. 

Amount  expended  on  existing  project  to  close  of  fiscal  vear  ending 
June  80,  lOOS,  $5S,337.1«,  of  which  $20,000  was  for  maintenance  of 
the  improvement. 

57101— wo  inos — sa 
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The  total  amount  expended  on  the  West  Gralveston  Bay  and  Brazos 
Eiver  Canal  project  to  June  30, 1908,  is  $160,706.03,  of  which  $30,000 
was  for  the  purchase  of  the  canal  and  $24,589.31  for  maintenance. 

The  maximum  draft  that  can  be  carried  June  30, 1908,  at  mean  low 
tide  over  the  shoalest  part  of  the  locality  is  2J  feet  for  a  short  distance. 

Variation  of  water  surface  is  about  1  foot,  except  at  time  of  Brazos 
River  overflow  and  northers. 

No  commercial  statistics  have  been  obtained. 

WEST  GALVESTON   BAY   AND   BRAZOS   BI7EB   OANAI.,. 

July  1,  1907,  balance  unexpended $44,156.55 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908 92,029.00 

Amount  transferred  from  Aransas  Pass  to  Pass  Cavallo 14,500.00 

Sales  of  contact  prints 1.48 


150,687.03 

June  30,  1908,  amount  expended  during  fiscal  year: 

For  works  of  improvement $37,494.03 

For  maintenance  of  improvement 20,000.00 

67,494.03 


July  1,  1008,  balance  unexpended 93, 193. 00 

July  1,  1908,  outstanding  liabilities 4,664.91 


July  1,  1908,  balance  available 88, 52a  00 


Amount  (estimated)  required  for  completion  of  existing  project 20,000.00 

Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 
;^0,  1910,  for  works  of  improvement  and  for  maintenance,  in 
juldition  to  the  balance  unexpended  July  1,  1908 (») 

SubniittcHl  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

CHANNEL  IN  WEST  GALVESTON  BAY. 

July  1.  1007,  balance  unexpended $81.90 

June  80,  1008,  amount  expended  during  fiscal  year  for  works  of  im- 
provement       81. 90 

(6)  Ghanncl  from  Aransas  Pass  to  Pass  Cavallo, — ^This  channel 
was  originally  developed  by  the  State  of  Texas  and  private  parties 
and  was  the  old  United  States  mail  route  between  Iiuaanola  and 
Corpus  Cliristi.  In  1875  vessels  drawing  not  over  3  feet  could  navi- 
gato  the  channel. 

The  project  as  adopted  by  act  of  March  2,  1907,  contemplates  a 
depth  of  5  feet,  40  feet  wide,  from  the  entrance  at  Aransas  Pass  to 
ilatagorda  Bay,  a  distance  of  about  03  miles,  at  a  cost  of  $65,850. 

A  contract  for  dredging  has  been  entered  into  and  about  one-fifth 
of  the  work  has  been  completed. 

Amount  expended  on  existing  project  to  close  of  fiscal  year  ending 
Juno  80,  1908,  $8,312.37. 

The  maximum  draft  that  can  be  carried  at  mean  low  tide  over 
the  slioalest  part  of  the  proposed  route  is  2  feet. 

Variation  of  water  surface,  about  three-fourths  of  a  foot 

No  commercial  statistics  have  been  received. 

Report  of  examination  is  printed  in  House  Document  No.  640, 
Fifty-ninth  Congress,  second  seasion. 

'See  consoHdated  money  statement  on  page  464, 
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Jnly  1,  1907,  balance  unexi)ended $39, 923. 79 

Amount  transferred  to  West  Galveston  Bay  and  Brazos  River  Canal-    14, 500. 00 


25,  423. 79 
Amooat  appropriated  by  sundry  civil  act  approved  May  27,  1908 —  40, 350. 00 
Sales  of  contact  prints .  95 


G5,  774.  74 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  ira- 

proveuient 8,  230. 16 


July  1,  1908,  balance  unexpended 57, 5.^S.  58 

July  1,  1908.  outstanding  liabilities 1, 331).  92 


July  1,  1908,  balance  available 50,  lOS.  (50 

July  1,  1908,  amount  covered  by  uncompleted  contracts 55,040.06 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30. 
1910,  for  maintennnce  of  improvement,  in  addition  to  tlie  balance 
unexpended  July  1,  1908 («) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 

(e)  Guadalupe  River. — Bay  section. — ^This  channel  connects  the 
mouth  of  the  Guadalupe  River  with  the  channel  from  Aransas  Pass 
to  Pass.Cavallo.  For  the  first  8  miles  thei-c  is  6  feet  of  water,  shoal- 
ing to  4  foet  at  the  twelfth  mile,  then  through  a  flat  with  about  2 
feet  to  the  mouth  of  the  river  at  the  sixteenth  mile. 

Variation  of  water  surface  about  three-fourths  of  a  foot. 

The  project  contemplates  a  navigable  waterway  5  feet  deep  and 
40  feet  wide  at  a  cost  of  $80,000. 

A  contract  has  been  entered  into  for  the  improvement  of  this  sec- 
tion of  the  inland  waterway,  which  the  dredge  will  reach  about 
October,  1908. 

River  section  to  Victoria^  Tr,r. — The  Guadalupe  River  empties 
into  San  Antonio  Bay  1()  milos  from  the  inland  waterway  on  the 
coast  of  Texas.  Its  width  varies  fr(mi  90  feet  at  main  entrance  at 
mouth,  increasing  to  140  feet  52  miles  above  its  mouth.  The  depth 
varies  from  less  than  3  feet  over  shoals  to  20  feet  at  bends.  Thick 
overhanging  trees,  numerous  snags,  and  sunken  logs,  togctluT  with 
rafts  of  recent  formation,  are  found  in  the  lower  rivor.  The  river 
was  formerly  navi^ited  to  Victoria,  52  miles  from  its  month,  but 
owing  to  rafts  navigation  has  been  abanchmod  in  recent  years. 

The  project  contemplates  the  removal  of  rafts,  snags,  etc.,  and 
the  dreaging  of  shoals  to  5  feet,  at  a  cost  of  $r)-J.TO(). 

A  snag  boat,  rigged  with  a  bucket  for  dredging,  has  been  con- 
structed and  work  commenced  toward  the  rtMnoval  of  raft.s,  snags, 
etc.,  and  the  dredging  of  shoals  to  5-f()ol  depth. 

Amount  expended  on  existing  jiroject  to  cIoh*  of  fiscal  year  ending 
June  30,  1908,  $20,901.58. 

From  report  received  from  P.  R.  Austin,  .'^00  bales  of  cotton  and 
100,000  feet  of  lumber,  together  with  a  considiTable  qiiantitj'  of 
other  supplies  and  products,  have  been  transi)()rt(Hl  over  the  part 
of  the  river  at  present  navigable. 

lieport  of  examination  is  printed  in  House  Document  No.  3iU>, 
Fifty-ninth  Congress,  second  session. 

*See  consolidated  moucy  statement  on  page  401. 
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July  1,  1907,  balance  unexpended $38,790-  TS 


Amount  ai)i»roi)riated  by  sundry  civil  act  approved  May  27,  1908 21,871* 

Refundmuut  by  civilian  employee 1- 


05S 
0<i 


\ 


00.082. 

June  30,  lOOS,  amount  exi)ended  during  fiscal  year  for  works  of 
imiu'ovoment 28, 882. 


July  1,  mOS.  balance  unexpended 33,790.: 

July  1,  lOos,  outstandiuK  liabilities 8,400.1 


July  1,  11)0.^,  balance  available 27, 390.  i 


July  1,  190S,  amount  covered  by  uncompleted  contracts 40, 895.  ( 

Amount  (estimated)  required  for  completion  of  existing  project 32,000l( 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1,  190S (•) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
Juno  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899.  ■ 

{d)   TurtU  Cove    channel    between    Arwnsas    Pass  and    Coff^ 
Christi — lliis  is  a  natural  depression  between  Harbor  and  Muster-^ g^ 
islands  connecting  at  high  tide  the  waters  of  Aransas  and  Ciorp^.  is 
Christi  l)ays.    It  is  about  13,500  feet  long  and  2,000  feet  wide,  wi^fch 
approximate  depth  of  1}  feet  below  mean  low  tide. 

Variation  of  water  surface  about  1  foot. 

The  project  contemplates  a  channel  8i  feet  deep  at  low  tide  and  '^^ 
feet  wide  at  the  bottom,  at  a  cost  of  $128,750.  . 

A  contract  has  been  entered  into  for  the  dredging  of  the  chann^^' 
and  work  will  be  started  about  July  10,  1908.  ^ 

Amount  expended  on  existing  project  to  close  of  fiscal  year  endi^^^^ 
Jnn(?  :50,  1008,  $:5a9.12.  ^^ 

For  report  of  survey,  see  House  Document  No.  338,  Fifty-nil* 
Congress,  second  session.  ^^ 

July  1,  1007,  baliince  unoxi^'ii'lod $0.05^'^     ^^ 

Amount  Mpproprintod  l>y  sundry  civil  act  ai)provo<l  M;iy  27,  lOOS 00,  7i50^    „^^^ 

Salos  of  contact  prints .       ^^-"^^ 

^^^ 

100,708.   ^^^1 
Juno  r»(),  100S,  amount  expondo<l  during  \\^c;\\  year  for  worlds  of  ini-  ^^^^ 

prnvciiKMit 297. 


July   1,   llMJS,  baljmco  uii(»x]»cndod 

July  1,  1!>0S,  outstanding^'  li;il.i!itics- 

July  1,  li)OS,  balance  available 


July  1,  IIHTS,  nniount  covered  by  uncompleted  contracts 115, 500.  C^ 

Amount  (estimated)  required  for  completion  of  existing  project 23, 000. OC^ 


Anmunt  tluit  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
11M0.  for  maintenance  of  in^.])rovement,  in  addition  to  ttie  balance 
uncNpendtMl  July  1,  lOOS (a) 

Suhniiited  in  i-om]»liance  with  requirements  of  sundry  civil  act  of 
June  4,  1S07.  and  of  section  7  of  the  river  and  liarl>or  act  of  1800. 

(See  Appendix  U  0.) 

^  sSce  consolidated  money  statement  on  page  404. 


{ 
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to.  Operating  and  care  of  West  Galveston  Bay  and  Brazos  River 
"TuHj  Texas. — A  watchman  was  stationed  at  the  canal  during  the 
ar  to  operate  the  old  drawbridge  until  the  completion  of  the  new 
e, 

Xhe  new  drawbridge  was  completed  in  September,  1907,  and  turned 
ar  to  the  county  of  Brazoria,  to  be  operated  and  maintained  by 
»n,  as  per  agreement  with  the  United  States.  A  boom  tender  was 
an  appointed  to  tend  the  boom  at  the  entrance  to  the  canal  into  the 
azos  Kiver. 

A  statement  contained  in  the  report  of  the  local  engineer  officer 
3WS  the  itetns  of  expenditure,  which  amounted  to  $1,981.55. 
<See  Appendix  U  10.) 

11.  Mouth  of  Brazos  River,  Texas. — ^The  mouth  of  the  river  was 
L  finally  obstructed  by  a  bar,  the  crest  of  which  was  about  three- 
jnths  of  a  mile  from  the  shore  line,  and  the  channel  across  afforded 
variable  depth  of  water  for  navigation  of  not  over  8  f(>ot  at  times 
1  October,  1874,  only  2^  to  3  feet),  being  subject  to  changes  due  to 
mds,  tides,  and  stages  of  water. 

The  original  project  was  adopted  in  1880  for  the  improvement  of 
Q  channel  over  the  bar  by  the  use  of  jetties.  The  work  was  sus- 
nded  in  1889.  The  amount  expended  on  original  project  prior  to 
•erations  under  existing  project  was  $142,098.43. 
After  suspension  of  work  by  the  United  States  the  improvement  of 
e  mouth  of  this  river  was  undertaken  by  the  Brazos  River  Chan- 
1  and  Dock  Company,  which  constructed  two  parallel  jetties  500 
et  apart.  The  northeast  jetty  was  4,708  feet  long  and  the  soulh- 
jst  5,018  feet.     In  1899  this  company  complied  with  the  conditions 

an  act  of  Congress  requiring  a  transfer  to  the  United  States  of 
e  jetties  and  auxiliary  works;  also  a  release  of  all  rights  and  priv- 
ges  conferred  upon  said  company  by  its  charter  or  by  the  act  of 
mgress  approved  August  9,  ISvSS.  to  charge  or  collect  tolls  for  the 
B  and  navigation  of  said  river.  From  the  transfer  of  the  works 
itil  the  adoption  of  the  present  project  the  United  States  spent 
8,524.13. 
The  Brazos  River  Channel  and  Dock  Company's  map  shows  that 

March,  1889,  thei'e  was  a  channel  depth  of  G  feet  before  the  woi'k 
gan,  and  later,  in  March,  180G,  there  was  20  feet.  The  company 
sasured  their  depth  from  a  plane  of  "  average  flood  tide,"  or  mean 
gh  water,  1.3  feet  above  the  Unit<*(l  States  standard  of  mean  low 
iter.  The  channel  width  is  about  410  feet.  The  chnimel  varies 
th  storm  conditions  and  frequenc}'  of  river  fl<)r)ds,  the  depth  vary- 
e  from  12  to  20  feet. 
The  existing  project  (act  June  13,  li>02)  is  to  repair  and  strengthen 


8  jetties,  construct  spur  dikes  and  bank  protection,  and  to  dredge 
channel  18  feet  deep  and  ir)0  feet  wide.  The  estimated  cost, 
60,000,  was  increased  by  $175,000  after  the  hurricane  of  September 
1900. 

A  contract  was  entered  into  and  repairs  to  the  jetties  were  com- 
eted  during  the  year. 

The  project  is  complete  except  for  the  drediring  necessary  to  obtain 
id  maintain  the  channel. 

The  amount  expended  on  the  work  of  existing  project  up  to  close 
fiscal  year  ending  June  30, 1908,  is  $218,200.58. 
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It  is  proposed  to  apply  the  balance  available  to  maintenance  of 
the  jetties. 

The  latest  information  shows  a  minimum  depth  on  the  bar  of  17 
feet  at  mean  low  water. 

Mean  range  of  tide,  1.77  feet. 

There  was  very  little  commerce  using  this  improvement  during  the 
year. 

So  far  this  improvement  has  had  very  little  eflFect  on  freight  rates. 

July  1,  1907,  balance  unexpended $60,283.53 

June  30.  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement     42,  848. 01 

July  1,  190S,  balance  unexpended 17,435.52 

(See  Appendix  U  11.) 

12.  Aransas  Pass,  Texas. — ^Aransas  Pass  is  on  the  south  coast  of 
Texas,  175  miles  southwest  of  Galveston  and  125  miles  north  of  the 
Rio  Grande,  and  is  the  outlet  of  Aransas  Bay  to  the  Gulf  of  Mexico. 
The  area  of  the  bay  is  about  80  square  miles.  It  is  connected  with 
Corpus  Christi  Bay  on  one  side  and  with  Mesquite,  St.  Charles,  and 
Copano  bays  on  the  other. 

The  depth  over  Aransas  bar  has  varied  greatly — from  9  feet  in  1852, 
9J  feet  in  1871,  7  feet  in  1875,  to  8^  feet  in  1887. 

For  projects  and  work  done  by  the  United  States  Government  and 
private  corporations  at  Aransas  Pass,  see  Annual  Eeport  of  the  Chief 
of  Engineers  for  1898,  page  1527  et  seq. 

Amount  expended  on  original  and  modified  Government  project 
prior  to  operations  under  the  Haupt  project,  $540,477.65,  exclusive  of 
$9,938.93  subscribed  by  the  citizens  of  Rockport  and  Corpus  Christi, 
Tex. 

Under  the  provisions  of  the  river  and  harbor  act  of  March  3, 1899, 
the  Aransas  Pass  Harbor  Company,  under  date  of  March  27,  1899, 
released  and  surrendered  all  rights  and  privileges  theretofore  grantea 
to  it  in  Aransas  Pass  Harbor  by  Congress;  also  the  jetties  constructed 
in  said  harbor. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $250,000, 
and  provided  that  the  work  at  this  harbor  should  be  confined  to  the 
completion  of  the  north  jetty  in  accordance  with  the  design  and 
specifications  of  the  Aransas  Pass  Harbor  Company,  and  in  continua- 
tion of  the  work  theretofore  carried  out  on  said  jetty  by  said  com- 
pany, and  to  such  additional  work  as  may  be  necessary  for  strengthen- 
ing such  jetty  and  for  the  removal  of  such  part  of  the  old  Govern- 
ment jetty, and  any  other  hard  material  which  may  interfere  with 
the  formation  of  a  channel  by  the  natural  action  of  the  currents,  and 
the  act  of  March  3,  1905,  provided  for  continuing  the  improvement, 
with  the  proviso  that  the  amounts  therein  appropriated  and  author- 
ized should  be  applied  to  the  completion  of  tne  project  in  accordance 
with  the  design  and  specifications  of  the  Aransas  Pass  Harbor  Com- 
pany, and  in  continuation  of  the  work  theretofore  done,  and  to  such 
additional  work  as  might  be  necessary  for  strengthening  the  jetty. 

Work  was  completed  in  accordance  with  the  above-mentioned  speci- 
fications June  11,  1906,  at  a  cost  to  the  Government  of  $546,703.10. 

Siiico  the  completion  of  the  Haupt  jetty  (so-called  from  the  name 
of  its  inventor),  in  accordance  with  the  above-mentioned  specifica- 
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tions,  the  channel  has  become  steadily  worse,  approaching  dangerously 
near  the  jetty  and  showing  a  marked  tendency  to  break  through  the 
interval  between  the  north  end  of  the  jetty  and  the  shore.  The  latest 
survey  shows  a  minimum  depth  in  the  thalweg  of  16J  feet,  but  the 
thalweg  is  in  places  along  the  foot  of  the  jetty.  There  is  a  navigable 
channel  of  only  6  feet  deep  and  only  100  feet  wide,  the  G-foot  contour 
having  approached  at  one  point  to  within  100  feet  of  the  foot  of  the 
jetty.  A  secondary  channel  GOO  fe^t  wide  and  G  feet  deep  has  broken 
around  the  north  end  of  the  jetty.  The  12-foot  contour  has  ap- 
proached to  within  75  feet  of  the  foot  of  the  jetty,  and  the  12-foot 
channel  is  consequently  not  navigable  for  anything  of  a  size  requiring 
that  depth. 

Prior  to  the  adoption  by  Congress  of  the  plans  of  the  Aransas  Pass 
Harbor  Company  the  last  appropriation  had  been  oxiKMuled  in  accord- 
ance with  the  project  prepared  by  Maj.  O.  11.  Ernst,  Corps  of 
Engineers,  in  1887  (printed  on  pp.  1313  to  1315  of  the  Annual  Report 
of  the  Chief  of  Engineers  for  1888).  This  project  called  for  two 
parallel  jetties  and  me  revetment  of  Mustang  Island. 

The  existing  project,  adopted  by  the  river  and  harbor  act  of  March 
2, 1907,  provides  for  improvement  in  accordance  with  jilans  submitted 
by  the  Board  of  Engineers  for  Rivers  and  Harbors  in  its  report  of 
December  22,  1906,  printed  in  River  and  Harbor  Committee  Docu- 
ment No.  5,  Fifty-ninth  Congress,  second  session.  This  project  pro- 
vides, in  the  main,  for  a  south  jetty  parallel  to  the  general  direction 
of  the  existing  jetty  and  the  extension  shoreward  of  the  Ilaupt  jetty 
to  connect  with  St.  Josephs  Island,  and  later  the  extension  of  both 
jetties.  The  estimated  cost  of  the  work,  including  $100,000  for  a 
dredge,  is  $1,288.()0J>.60.  Continuing  contracts  to  the  amount  of 
$290,000  were  authorized  by  the  act  of  March  2, 1907,  for  prosecuting 
the  work,  of  which  $1)0,000  is  yet  to  be  appropriated. 

A  contract  for  the  extension  shoreward  of  the  Ilaupt  or  north  jetty 
and  the  construction  of  a  south  jetty,  together  with  the  nc^ccssary 
wharves,  railway  trestle,  etc.,  for  the  i)r()secution  of  the  work,  has 
been  entered  into  and  the  work  was  in  jjiogress  at  the  close  of  the  year. 

The  amount  expended  on  the  work  of  revised  project  up  to  the  close 
of  the  fiscal  year  ending  June  30.  1008,  was  $:U).72r».85. 

The  usual  range  of  tide  is  1.1  feet  a(^r()ss  the  bar. 

The  work  done  is  not  believed  to  have  had  any  effect  on  freight 
rates  as  yet 

During  the  calendar  year  1907  there  was  rarriod  from  and  to  the 
wharves  of  Corpus  Cliristi,  Tex.,  through  Amiisas  Pass,  Tex., 
6,000,000  pounds  of  general  merchandise  and  580.000  feet  (1,()0(),000 
pounds)  of  lumlKir. 

The  balance  available  and  the  appropriation  recommended  will  bo 
applied  toward  complc^tion  of  tlic  present  contract,  divdging  if  neces- 
sary and  extending  the  jetties,  in  accordance  with  the  approved 
project. 
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July  1,  1907,  balance  unexpended |203,825.21 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908 —    200,000.00 
Proceeds  of  sales  of  contact  prints 3. 40 


403, 328. 61 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement        29, 980. 16 

July  1,  1908,  balance  unexpended 373,348.45 

July  1,  1908,  outstanding  liabilities 8, 547. 30 

July  1,  1908,  balance  available 364,801.15 


July  1,  1908,  amount  covered  by  uncompleted  contracts 436, 495. 90 

Amount  (estimated)  required  for  completion  of  existing  project 888,699.50 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 «  290, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  U  12.) 

13.  Harhor  at  Brazos  Santiago^  Tex. — ^The  navigable  depth  over 
the  bar  before  the  improvement  started  was  usually  from  6  to  8  feet 
at  mean  low  water. 

The  project  for  the  improvement  of  this  harbor,  adopted  in  1881, 
contemplated  the  construction  of  two  jetties  extending  out  into  the 
Gulf  of  Mexico  about  1,500  feet  apart,  one,  the  south  or  Brazos  Island 
jetty,  to  be  3,630  feet  long,  and  the  other,  the  north  or  Padre  Island 
jetty,  to  be  2,940  feet  long.  Work  was  suspended  on  this  improve- 
ment in  October,  1884,  and  the  subject  of  the  new  improvement  was 
reported  on^  by  The  Board  of  Engineers.  The  cost  of  an  improve- 
ment, to  consist  of  two  parallel  jetties  placed  about  1,100  feet  apart, 
was  estimated  at  $1,130,000.  Adding  previous  expenditures  of  $188,- 
690.23  to  this  estimate  makes  the  revised  cost  of  the  improvement 
$1,318,590.23.  Appropriations  ceased  in  1888  and  no  work  has  been 
performed  on  the  entrance  channel  since  that  time.  No  permanent 
increased  depth  was  obtained  over  the  bar. 

During  the  fiscal  year  1905  a  channel  70  feet  wide  on  the  bottom, 
with  a  least  depth  of  10  feet,  was  excavated  from  deep  water  inside 
the  bar  in  a  straight  line  across  the  Laguna  Madre  to  the  railroad 
Avharf  at  Isabel,  Tex.,  a  distance  of  12,000  feet;  also  a  turning  basin 
400  feet  long  by  300  feet  wide  and  10  feet  deep. 

Prior  to  dredging  this  channel  and  turning  basin  there  wag  a 
natural  channel  permitting  boats  drawing  5^  to  6  feet  to  navigate 
across  the  Laguna  Madre  from  the  bar  to  the  railroad  wharf  at  Isabel, 
Tex.,  at  high  tide.  With  the  channel  and  turning  basin  completed, 
light-draft  steamers  and  sailing  vessels  that  could  get  over  the  bar 
could  proceed  direct  to  the  railroad  wharf  at  Isabel,  Tex.,  and  unload, 
in  place  of  being  lightered  off  Brazos  Island. 

This  channel  has  shoaled  in  places  to  less  than  6  feet  at  mean  low 
tide.    The  tidal  range  is  from  1^  to  2  feet. 

The  amount  expended  on  this  improvement  to  June  30,  1908,  was 
$241,913.81. 

<»Of  this  amount,  $90,000  Is  for  continuing-contract  work  authorized  by  the 
river  and  harbor  act  of  March  2,  1907. 
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The  latest  information  gives  8^  feet  as  the  minimum  depth  on  bar. 
No  commercial  statistics  have  been  obtained. 

July  1,  1907,  balance  nnexpended $5,586.19 

Proceeds  of  sales  of  condemned  property .03 

July  1,  1908,  balance  nnexpended 5,586.22 

(See  Appendix  U  13.) 

H,  Construction  of  sea  wall^  embankments  and  fill  along  the  front 
of  Fort  Crockett  Reservation^  Galveston^  Tcx.j  and  constructing  sea 
fvall  from,  Thirty-ninth  street  to  the  west  line  of  Forty-fifth  street^  in 
the  city  of  Galveston. — ^The  sundry  civil  act  approved  April  28,  IQOi, 
contained  an  item  for  the  protection  of  the  sea  front  of  the  Fort 
Crockett  Reservation,  and  appropriated  $591,046.25  for  the  purpose. 

By  sundry  civil  act  approved  June  30,  1906,  an  additional  amount 
of  $158,953.75  was  appropriated  for  coinj)leting  the  work. 

Construction  of  the  sea  wall  and  riprap  embankment  along  the 
western  boundary  of  the  reservation  was  completed  October  18,  1005. 

This  work  was  carried  out  in  accordance  with  report  of  Board  of 
Engineers,  dated  December  19,  1902.  See  Appendix  W  13,  Report 
of  Chief  of  Engineers,  1903. 

The  work  of  filling  and  sodding  the  reservation  and  behind  the  sea 
wall  between  Thirty-ninth  and  Forty-fifth  streets  was  continued  and 
is  about  90  per  cent  completed. 

A  retaining  wall,  95  per  cent  completed,  is  being  built  by  contract, 
along  the  north  and  east  sides  of  the  reservation.  On  the  completion 
of  this  wall  the  rasc»rvation  will  be  surrounded  by  retaining  walls. 

The  amount  expended  on  existing  project  to  June  30,  1008,  was 
$606,403.92. 

July  1,  1907,  balnnoc  nnoxpondcHl $283,355.09 

June  80,  lOOS,  amount  exi>endcMi  durliiK  fiscal  year  for  wi>rks  of 
improvement 139.  759. 82 

July  1,  1908,  balance  nnexpondinl 143,  500. 17 

July  1,  1908,  outstanding  liabilities 32,779.33 

July  1,  1908,  balance  availal)lo 110,  SIO.  84 

July  1,  1908,  amount  covered  by  uncompleted  contracts 7G,  3li9. 99 

(See  Appendix  U  14.) 

16.  Removing  sunken  vesfi^Js  or  craft  ohstnirttng  or  endangeiing 
navigation. — An  old  barbie  sunk  olT  the  enlnince  to  (Mear  Creek  and 
an  oil  barge  sunk  off  Virginia  roinl  were  removed  at  a  cost  of  $270.35. 

(See  Appendix  U  15.) 


EXAMINATIONS    AND    SUKVKVS    MADE    IN    COMPTJANCE    WITH    RIVER    AND 
HARIiOR  ACT   APPKOVED    MARCH   2,   1907. 

Seports  on  preliminary  examinations  and  survey  required  by  the 
river  and  haroor  act  of  jSlarcli  2,  1907,  of  tlic  followin<jr  localities 
within  this  district  were  duly  submitted  by  the  district  oflicer.  They 
were  reviewed  by  the  Board  of  Enfjineers  for  Kivere  and  Harbors 
and  were  transmitted  to  Congress  and  printed  in  documents  as  indi- 
cated: 

1.  Preliminary  examination  of  channel  from  Palacios  through  Tres 
Palacios  Bay  to  Matagorda  Uay^  Texas. — ^llepor\,  di^VAiil  K>\\«j3&\.  'V^ 
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1907,  is  printed  in  House  Document  No.  448,  Sixtieth  Congress,  first 
session.  The  locality  is  not  considered  worthy  of  improvement  by  the 
United  States. 

^.  Examination  with  plan  and  estimate  of  coat  of  Texas  City  cJian- 
nelj  Texas^  with  a  view  to  obtaining  a  channel  200  feet  wide  and  26 
feet  deep. — Reports  dated  June  8,  and  September  7,  1907,  respec- 
tively, are  printed  in  House  Dociunent  No.  402,  Sixtieth  Congress, 
first  session.  A  plan  for  improvement  at  an  estimated  cost  of  $40,000 
is  presented. 

The  local  officer  was  also  charged  with  the  duty  of  making  pre- 
liminary examinations  and  surveys  provided  for  in  the  river  and 
harbor  act  of  March  2,  1907,  as  follows,  and  reports  thereon  will  be 
duly  submitted  when  received: 

1.  Arroyo  Colorado^  from  Harlingen  to  deep  water  at  Paint  Isabel^ 
Texas, 

2.  Pass  Cavallo  to  Port  O^Connor^  Texas. 

3.  Colorado  River^  Texas. 

Jf..  Pass  Cavallo  to  Port  Lavaca^  Tex. 
6.  Mouth  of  Brazos  River^  Texas. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  DALLAS,  TEXAS, 

DISTRICT. 

This  district  was  in  the  charge  of  Capt.  W.  P.  Wooten,  Corps 
of  Engineers.  Division  engineer.  Col.  E.  H.  Ruffner,  Corps  of 
Engineers.. 

1.  Johnsons  Bayou^  Louisiana. — [This  work  was  in  the  charge  of 
Maj.  James  F.  Mclndoe,  Corps  of  Engineers,  to  April  1, 1908.]  This 
stream  empties  into  Sabine  Lake,  Texas.  Preliminary  survey  made 
in  1897  showed  a  minimum  depth  of  channel  of  12  feet  and  only  2^ 
feet  over  the  bar  at  the  mouth  of  the  bayou. 

The  project  of  April,  1899,  provided  for  dredging  a  6-foot  chan- 
nel through  the  bar  at  the  mouth  of  the  bayou  of  such  width  as  the 
appropriation  ($2,500)  would  permit.  , 

This  work  was  completed  during  December,  1899,  and  a  channel  6 
feet  deep  and  GO  feet  wide  secured. 

No  work  has  been  carried  on  since  1899,  none  being  considered 
necessary,  and  the  unexpended  balance  of  the  appropriation,  $238.G5, 
was  carried  to  the  surplus  fund  in  the  Treasury  on  June  30,  1904. 

The  total  amount  expended  on  the  original  project  was  $2,261.35. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $2,500  for 
this  improvement  and  an  examination  of  the  bar  at  the  mouth  of  the 
bayou  was  made  but  the  district  officer  reported  that  this  stream  is 
unworthy  of  further  expenditure  for  either  improvement  or  main- 
tenance oy  the  United  States,  and  nothing  further  has  been  done. 
The  amount  expended  up  to  June  30,  1908,  was  $46,  all  of  which  was 
expended  on  the  survey  and  examination. 

Keport  on  examination  of  this  stream  will  be  found  on  page  1790, 
Annual  Report  of  the  Chief  of  Engineers  for  1897. 

July  1,  1007,  balance  unexi)en(led $2,500.00 

June  30,  1008,  amount  expended  during  fiscal  year 46. 00 

July  1,  1908,  balance  unexpended 2,454.00 

(See  Appendix  V  L) 
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t.  Mouths  of  Sabine  and  Neehes  rivers^  Texas. — [This  work  was 
in  the  charge  of  Maj.  James  F.  Mclndoe,  Corps  of  Engineers,  to 
April  1,  1908.]  Prior  to  improvement  there  was  3J  feet  of  water 
over  the  bar  at  the  mouth  of  the  Sabine  Eiver,  and  3  feet  over  the  bar 
at  the  mouth  of  the  Neehes  River.  Dredging  was  carried  on  at  the 
mouth  of  the  Sabine  River  in  1880  and  1895,  and  a  channel  60  feet 
wide  and  7  feet  deep  secured.  At  the  mouth  of  the  Neehes  River 
dredging  was  carried  on  in  1880, 1889,  and  1895,  and  a  channel  50  feet 
wide  and  5  feet  in  depth  for  a  length  of  8,000  feet  was  obtained. 
Funds  were  exhausted  before  deep  wftter  in  Sabine  Lake  was  reached. 
In  1897  the  channel  at  the  mouth  of  the  Sabine  River  still  afforded  a 
depth  of  7  feet,  while  the  channel  at  the  mouth  of  the  Neehes  River 
had  shoaled  to  4  feet. 

The  act  of  March  3,  1899,  appropriated  $10,000  for  improving  the 
mouths  of  these  streams,  the  appropriation  to  include  the  expense 
of  reexamination  of  the  proposed  channel  through  Sabine  Lake  by  a 
Board  of  Engineer  officers. 

The  Board  constituted  in  compliance  with  this  act  submitted,  on 
August  11,  1899,  a  report  on  the  proposed  channel  through  Sabine 
Lake. 

The  project  approved  July  14,  1899,  provided  for  dredging  from 
deep  water  in  Neehes  River  to  deep  water  in  Sabine  Lake.  Under 
this  project  an  8-foot  channel  7,829  feet  in  length  was  dredged  from 
the  7-foot  contour  in  Sabine  Lake.  A  part  of  the  appropriation  was 
expended  in  deepening  the  channel  across  the  bar  at  the  mouth  of  the 
Saoine  River. 

The  river  and  harbor  act  of  March  8,  1905,  adopted  a  project  for 
dredging  a  channel  100  feet  wide  and  9  feet  deep  from  the  mouths 
of  Sabine  and  Nwhes  rivei's  to  the  mouth  of  Taylors  Bayou, 
through  Sabine  Lake  at  or  near  its  western  shore,  as  outlined  m  a 
report  printed  in  House  Document  No.  034,  Fifty-ei*rbth  Congress, 
second  session,  at  an  estimated  cost  not  to  exceed  $r):i(),r)00,  with  the 
following  provisions:  "That  the  eliiMinel  may,  in«  the  discretion  of 
the  Secretary  of  War,  be  cxmstructed  through  the  land  near  the  lake 
for  any  part  of  said  route  "  and  "  that  the  right  of  way  is  furnished 
without  expense  to  the  United  Stntes." 

Work  under  this  project  was  begun  March  1,  190(5,  and  completed 
February  20,  1908,  having  been  badly  delayed  on  account  of  tliflicul- 
ties  in  securing  the  right  of  way. 

The  river  and  harbor  act  of  March  2,  1907,  authorized  the  exten- 
sion of  the  channel  at  its  southern  end  to  a  junction  with  the  Port 
Arthur  Canal  and  the  widening  of  the  canal  in  front  of  Port  Arthur. 
Work  on  the  extension  was  begun  April  8,  1908,  and  was  completed 
May  23, 1908. 

The  amount  expended  to  June  30,  1008,  was  $4.')8,782,  of  which 
$9,925.20  was  expended  on  original  and  modified  projects  prior  to  the 
operations  under  the  existing  project. 
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Comparative  statement  of  shipments  and  receipts. 

NECHES  RIVER. 


Tons. 


Change  in  tonnage 
from  previous  year. 


Increase.   Decrease. 


Calendar  year— 

1902 

1903 

1904 

1905 

1906 ♦ 

1907 


146,740 
161,672 
161,616 
173,604 
178,666 
160,040 


6,932 
9.844 
11,988 
6,162 


28.616 


SABINE  RIVER. 


Tods. 

Obongfi  In  tunnage 
from  previous  jmx. 

Incpease. 

Decieue. 

Year  cndjnff  May  31— 

1897 ,..,„„ .., 

2ifi.fle4 

276,506 
2TO,W2 

407,  S72 

459,009 
4 IS,  174 
325,7151 
292,  IM 
198,210 
409,^70 
406,172 

n^m 

ims. .,„,......,.,.,..     .......              .      , 

30,142 

13J9V„ ,..„„„ 

4,664 

'Mm ..,„„,„....,... ,.,„ 

1»7,7S0 

1900 ,„ ,,..,...„.„,,„ ,,..,,.*.    .       .._, 

37&,2£l 

1901 ...,.     .              ... 

427, 7ei 

lBtf2,..._. - ., ..,....,. , 

46,715 

87  41S 

lan , - 

33,577 

1905..  „ .„ , , , 

110,974 

190fi -. ., ,, 

1907.. .                      ,.         . 

211,6(;0 

4,968 

•  Incomplete  ;   full  statistics  could  not  be  obtained. 

For  reference  to  reports  of  examinations  and  surveys,  see  Annual 
Report  of  the  Chief  oi  Engineers  for  1906,  page  406,  and  page  486  of 
this  report. 

July  1,  1907,  balance  unexpended $241,764.60 

Amount  received  from  sale  of  blueprints 1.00 

241, 765. 60 

June  30,  1008,  amount  expended  during  fiscal  year  for  works  of 
improvement 154, 044. 00 

July  1,  1908,  balance  unexpended 87,721.60 

July  1,  1908,  outstanding  liabilities 93.97 

July  1,  1908,  balance  available 87,627.63 

(See  Appendix  V  2.) 

3.  Optrating  and  care  of  Port  Arthur  Canal^  Texas. — [This  work 
was  in  the  charge  of  Maj.  James  F.  Mclndoe,  Corps  of  Engineers, 
to  April  1,  1908.]  This  service  is  provided  for  by  the  permanent 
indefinite  appropriation  for  operating  and  care  of  canals  and  other 
works  of  navigation,  under  the  provisions  of  section  4  of  the  river 
and  harbor  act  of  July  5,  1884. 

Under  the  provisions  of  an  act  of  Congress,  approved  June  29, 
1906,  there  was  conveyed  to  the  United  States,  tree  of  cost,  the  Port 
Arthur  Canal,  the  lumber  basin,  and  the  turning  basin,  together  with 
a  strip  of  land  along  the  canaL    The  deed  of  conveyance  from  the 
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Port  Arthur  Channel  and  Dock  Company  was  accepted  by  the  Secre- 
tary ofWar  on  December  13, 1906,  from  which  date  the  canal  became 
a  public  water  of  the  United  States.  Cession  of  jurisdiction  over 
the  property  was  executed  by  the  governor  of  the  State  of  Texas  on 
February  2Tj  1907. 

^  The  Port  Arthur  Canal  was  buiU  by  a  company  interested  in  estab- 
lishing a  port  somewhat  removed  from  the  Gulf,  and  was  dredged  to 
a  deptn  of  25  feet.  A  dredge  which  was  operated  in  maintaining  the 
canal  for  over  three  years  has  been  purchased  by  the  United  States. 

A  survey  of  the  canal  was  completed  May  10,  1907,  and  the  fol- 
low table  rives  a  summarv  of  the  condition  of  the  canal  upon  its 
acceptance  oy  the  United  States: 


Length. 

Av  »Tage 
width. 

Width  bc- 

tvveon 
20-f<v)t  con- 
tours. 

Maximum 
depth. 

Minimum 
depih. 

0»Ti*l 

FfetL 
87.600 
1,800 
l.'JUO 

200 
625 
160 

Fed. 
80 
630 
100 

26.1 
27.1 
26.2 

Feet. 
2*2.0 

Turning  XmMn 

23.7 

Lnmbcr  busln 

23.1 

The  depths  above  given  are  referred  to  mean  low  Gulf  level,  and 
the  usual  variation  of  ttie  tide  is  1^  feet. 

Operations  during  the  year  have  consisted  in  drod^ine:  shoal  places 
in  the  canal  and  turning  basin.  The  auioiint  expemled  to  June  30, 
1908,  was  $44,911.82,  exclusive  of  outstanding  liabilities,  of  which 
$30,571.35  was  expended  during  the  past  year. 

(See  Appendix  V  3.) 

4.  Harbor  at  Sahine  Pass^  Tex, — [This  work  was  in  the  olinrge 
of  Maj.  James  F.  Mclndnc,  Cori)s  of  Kn^niuMMs,  to  April  1,  11)08.] 
Prior  to  improvement  there  were  depths  of  18  and  17  feet,  respec- 
tively, over  the  two  bars  in  Sabine  Pass,  opposite  the  town  of  iSabine 
and  opposite  Fort  I*oint.  Tlu'sc  bars  were  about  '200  f(»et  long. 
Throughout  the  other  portions  of  the  pass  the  \\.\\>i  mean  depth  was 
25  feet 

Bevond  the  shore  line  at  the  entrance  to  the  pass  tliero  existod  a 
bar  about  3 J  miles  wide  between  the  interior  and  e.xtcrior  IS- foot  bot- 
tom curves,  over  which  there  was  not  more  tlian  0  feet  of  \vat(M-  at 
mean  low  tide.  Channels  12  and  15  feet  deep  were  dredged  tlirough 
this  outer  bar  during  1878  and  1><S0,  under  the  project  of  lS7:i,  at  a 
cost  of  $325,000,  but  they  soon  refilled. 

The  project  of  18.S2  provided  for  the  construction  of  parallel  j(»ttios 
at  the  entrance  of  the  pass,  1,800  feet  apart  and  about  4  miles  in 
length  from  shore  line  to  deep  water  in  the  Ciulf,  and  for  dredgiui^ 
the  channel  between  these  jetties  if  norossary.  This  work  was  de- 
signed to  provide  a  channel  of  [)rartieal)le  width  and  a  depth  of  2;") 
feet  at  an  estimated  cost  of  $:^.  177,000.50. 

Constniction  of  the  jcttie>  began  in  188*^,  and  under  successive 
appropriations  has  l)oen  carried  on  since  that  date. 

The  river  and  harbor  act  of  1800  authorized  contincts  for  the  com- 
pletion of  the  project,  liinitinjr  the  cost  to  $1,050,000. 

Under  contract  ai)]»rove(l  Jiuu*  22.  1S07,  tlie  ea^t  jetty  wms  com- 
pleted for  a  length  of  21,818  feet,  riprap  work  otvVn  NNviSk  ^y^wvjfvaV^A 
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for  a  length  of  682  feet,  and  foundation  only  for  2,600  feet.  The  west 
jetty  had  a  length  of  16,660  feet,  of  which  1,490  feet  was  only  riprap 
work  and  4,950  feet  was  foundation  only.  About  3,000  feet  of  previ- 
ous work  was  capped. 

Dredging  in  the  channel  was  carried  on,  under  contract,  in  1897, 
1898,  and  1899,  the  depth  being  increased  to  25  feet  and  the  width 
to  100  feet.  The  channel  was  again  dredged  in  1900  and  1901,  with 
an  allotment  of  $8,000  from  the  emergency  appropriation  of  June  6, 
1900. 

Under  the  act  of  March  3,  1899,  $150,000  was  appropriated  for 
straight-ening,  widening,  and  otherwise  improving  the  harbor  by  the 
removal  of  oyster  reefs  and  flats  between  the  United  States  life-saving 
station  and  a  point  opposite  the  United  States  light-house.  The  work 
was  completed  April  18,  1903. 

Act  of  June  13,  1902,  appropriated  $25,000  for  widening  and 
straightening  the  main  ship  channel  and  increasing  its  depth  from  a 

Joint  1,000  feet  north  of  the  life-saving  station  to  uie  entrance  of  the 
*ort  Arthur  Canal  in  accordance  with  report  published  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1901,  page  1915.  This  work 
was  completed  February  27,  1903,  and  the  channel  depth  was  in- 
creased to  26  feet  at  mean  low  water  for  an  average  width  of  400  feet. 

The  act  of  June  4, 1897,  appropriated  $100,000  for  the  construction 
of  a  dredge  (the  Sabine)^  which  was  completed  January  14, 1901. 

Since  this  date  the  dredge  has  worked  in  the  channel  between  the 
jetties  sixty-five  months  and  twenty-six  days  and  removed  a  total  of 
2,852,110  cubic  yards.  The  remainder  of  the  time  she  was  either 
absent  undergoing  repairs  or  was  engaged  in  emergency  work  at 
South  Pass,  Mississippi  Kiver. 

The  creation  of  the  channel  contemplated  by  the  project  has  been 
completed.  The  existing  project  is  for  maintenance  of  a  channel 
depth  of  26  feet  to  be  accomplished  bv  dredging  and  the  restoration 
of  the  jetties  to  a  height  of  about  4  leet  above  mean  low  tide  at  an 
estimated  cost  of  $1,016,673. 

The  act  of  March  2, 1907,  appropriated  $160,000  for  continuing  im- 
provement and  for  maintenance  and  authorized  contracts  for  ma- 
terials or  work  to  the  amount  of  $200,000,  of  which  $10,000  is  yet  to 
be  appropriated. 

During  the  year  62,901.53  tons  of  riprap  stone  has  been  placed 
under  contract  for  raising  the  east  jetty,  completing  repairs  for  a 
total  distance  of  6,800  feet. 

At  favorable  stages  of  the  tide  vessels  have  gone  out  during  the 
year  drawing  26J  leet.  The  usual  variation  of  the  tide  is  1^  feet. 
By  continued  work  the  dredge  Sabine  is  able  to  maintain  only  a  very 
narrow  channel  of  about  24  feet  depth,  and  additional  work  is  badly 
needed  toward  building  up  the  low  portions  of  the  jetties  to  a  height 
of  about  4  feet  above  moan  low  tide,  and  additional  dredging,  under 
contract,  should  be  provided  for  in  order  that  the  full  benefits  of  the 
improvement  mav  be  obtained. 

The  amount  expended  to  June  30,  1008,  was  $3,031,814.74,  of  which 
$325,000  was  expended  on  previous  projects.  Of  the  amount  expended 
on  the  present  project  it  is  estimated  that  $262,839.56  has  been  applied 
to  maintenance  of  improvement. 

The  amount  estimated  as  a  profitable  expenditure  in  fiscal  year 
ending  June  30,  1910,  will  be  applied  to  the  completion  of  the  work 
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nnder  the  contract  referred  to  above,  and  to  continuing  work  on  the 
jetties  and  dredging  to  maintain  the  channel. 

Comparative  statrmmt  of  shipments  and  receipts. 


Tons. 

Change  in  tonnage 
from  previous  year. 

Increase. 

Decrease. 

Tear  ending  M«y  81— 

1887 

87,682 
288,400 
826,982 

826,494 

217,489 

150, 0»7 

689,688 

1,315,248 

1,792.871 

1,779,964 

1,904,389 

1,848,159 

88,746 
150,768 
88,582 

1896 

U99 

Gilendar  year— 

1899... 

488 

1900 

109,006 
67,408 

1101 

*"'639'66i* 
62f>,.'VG0 
477, 128 

'■*i2i,'4S5" 

190B 

1903                    

1904 

1906 

12,417 

1906 

1907 

56,280 

Seport  on  effect  of  the  improvement  on  freight  rates  is  in  Appen- 

On  page  407,  Annual  Report  of  Chief  of  Engineers  for  1900,  ref- 
erence is  made  to  previous  reports  on  examinations  and  surveys  of 
Sabine  Pass. 

July  1,  1907,  tmlnnce  unoxpended $158,  834.  88 

Amount  received  from  sale  of  blue  prints 4.50 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  IJMW 190,000.00 

348,  830. 38 
June  30, 1008,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $125,  2tK).  .53 

For  maintenance  of  improvement 2s.  1)2(^57 


154, 217. 10 

July  1. 1908,  balance  unexpende<l 194,  (522.  28 

July  1.  1908,  outstanding  liabilities 1,757.53 

July  1,  1908,  balance  available 192, 804.  75 

July  1,  1008,  amount  covered  by  uncompleted  contracts 135,780.38 

Amount  (estimated)  required  for  completion  of  existinj;  proJe<'t 636.573.00 


Amount  that  can  be  profitably  ex|)ende<1  in  fiscal  year  endinjr  June 
30, 1910,  for  works  of  Improvement  and  fnr  maintenance,  in  a<ldi- 
tlon  to  the  balance  unexi)endtMl  July  1,  1IH»S a210,000.00 

Submitted  In  compliance  with  reqnirenients  of  sundry  civil  act  of 
June  4, 1807,  and  of  st»etion  7  of  the  river  and  harbor  act  of  l.S'J9. 

(See  Appendix  V  4.) 

5.  Brazos  River ^  Texan^  from  Old  Wa-'i/ifnr/fofi  to  Waro, — Orip^- 
nally  this  section  of  the  river  was  ordinarily  not  navigable  above 
Ilidnlgo  F'alls.  From  tliero  to  Waco  the  profile  of  the  rivor  is  an 
alternating  si^ries  of  steep  and  irt'iitle  slopes,  rendering  it  susceptible 
of  effective  improvement  by  a  combination  of  locks  and  dams  with 
open-channel  work  between. 

In  the  river  and  harln^r  act  of  March  3,  1005,  an  examination  of 
this  section  was  ordeivd  and  a  provisional  appropriati<m  for  its 
improvement  was  made.  ^  In  the  act  of  March  2,  1907,  a  further 
appropriation  was  made,  in  accordance  with  a  project  submitted  in  a 

•Of  this  amount  $10,000  is  for  <*<>ntlniiing-coulvav:V.  wovk  auVVioYViAiil  \i^  \Xi^ 
river  and  barbor  act  of  March  2^  1!X>7, 
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report  published  in  House  Document  No.  705,  Fifty-ninth  ConsTess, 
first  session.  This  project  contemplates  securing  a  navigable  depth 
of  4  feet  for  four  months  and  3^  feet  for  six  months  of  the  year  by 
constructing  eight  locks  and  dams  and  103  miles  of  open-channel 
work,  at  a  total  cost  of  $2,915,000.  It  is  not  clear  to  what  extent  the 
project  outlined  therein  may  be  regarded  as  adopted  by  Congress  in 
appropriating  for  the  work,  and  in  the  money  statement  given  below 
it  is  assumed  that  the  Government  is  committed  to  the  construction 
of  only  one  lock  and  dam  at  an  estimated  cost  of  $300,000. 

The  river  and  harbor  act  of  March  2,  1907,  authorized  continuing 
contracts  in  the  simi  of  $150,000,  in  addition  to  amounts  already  ap- 
propriated for  the  completion  of  the  lock  and  dam  at  Hidalgo  Falls, 
of  which  $50,000  is  still  to  be  appropriated. 

On  June  30,  1908,  $148,586.60  had  been  expended  on  this  project 
in  the  construction  of  a  lock  and  dam  at  Hidalgo  Falls. 

As  the  work  on  this  section  has  just  begun,  no  results  in  the  way 
of  increased  depths  have  yet  been  obtained,  and  no  commerce  has  had 
an  opportunity  to  develop. 

Taken  in  connection  with  the  improvement  of  the  lower  section  of 
the  river,  when  its  navigable  capacity  is  fully  developed  it  should 
have  a  very  pronounced  effect,  not  only  on  freight  rates  in  the  section 
which  it  traverses,  but  also  on  rates  from  more  distant  points,  as  the 
freights  carried  on  roads  traversing  its  valley  are  heavy  and  the  rates 
high. 

The  available  balance  will  be  applied  to  the  continuance  of  the 
construction  of  Lock  and  Dam  No.  1  at  Hidalgo  Falls.  The  addi- 
tional appropriation  requested  will  be  applied  to  completing  this 
work. 

For  references  to  reports  of  examinations  and  surveys  see  Annual 
Report  of  the  Chief  of  Engineers  for  1907,  page  453. 

If  it  is  the  intention  of  Congress  to  contmue  the  improvement  by 
the  construction  of  additional  locks  and  dams  money  should  be  pro- 
vided for  the  necessary  surveys  to  locate  sites  and  for  acquisition  of 
land  required  for  the  additional  locks  and  dams  to  be  constructed 
under  the  adopted  project  in  order  to  avoid  delays  incident  to  such 
work  after  appropriations  for  actual  construction  have  been  made. 

July  1,  1907,  balance  unexpeuded $62,251.31 

Amount  refunded  account  disallowance  of  voucher .96 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908 100, 000. 00 

162,  252.  27 
June  30,  1008,  amount  expended  during  fiscal  year  for  works  of  im- 
provement     60,  837.  91 


July  1,  1008,  balance  unexpended 101,414.36 

July  1,  1908,  outstanding  liabilities 1,080.68 


July  1,  1908,  balance  available 100.aS3.68 

Amount  (estimated)  required  for  completion  of  existing  project *50, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1008 <>50,00aoO 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  V  5.) 

«  For  lock  and  dBLm  at  KV^«A«,o  ¥«lW%, 
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e.  Brazos  River ^  Texas^  from  Velasco  to  Old  Washington. — ^This 
section  of  the  river  has  a  width  of  from  1200  to  400  foet.  It  has  good 
depth  from  the  mouth  to  near  the  head  of  tide  water  above  Columbia 
^mile  36).  It  is  navigable  for  light-draft  boats  throughout  its  length 
for  about  eight  months  in  the  year. 

The  original  project  for  this  improvement  was  adopted  June  3, 
1896,  and  contemplated  the  removal  of  sna^s  and  overhanging  trees 
and  dredging  troublesome  shoals  between  Velasco  and  Richmond  only. 
The  sum  of  $5,000  was  expended  on  this  project. 

In  the  river  and  harbor  act  of  June  13,  190*2,  the  improvement  from 
Richmond  to  Old  Washington  was  undortakon.  In  the  act  of  March 
3,  1905,  this  improvement  was  continued  from  Vehisco  to  Old  Wash- 
ington. The  project  on  which  these  appropriations  were  based  (see 
Report  of  the  Chief  of  Engineers,  1001,  p.  1974)  contemplated  the 
improvement  of  the  river  by  open-channel  work  between  the  mouth 
and  Old  Washington,  at  a  cost  of  $-225,000. 

Amount  expended  on  work  of  existing  project  up  to  June  30,  1908, 
was  $196,673.22. 

Operations  during  the  year  consisted  in  construction  of  jetties  for 
regulating  the  channel  and  in  removal  of  obstructions  by  snagging. 

A  depth  of  4  feet  for  approximately  eight  months  in  the  year  has 
been  obtained. 

Complete  statistics  as  to  commerce  have  not  been  obtainable,  but 
the  leading  articles  hauled  are  sugar,  molasses,  oil,  wood,  and  pro- 
visions. The  freight  handled  can  not  be  a  maximum,  and  a  reduction 
in  rates  can  not  tS  effected  until  the  section  of  the  river  between  Old 
Washington  and  Waco  is  made  navigable. 

It  is  proposed  to  apply  the  available  balance  to  continuing  and 
maintaining  the  improvement. 

For  references  to  reports  of  examinations  and  surveys  see  Annual 
Report  of  the  Chief  of  Engineers  for  1907,  page  454. 

July  1.  1907,  balnnce  unexpended $72,454.52 

Jane  30,  1SK)8,  amoimt  exiwiided  during  fiscal  year  for  works  of 
improvement 18. 127. 74 

Jnly  1,  1008,  balance  unexpended 54,320.78 

July  1,  1908,  outstanding  linbUitles 674. 10 

July  1,  1908,  balance  available 53,052.68 

(See  Appendix  V  6.) 

7.  Trinity  Rirer,  Texas. — The  river  in  its  upper  reaches  is  a  narrow 
stream  with  a  low-water  depth  insufticiont  for  even  light-draft  navi- 
gation. Its  banks  are  g<'ii(»rally  high  and  quite  stable,  making  it 
particularly  susceptible  to  improvement  by  oanalization. 

The  river  and  harbor  act  of  June  IB,  1902,  adopted  a  project  for 
the  improvement  of  this  stream  in  accordance  with  a  report  submitted 
in  House  Document  No.  409,  Fiftv-sixth  Congress,  first  session.  (See 
Annual  Beport  of  the  Chief  of  fengineers  for  1900,  p.  2348.).  This 
project  contemplated  improvement  to  provide  a  O-toot  navigation 
from  Dallas  to  the  mouth,  a  distance  ot  511  miles,  by  open-channel 
"work  and  a  system  of  locks  and  dams. 

The  original  estimate  of  cost  of  this  improvement  was  $^1,550,000. 
The  portion  of  this  applicable  to  section  1  ($:^r)0,000)  was  afterwards 
raised  to  $918,000  in  a  report  from  a  Board  of  Eng\\\cQ\:s  v\\)\)c;\wV^ftL  \.ci 

bllOl^BNo  lOOS 31 
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examine  into  the  cost.  (See  Annual  Report  of  the  Chief  of  Engi- 
neers for  1904,  p.  2021.) 

The  amount  expended  on  this  improvement  up  to  June  30,  1908, 
was  $310,518.58. 

Four  locks  and  dams  in  section  1  have  already  been  provided  for  by 
CJongress.  The  money  for  Nos.  1,  2,  and  6  has  already  been  appro- 
priated, and  funds  have  been  appropriated  and  pledged  for  No.  4  and 
for  a  lock  and  dam  at  Hurricane  shoals,  which  is  in  section  2,  and  is 
estimated  to  cost  $160,000.  An  authorization  of  $210,000  for  these 
locks  is  still  to  be  appropriated. 

The  expenditures  made  in  cleaning  the  river  have  resulted  in  no 
increased  depth,  but  the  removal  of  snags  and  drifts  has  made  the 
stream  safer  to  navigate  at  medium  and  high  stages.  There  is  no 
navigation  of  account  above  Libertj^  other  than  the  rafting  of  logs. 

Owing  to  the  fact  that  the  river  is  not  yet  navi^ble  to  Dallas,  the 
only  place  at  which  it  can  come  into  active  competition  with  the  rail- 
roads, no  affect  on  freight  rates  has  been  produced.  Inasmuch  as  the 
leading  trunk  lines  of  this  section  are  crossed  by  the  river  at  Dallas, 
there  can  be  no  doubt  that  when  the  river  is  made  navigable  to  this 
point  it  will  result  in  a  considerable  reduction  and  an  immense  sav- 
ing, not  only  in  local,  but  also  in  interstate  freight  rates  in  this  section. 

It  is  proposed  to  apply  the  available  balance  and  the  additional 
appropriation  asked  for  to  the  completion  of  locks  and  dams  already 
authorized,  and  to  further  improvements  in  the  prosecution  of  the 
existing  project 

For  references  to  reports  of  examinations  and  surveys  see  Annual 
Eeport  of  the  Chief  oi  Engineers  for  1906,  page  431. 

If  it  be  decided  to  prosecute  this  project  further,  provision  should 
be  made  for  the  necessary  surveys  to  locate  sites  and  for  acquisition 
of  land  required  for  the  additional  locks  and  dams  to  be  constructed 
under  the  adopted  project,  in  order  to  avoid  delays  incident  to  such 
work  after  appropriations  for  actual  construction  have  been  made. 

July  1,  1907,  balance  unexpended $486, 925.  2ry 

Sales  of  condemned  proi)erty  and  blueprints 77. 77 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908 90, 000. 00 

Refundment  for  overpayment .  IS 

677, 003.  20 
June  30,  1908,  amount  expended  during  fiscal  year : 

For  works  of  improvement $63,  751. 09 

For  maintenance  of  improvement 24,  374. 47 

88,125.56 


Julv  1,  1908,  balance  unexpended 488, 877. 64 

July  1,  1908,  outstanding  liabilities 2, 154. 12 


July  1,  1908,  balance  available 486,723.52 


July  1, 1908,  amount  covered  by  uncompleted  contracts 467, 090. 7S 

Amount  (estimated)  required  for  completion  of  existing  project "210,000.00 


A  mount  that  can  be  profitably  expended  In  fiscal  year  ending  Juile 
.30,  1910,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 «125,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civU  act  of 
June  4,  1897. 

(See  Appendix  V  7.) 

"^  AppVws  only  to  such  work  fts  Congress  has  specifically  authorized  under  the 
con  tin  ulng-con tract  system. 
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8.  OypresB  Bayou^exas  and  Louisiana. — During  the  period  of  the 
great  raft  in  Red  River  the  bottom  lands  of  Cypress  Bayou  were 
flooded — ^became  lakes — and  afforded  a  navigable  route  from  Red 
River  near  Shreveport,  La.,  to  Jefferson,  Tex.,  65  miles.  Work 
by  the  United  Stat^  for  the  improvement  of  this  route  commenced 
in  1872jand  from  1872  to  1879,  $94,000  was  appropriated  for  the  pur- 
pose. The  fimds  were  expended  for  dredging  and  straightening 
the  channel,  removing  stumps,  snags,  and  logs,  and  cutting  leaning 
timber.  This  work  was  completed  in  1880,  but  on  accoimt  of  its  tem- 
porary nature  appropriations  and  allotments  aggregating  $39,701.33 
were  made  for  mamtenance. 

The  removal  of  the  raft  and  the  subsequent  closure  of  outlets  and 
construction  of  levees  down  the  right  bank  of  Red  River  from  the 
hills  in  Arkansas  to  near  Shreveport,  La.,  cut  off  the  water  sup- 
ply of  the  lakes,  which,  in  conjunction  with  the  quicker  drainage  re- 
sulting from  the  lowering  of  the  bed  of  Red  River,  gradually  caused 
them  to  dry  up.  Li  cons(Hiuence  the  period  of  navigation  shortened 
from  year  to  year  until  1897,  when  boats  from  Red  River  ceased  ply- 
ing altogether. 

The  existing  project  is  practically  for  maintenance  by  cleaning  and 
clearing  the  bayou  and  lakes  between  Jefferson,  Tex.,  and  Moorings- 
port,  La.,  of  snags  and  other  recurring  obstructions. 

The  amount  expended  to  June  30,  1908,  was  $139,452.29  for  im- 
provement and  maintenance  and  $12,613.05  for  surveys.  The  work 
of  maintenance  so  mergas  into  the  work  of  improvement  that  it  is 
diflicult  to  state  just  what  portion  of  the  expenditures  was  for  main- 
tenance and  what  for  improvement. 

Tli8  water  supply  of  the  drainage  basin  of  the  lakes  has  been  re- 
duced so  greatly  and  the  channel  or  Red  River  above  Shreveport  has 
lowered  so  much  that  steamboats  now  can  cross  Albanv  flats,  at  foot 
of  the  lake,  only  at  rai'e  intervals  during  exceptionally  high  stages 
of  Red  River  or  after  heavv  rains  in  the  drainage  basin  of  the  lakes. 

The  work  of  removing  o\)structions  now  in  progress  has  rendered 
navigation  safer  between  Jefferson  and  Mooringsport  and  has  con- 
sequently caused  some  increase  in  the  quantity  of  such  local  naviga- 
tion, liiis  navigation  by  giving  access  to  a  competing  raih-oad  has 
resulted  in  keeping  freight  rates  somewhat  below  those  existing  in 
neighboring  sections. 

K  is  proposed  to  apply  the  available  balance  to  removing  obstruc- 
tions from  the  channel  and  marking  channel  through  the  lakes. 

For  roferences  to  reports  of  examinations  and  surveys  see  Annual 
RcDort  of  the  Chief  of  Engineers  for  1906,  page  432. 

During  the  year  an  examination  was  niaae  of  "  Caddo  Lake  with 
a  view  to  determining  advisability  of  constructing  a  dam  at  the  foot 
of  said  lake  on  the  waterway  connecting  Jefferson,  Tex.,  with 
Shreveport,  I^.''  The  report  of  this  examination  was  published 
in  House  Document  No.  220,  Sixtieth  Congress,  first  session. 
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July  1,  1907,  balance  unexpended |8,8©7.C7 

Refundment  for  overpayment 2.03 

8, 399. 70 
June  30,  1908,  amount  expended  during^  fiscal  year  for  works  of  im- 
provement      4, 761. 68 

July  1,  1908,  balance  unexpended 8,638.02 

July  1,  1908,  outstanding  liabilities 140.54 

July  1,  1908.  balance  available 8,497.48 

(See  Appendix  V  8.) 

P.  Red  River  between  F^ilton^  Ark.^  and  Denison^  Tex. — ^This  part 
of  the  river  was  originallv  navigable  for  small  boats  during  nigh 
stages  only.  The  river  at  low  water  is  a  stream  from  100  to  200  feet 
wide  in  the  bends,  winding  in  a  shifting  channel  between  banks  which 
are  frequently  several  himdred  yards  apart  The  low-water  depth 
varies  from  1.6  to  about  4  feet  The  banks  are  covered  with  trees 
constantly  caving  into  the  river  and  forminff  sna^  and  drifts. 

The  original  appropriation  for  work  above  Fulton  was  made 
August  6,  1886.  The  project  contemplated  improving  onlv  high  and 
medium  stage  navigation  by  removing  snags  and  driit  Previous  to 
the  existing  project  no  work  was  provided  for  above  the  mouth  of  the 
Kiamichi  Kiver.  The  amount  expended  under  previous  projects  is 
$33,500. 

The  river  and  harbor  act  of  March  3,  1905,  entered  upon  a  project 
for  the  improvement  of  the  river  between  Fulton,  Ark.,  and  Denison, 
Tex.  The  project  contemplates  the  removal  of  drift  and  snags, 
clearing  the  banks  of  timber  in  danger  of  caving  into  the  riv^,  and 
closing  chutes  and  cut-offs  where  necessary.  No  estimate  of  cost  has 
been  made. 

At  the  close  of  the  fiscal  year  $129,151.70  had  been  expended  on 
this  project. 

During  the  vear  the  construction  of  a  snag  boat,  the  CvUherHon. 
has  been  completed  and  operations  have  consisted  in  the  removal  or 
obstructions  and  a  survey  of  the  river  to  the  mouth  of  the  Washita. 

The  work  done  under  this  project  has  not  brought  out  any  material 
increase  of  depth  or  width,  but  has  resulted  in  the  removal  of  a  num- 
ber of  snags  and  other  obstructions,  and  has  rendered  navigation  less 
dangerous.  At  mean  low  water  the  river  is  not  navigable  ift  its 
shoalost  parts  by  boats  drawing  more  than  1.5  feet.  The  usual  varia- 
tion between  high  and  low  water  is  about  30  feet.  During  medium 
and  high  stages  this  section  of  the  river  is  navigable  throughout  its 
whole  length  of  202  miles. 

Beyond  the  rafting  of  logs  and  timber  there  has  been  no  commerce 
of  any  value  on  this  section  of  the  river. 

Wlien  this  section  of  Red  River  is  opened  to  regular  navigation  a 
very  material  reduction  in  both  local  and  through  freight  rates  to 
points  in  north  Texas  and  Oklahoma  must  necessarily  result 

To  secure  a  stable  improvement  will  require  a  continuance  of  work 
for  a  number  of  years.  The  available  balance  will  be  applied  to  con- 
tinuing the  work  now  under  way  of  removing  obstructions  and  bank 
clearing. 

For  references  to  reports  of  examinations  and  surveys  see  Annual 
Report  of  the  Chief  of  Engineers  for  1906,  page  433. 
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July  1,  1907,  balance  unexpended $132, 443.  IH 

June  30,  1908,  amount  expended  during  fiscal  year: 

For  works  of  Improvement $50,193.00 

For  survey n,  402. 01 

61, 695. 61 


July  1,  1908,  balance  unexpended 70. 84R.  30 

July  1,  1908,  outstanding  liabilities 2, 460. 67 

July  1,  1908,  balance  available as.381.63 


July  1,  1908,  amount  covered  by  uncompletod  contracts 2,184.00 

(See  Appendix  V  9.) 

10.  Sulphur  RiveTy  Texas  and  Arkansas. — Sulphur  River  for  about 
150  mUes  from  its  mouth  is  from  150  to  200  feet  wide,  with  navigable 
depths,  except  for  a  few  shoals.  The  banks  are  as  a  rule  firm  and 
stable.  The  stream  is,  however,  badly  obstructed  by  snags  and 
sunken  logs. 

In  1896  and  1897  the  sum  of  $2,488.99  was  expended  on  snagging 
operations.  ^ 

The  existing  project  was  adopted  by  the  river  and  harbor  act  of 
March  2,  1907,  and  contemplates  improvement  of  150  miles  of  the 
river  above  the  Red  River  by  dredging  and  operation  of  a  snaf^  boat, 
at  an  estimated  cost  of  $36,000,  assuming  that  a  United  States  boat  is 
available.  Operations  during  the  year  consisted  in  removal  of  snags 
and  other  obstructions. 

At  the  close  of  the  fiscal  year  $8,139.16  had  been  expended  on  this 
project 

Owing  to  the  poor  navigable  condition  of  the  stream  at  present  no 
commerce  of  any  account  has  developed.  As  the  stream  drains  a 
very  rich  section  of  the  country  it  is  expected  that  it  will  be  exton- 
.sively  used  when  improved,  and  that  some  reduction  in  freight  rates 
will  result 

It  is  proposed  to  expend  the  available  balance  in  clearing  the  river 
of  obstructions  and  dredging  whore  necessary. 

For  reference  to  reports  of  examinations  and  surveys  see  Annual 
Report  of  the  Chief  of  Engineers  for  1JM)7,  page  457. 

July  1,  1907,  balance  iinexiKMuU'd $;><i,  000.00 

June  20t  1908,  amount  expended  dnriii^  fiscal  yonr  for  works  of  im- 
provement         8.  VM).  10 

July  1. 1908,  balance  unexi>tMid(Hl 27,  »*»<).  s-t 

July  1,  1908,  outatanding  llabllitios    .__       ISO.  10 

July  1,  1908,  balance  available 27,G«<).74 

(See  Appendix  V  10.) 

EXAMINATIONB    AND    8URVEVS    MADE    IN    COMPLIANCE    WITH    KIVER    AND 
HAKUOR  ACT  APPROVED  MARCH  2,  li)U7. 

Reports  on  preliminary  examinations  and  surveys  recjuired  bv  the 
river  and  harbor  act  of  March  2,  1007,  of  the  following  localities 
within  this  district  were  diilv  stibniitted  by  the  distrid  oilicer.  Th(\v 
were  reviewed  by  the  Board  of  Engineers  for  Kivers  and  Harbors, 

Sursuant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
Qcuments  as  indicated: 
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1.  Preliminary  examination  with  plan  and  estimate  of  coat  of  imr 
provement  of  Caddo  Lake^  with  a  view  to  constructing  a  dam  at  the 
foot  of  said  lake  on  the  waterway  connecting  Jefferson^  Tex.^  with 
Shreveport^  La. — Exports  dated  July  27  and  November  2,  1907,  re- 
spectively, are  printed  in  House  Document  No.  220,  Sixtieth  Congress, 
first  session.  A  plan  for  improvement  at  an  estimated  cost  of  $100,000 
is  presented. 

2.  Preliminary  examination  of  Sabine  River  from  its  mouth  to 
Logansport^  La,^  and  Belzora^  Tex. — ^Report  dated  December  11, 1907, 
is  printed  in  House  Document  No.  490,  Sixtieth  Congress,  first  ses- 
sion. The  locality  is  not  considered  worthy  of  improvement  by  the 
General  Government. 

3.  Preliminary  examination  with  plan  and  estimate  of  cost  of  im- 
provement of  Neches  River  ^  Texas. — Reports  dated  December  6,  1907, 
and  February  7,  1908,  are  printed  in  House  Document  No.  870, 
Sixtieth  Congress,  first  session.  A  plan  for  improvement  at  an  esti- 
mated cost  of  $16,000  is  presented. 

Pursuant  to  a  requirement  in  section  one  of  the  river  and  harbor  act 
of  March  2,  1907,  a  Board  of  Engineers  has  been  appointed  to  ex- 
amine that  portion  of  the  Red  River  which  lies  between  Fulton^ 
Ark.^  and  mouth  of  Washita  River^  India/n  Territory.  The  Board's 
report  will  be  duly  submitted. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THB  VIOKSBURG, 
MISSISSIPPI,  DISTRICT. 

This  district  was  in  the  charge  of  Capt.  G.  M.  Hoffman,  Corps  of 
Engineers,  to  December  15, 1907,  and  in  the  charge  of  Capt.  ClarKe  S. 
Smith,  Corps  of  P^ngineers,  since  that  date.  Division  engineer,  Col. 
E.  H.  Ruffner,  Corps  of  Engineers,  to  March  16, 1908,  and  Col.  W.  H. 
Bixby,  Corpjs  of  Engineers,  since  that  date. 

L  Red  River ^  below  Fulton^  Ark. — This  improvement  was  under- 
taken by  the  United  States  in  1828,  and  between  1828  and  1841  more 
than  $425,000  was  appropriated  for  removal  of  the  great  Red  River 
raft.  When  work  commenced  the  raft  was  92  miles  long,  extending 
from  Loggy  Bayou,  65  miles  below  Shreveport,  La.,  to  Hurricane 
Bhiffs,  27  miles  above.  A  channel  was  opened  through  this  obstruc- 
tion, but,  owing  to  failure  of  appropriations  between  1841  and  1852, 
additional  raft  formed.  In  1852  $100,000  was  appropriated,  and  in 
1857  the  agent  in  charge  reported  the  route  opened  out  not  completed, 
with  recommendation  for  appropriations  of  $50,000  a  year  for  com- 
pletion and  maintenance.  The  total  amount  expended  from  1828  to 
1857  was  $532,219.90.  Nothing  further  was  done  for  fifteen  years, 
and  in  that  long  interval  the  results  of  much  of  the  former  work  were 
lost. 

When  work  was  resumed,  in  1872,  the  river  above  Shreveport,  La., 
was  closed  by  a  raft  32  miles  long,  which  was  growing  constantly. 
Below  Shreveport  the  enlargement  of  an  outlet  through  Tones  Bayou 
was  depleting  the  main  channel  and  threatening  its  closure  to  naviga- 
tion. At  Alexandria,  La.,  the  falls  were  impassable  at  low  stages. 
Navigation  was  difficult  and  dangerous  at  all  places  and  at  all  times. 
The  channel  shifted  frequently,  and  at  flood  the  river  overflowed  the 
entire  raft  region.    Both  above  and  below  Shreveport  the  bed  of  the 
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river  was  a  mass  of  sunken  logs  and  stumps.  The  banks  were  heavily 
timbered  and  each  flood  caused  them  to  cave  or  slide. 

The  project  entered  upon  in  1872  contemplated  opening  navigation 
through  the  raft  and  closing  Tones  Bayou  outlet.  Under  the  river 
and  harbor  act  of  1878  the  removal  of  wrecks,  snags,  and  other 
obstructions  below  Shreveport  was  commenced,  and  the  act  of  1879 
authorized  the  same  kind  of  work  alx)ve  the  raft  to  Fulton,  Ark. 
Work  was  carried  on  under  three  distinct  appropriations  until  1882, 
when  it  was  combined  in  a  general  appropriation  for  continuing  the 
improvement  from  Fulton,  Ark.,  to  the  Atchafalaya  River,  Louisi- 
ana, with  a  provision  for  work  at  Alexandria,  La.  The  river  and 
harbor  acts  of  1884  and  1890  contained  provisions  for  closing  Sale  and 
Murphy  outlet,  Louisiana;  the  acts  of  1888,  1892,  and  1894  author- 
ized expenditures  for  improvement  of  Cypress  Bayou,  Bayou  Dor- 
cheat,  and  Sulphur  River,  tributaries  of  Red  River;  the  act  of  1902 
provided  for  improvement  of  the  channel  at  Shreveport,  La.,  and  the 
act  of  1905  contained  a  provision  for  further  improvement  of  the 
channel  at  Alexandria,  La. 

The  existing  project,  adopted  by  Congress  in  the  river  and  harbor 
act  of  July  13,  1892,  contemplates  the  systematic  clearing  of  the 
banks  to  remove  the  source  of  drift  and  sna<rs;  continuing  snagging 
operations  and  the  removal  of  jams  and  raft;  dredging  tow-heads 
and  ^oals;  constructing  a  substantial  system  of  levees  to  fix  the 
course  of  the  river,  either  alone  or  by  cooperating  with  riparian 
States;  the  closure  of  all  outlets  that  deplete  the  river;  the  fixmg  of 
caving  banks  to  confine  the  river  to  the  selected  channel,  and  the  pre- 
vention of  injuries  to  reprimen  by  new  cut-offs  or  outlets.  The  nature 
of  the  improvement  requires  that  it  be  continued  for  many  years,  and 
no  estimate  for  completion  is  given  on  this  account. 

The  amount  expended  from  1872  to  the  close  of  the  fiscal  year  end- 
ing June  30,  1908,  including  $5,416.97  derived  from  sales  and  $43.11 
from  refundments  of  overpayments,  was  $1,758,266.48,  with  the  fol- 
lowing chief  results:  The  channel  cleared  through  the  great  raft  in 
1872-73  opened  to  navipition  188  miles  of  river  above  Shreveport  to 
Fulton.  Subsequent  work  scanned  the  complete  removal  of  the  raft, 
prevented  formations  of  the  same  nature,  increased  the  width  of  the 
river  100  feet  or  more,  and  there  now  flows  in  the  course  laid  out  for 
it  in  the  old  raft  region  a  broad  and  deep  river,  safe  for  navigation  at 
all  but  the  lowest  stagos.  Sixteen  years  ago  the  survey  showed  that 
the  low-water  line  at  head  of  the  raft  had  lowered  more  than  15  feet 
since  1872,  and  that  this  change  continued  downstream  through  the 
raft  region  and  gradually  diminished  to  about  3  feet  at  Shreveport. 
The  continual  progressive  scour  is  attaining  a  normal  slope  in  thtit 
stretch.  Incidentally  the  removal  of  the  raft  drained  the  fertile 
valley  and  reclaimed  thousands  of  acres  of  productive  lands.  Ton(»s 
Bayou  outlet  is  closed  by  a  heavy  earthen  dam,  connoded  with  the 
line  of  levee  above  and  below  it,  and  the  main  channel,  for  a  time 
called  "Little  River,"  has  widened  and  scoured  until  navigation  of 
the  stretch  is  uninterrupted  at  low  stages.  All  of  the  chief  outlets 
along  the  right  bank  above  Tones  IJayou  to  the  Arkansas-Iionisiana 
line,  89  miles,  have  been  closed  with  dams  by  cooperation  with  the 
State  of  Tjouisiana  and  local  levee  districts.  Work  at  Alexandria 
Falls  rendered  them  navigable  at  ail  sta<res.  The  cha^inel  was  deep- 
ened from  2i  to  SJ  feet  at  the  lower  falls  ani\  Vo  ft  ivi^X.  \5l\.  W\^  v\vv^^ 
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falls,  lengthening  the  period  of  navigation  about  two  months.  Per- 
sistent snagging  operations,  repeated  from  year  to  year,  have  kept 
the  river  open  and  enabled  steamboats  to  make  regular  trips,  the  river 
from  the  Atchafalaya  to  Fulton  ordinarily  being  open  for  boats  of 
3-foot  draft  at  stages  about  a  foot  above  zero  of  the  Shrevepjort  gauge. 
The  maximum  draft  that  can  be  carried  at  mean  low  water  is  3  teet  to 
Montgomery,  La.,  162.5  miles  above  the  Atchafalaya;  2i  feet  to 
Shreveport,  320.6  miles,  and  2  feet  to  Fulton,  Ark.,  508.6  miles.  The 
range  between  low  and  high,  water  at  the  several  gauge  stations  is  as 
follows:  Fulton,  Ark.,  35.65  feet;  Shreveport,  La.,  41.2  feet;  Alex- 
andria, La.,  41.95  feet,  and  Barbre  Landing,  Louisiana  (head  of 
Atchafalaya  Kiver),  52.72  feet. 

At  present  steamboats  seldom  run  above  Fulton,  Ark.,  but  at  high 
stages  the  river  is  navigable  in  fact  to  Denison,  Tex.,  292  miles  above 
Fulton  and  800  miles  above  the  Atchafalaya  River. 

During  the  fiscal  year  ending  June  30,  1908,  snagging  operations, 
etc.,  for  maintenance  of  the  improvement  extended  over  the  river 
between  the  head  of  the  Atchafalaya  River,  Louisiana,  and  Fulton, 
Ark.,  and  in  the  autumn  of  1907  the  upper  and  lower  dikes  at  Alex- 
andria, La.,  were  repaired  and  strengthened,  and  their  full  effect 
appears  to  have  been  reestablished. 

To  maintain  what  has  been  accomplished  and  to  gradually  secure 
a  more  stable  improvement  will  require  a  continuance  of  work  for 
many  years.  The  estimated  cost  is  $75,000  a  year,  or  biennial  appro- 
priations of  $150j000,  exclusive  of  extraordinary  demands  for  new 
plant  that  will  arise  from  time  to  time.  The  available  funds  will  be 
applied  to  continuing  the  improvement  and  to  maintenance. 

Notwithstanding  me  facilities  for  quick  transportation  afforded 
by  railways,  the  commerce  of  Red  River  consists  of  large  shipments 
or  cotton,  cotton  seed  and  its  products,  lumber,  staves,  timber,  etc, 
with  heavy  return  freights  of  general  merchandise  and  plantation 
supplies. 

The  commerce  and  navigation  reported  for  eighteen  years  show 
great  variations,  due  to  the  changing  crop  conditions,  occasional 
periods  of  extraordinary  low  water  during  the  busy  season,  and  other 
causes,  ranging  in  quantity  from  06.376  to  279,946  tons  per  annum, 
with  estimated  values  of  from  $1,506,500  to  $9,185,000.  The  average 
for  the  eighteen  years  is  123,244  tons,  valued  at  $4,359,900.  To  this 
should  be  added  the  commerce  from  Ouachita  River,  entering  Red 
River  at  the  mouth  of  Black  River,  the  average  of  which  is  178,070 
tons,  valued  at  $6,229,560,  making  a  total  of  301,314  tons,  valued  at 
$10,589,460. 

The  project  has  effected  a  reduction  of  freight  rates  on  all  com- 
modities. 

For  more  extended  information  respecting  the  work  performed, 
reference  is  invited  to  the  report  and  illustrations  at  page  1909  of 
the  Report  of  the  Chief  of  Engineers  for  1803,  and  to  the  subsequent 
reports  of  the  district  officers.  Maps  of  Tones  Bayou,  Bayou  Pierre, 
etc.,  were  published  in  the  reports  of  1882,  page  1542,  and  1885,  page 
1490.  An  index  sketch  of  the  basin  of  Red  River  and  diagrams 
showing  the  limits  of  high  and  low  water  were  published  in  the 
report  of  1801,  page  1056|aiul  the  report  of  1892,  page  1587.  Maps 
01  the  river  at  Shreveport  were  published  in  the  reports  of  1887, 
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pa^  2682,  and  1893^age  1921.  Map  of  the  river  at  Alexandria  was 
printed  in  House  Document  No.  462,  Fifty-sixth  Congress,  first 
session. 

References  were  given  in  the  Annual  Report  of  1904  to  reports  of 
examinations  and  surveys,  with  page  numbers  at  which  they  may  be 
found.  (See  Report  of  the  Chief  of  Engineers,  1904,  pp.  385  and 
386.^ 

.Tne  estimated  amount  that  can  be  profitably  expended  in  the 
fiscal  year  ending  June  30,  1910,  in  addition  to  the  balance  unex- 
pended July  1,  1908,  will  be  applied  to  the  operation  of  snag  boats 
and  further  work  on  the  existing  approved  project.  This  additional 
work  is  for  maintenance  and  the  extension  of  benefits. 

July  1,  1907,  balance  unexpended ^ $244,978.48 

June  80,  1908,  amount  expended  during  fiscal  year  for  nmiiiteiiance 
of  improvement 47,  784.  88 


July  1,  1908,  balance  unexix'nded 197, 103.  (W) 

July  1,  1908,  outstanding  liabilities 4,308.88 


July  1,  1908,  balance  available 192,  824. 72 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80,  1910;  for  works  of  improvement  and  for  niuintenance,  in 
addition  to  the  balance  unexpended  July  1,  lOOS 75,000.00 

Submitted  in  compliance  with  reiiiiirenients  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  W  1.) 

e.  OiMchita  and  Black  rivers^  Arkansas  and  Lovisiana. — ^The  im- 
provement of  Ouachita  River  by  the  United  States  commenced  in 
1871.  At  that  time  navigation  was  much  obstructed  at  all  stages  by 
snags,  sunken  logs,  wrecKS,  leaning  and  caving  trees,  etc.,  and  the 
greater  part  of  the  river  was  unnavigable  at  low  water  on  account  of 
numerous  rock,  gravel,  and  sand  bars. 

The  project  of  1871  contemplated  temporary  improvement  from 
Trinity,  La.,  to  Arkadelphia,  Ark.,  by  removal  of  snags,  etc.,  and 
by  dreidging  the  worst  bars.  In  1872  a  project  was  adopted  for  locks 
and  dams  to  give  4  feet  depth  from  Trinity,  Ija.,  to  Camden,  Ark., 
I)ut  was  abandoned  two  years  later.  The  project  under  which  work 
continued  after  1874  contemplated  the  removal  of  snags,  logs,  wrecks, 
leaning  timber,  etc.,  obstructing  navigation  bellow  Camden,  Ark. 
Tlie  56  miles  known  as  Black  liiver,  below  Trinity  to  Red  Kiver, 
Tjouisiana^  was  added  to  the  project  in  1884.  The  amount  expended 
on  the  original  and  modifiecl  projects  prior  to  operations  under  the 
existing  project  was  $605,947.19,  including  $145  derived  from  refund- 
ments of  overpayments. 

The  existing  project,  besides  a  continuation  of  snagging  work,  con- 
templates the  construction  of  nine  locks  and  movable  dams  to  afford 
a  navigable  depth  of  GJ  feet  from  the  moutli  of  TMack  River,  I^uisi- 
nna,  ui)stream  to  a  point  10  miles  above  Camdon,  Ark.  (300  miles). 
The  original  estimate  of  cost,  $1,098,57(>,  was  increased  to  $!>,10I),980 
by  river  and  harbor  acts  of  March  3,  11)05,  and  March  2,  11)07.  The 
project  was  adopted  in  part  by  a  provision  in  the  river  and  harbor 
acts  of  June  13,  100:2,  and  March  8,  190r>.  autliorizing  continuing  con- 
trads  (of  which  $40,312  yet  remains  to  be  appropriated)  for  building 
Lock  and  Dam  No.  4,  near  Monroe,  La.,  and  l^oek  and  l)w\\\  \c\,  ^^.^ 
near  Roland  Raft,  Ark.,  comi)leting  the.  suv\^i>f  lot  \ov!k^  \sa\^  <\viA\\&^ 
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and  maintenance  of  prior  work.  The  river  and  harbor  act  of  March 
2,  1907,  authorized  continuing  contracts  in  the  sum  of  $360,823,  of 
which  $135,823  is  yet  to  be  appropriated  for  the  construction  of  Lock 
and  Dam  No.  2,  near  Catahoula  shoals,  Louisiana,  and  Lock  and  Dam 
No.  8,  near  Franklin  shoals,  Arkansas. 

The  amount  expended  under  the  existing  project  to  June  30,  1908, 
was  $315,259.60  (mcluding  $1,572.61  derived  from  sales  and  35  cents 
from  overpayments).  Of  this  amount  $11,786.73  has  been  applied  to 
completion  of  survey  and  $87,215.05  to  maintenance. 

A  contract  for  building  Locks  and  Dams  Nos.  4  and  6,  let  Septem- 
ber 7,  1904,  provided  for  their  completion  by  December  31,  1906,  but 
this  time  limit  has  been  waived.  Work  commenced  October  28,  1904, 
but  abnormally  high  river  stages  limited  the  time  of  actual  construc- 
tion to  two  hundred  and  ten  working  days  during  the  fiscal  years  1905, 
1900,  1907,  and  1908.  Previous  gauge  records  for  fourteen  years, 
from  July,  1890,  to  July,  1904,  showed  the  yearly  average  working 
stage  (below  10  feet  on  the  Monroe  gauge)  to  be  x)ne  hundred  and 
forty-one  working  days.  On  June  30,  1908,  the  condition  of  the 
work  was  as  follows :  On  the  basis  of  work  done.  Lock  and  Dam  No. 
4  about  20  per  cent  completed.  Lock  and  Dam  No.  6  about  8  per  cent 
completed.  On  the  basis  of  work  done  and  material  delivered,  Lock 
and  Dam  No.  4  is  about  31  per  cent  completed,  and  Lock  and  Dam 
No.  6  about  11  per  cent  completed. 

On  account  of  insecure  foundations  below  Harrisonburg,  La.,  a 
change  of  the  site  of  Lock  and  Dam  No.  2  to  a  location  about  one- 
fourth  mile  above  Harrisonburg  was  authorized  November  9,  1907. 
Bids  for  construction  are  to  be  opened  July  13, 1908.  This  new  loca- 
tion will  eliminate  Lock  and  Dam  No.  1  from  the  project. 

Proposals  for  building  Lock  and  Dam  No.  8  were  invited  by  news- 
paper advertisement  for  two  months,  but  only  one  bid  was  received, 
which  was  rejected  as  excessive,  and  the  execution  of  work  by  hired 
labor  and  piu'chase  of  materials  has  been  authorized.  Preparations 
have  been  made  for  prosecuting  the  work  to  the  fullest  extent  possi- 
ble during  the  low-water  season. 

During  the  fiscal  year  ending  June  30,  1908,  snagging  work  for 
maintenance  extended  from  the  mouth  of  Saline  River,  Arkansas,  to 
Jonesville,  La.,  with  greatly  beneficial  results.  The  new  steel  snag 
boat  Jos,  E.  Ransdell^  built  under  contract,  was  completed  and  deliv- 
ered at  Vicksburg,  Miss.,  May  30,  1908. 

While  a  large  saving  in  the  cost  of  the  improvement  of  the  river 
by  the  proposed  system  of  locks  and  dams  has  been  effected  by  the 
elimination  of  Lock  and  Dam  No.  1  from  the  project,  it  is  estimated 
that  the  cost  of  Locks  and  Dams  Nos.  2  and  8  will  exceed  the  original 
estimates  on  account  of  the  more  extensive  structure  required  for 
Lock  and  Dam  No.  2  due  to  the  change  in  location,  the  additions  to 
the  original  design  thought  necessary,  the  necessary  purchase  of 
plant  for  the  construction  of  Lock  and  i)am  No.  8  by  hired  labor,  and 
the  increased  cost  of  superintendence,  owing  to  the  longer  time  re- 
quired for  construction  than  originally  estimated,  etc.  The  amount 
estimated  as  required  to  complete  the  existing  project  has  therefore 
been  increased  $294,000  to  cover  the  cost  of  these  two  locks  and  dams, 
and  this  amount  is  included  in  the  estimate  for  the  fiscal  year  1910. 
Should  the  contractors  for  locks  and  dams  Nos.  4  and  6  fail  to  carry 
out  their  present  contract  and  the  work  be  relet,  or  be  carried  on  by 
hired  labor ^  additional  funds  for  t\\e^vi  wovks  \xviaby  also  be  necessary. 
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The  s^ort  working  season  on  Ouachita  River,  the  alluvial  nature 
of  the  river  bottom,  which  requireb  the  use  of  piling  for  foundations 
in  lock  and  dam  structures,  the  necessity  of  obtaining  detailed  in- 
fonnation  as  to  the  character  of  the  underlying  material,  and  the 
desirability  of  making  tests,  plans,  and  local  surveys  render  it  ad- 
visable to  have  funds  available  for  expenditure  in  preliminary  work 
at  lock  and  dam  sites  proposed  in  the  general  project  for  improve- 
ment other  than  those  for  which  funds  have  been  provided.  Such 
a  provision  would  expedite  the  work  when  funds  for  construction 
are  provided  and  would  permit  of  an  economical  arrangement  for 
labor  and  plant.  It  is  recommended  that  $8,000  be  provided  for 
these  purposes. 

Besides  the  slack-water  improvement  the  work  heretofore  done  has 
consisted  chiefly  of  the  removal  of  snap;,  logs,  wrecks,  leaning  tim- 
ber, tree  slides,  etc.,  for  the  purpose  of  maintaining  navigation  and 
the  improvement  of  Catahoula  shoals,  a  rock  and  gravel  bar  about 
20  miles  above  Trinity,  La.,  where  the  available  depth  at  low  water 
was  increased  from  15  to  40  inches.  At  moderately  high  stages,  or 
for  six  to  seven  months  of  the  year.  New  Orleans  steamboats  ascend 
the  river  to  Camden,  Ark.;  at  medium  stages  they  run  to  Monroe, 
Ltfi.,  but  during  the  periods  of  low  water  Harrisonburg,  La.,  72  miles 
above  Rea  River,  is  considered  the  head  of  navigation,  though  small 
local  packets  make  trips  between  points  on  the  river  above.  The 
maximum  draft  that  can  be  carried^  at  mean  low  water  is  3^  feet  to 
Harrisonburg,  La. ;  IJ  feet  to  Monroe  La.,  and  8  inches  to  Camden, 
Ark.  The  range  between  high  and  low  water  at  the  several  gauge 
stations  on  Ouachita  River  is  as  follows:  Camden,  Ark.,  41.2  feet; 
Monroe,  La.,  48.6  feet;  Riverton,  La.,  51.3  feet,  and  Jonesville,  La., 
54.1  feet.  Camden,  Ark.,  is  considered  the  head  of  navigation,  but 
at  high  stages  the  river  is  navigable  in  fact  to  Arkadolphia,  Ark. 

The  commerce  of  Ouachita  River  and  its  tributaries  is  considerable 
and  consists  of  shipments  of  cotton,  cotton  seed,  lumber,  staves,  saw 
logs,  and  miscellaneous  articles,  with  return  freights  of  general  mer- 
chandise and  plantation  supplies.  Most  of  the  cotton  is  shipped  to 
New  Orleans,  and  large  quantities  of  staves  for  export  are  sent  to 
tliat  city.  The  volume  of  commerce,  as  reported  for  eighteen  years, 
ranges  between  73,079  and  313,803  tons  per  annum,  with  values 
estimated  at  $3,243,200  to  $10,234,250.  The  average  is  178.070  tons, 
valued  at  $G,229,5G0.  The  variations  are  due  to  crop  yields,  the 
uncertainty  of  navigation,  droughts,  and  other  causes,  and  tin*  im- 
provement by  locks  and  <lams  is  ior  an  extension  of  benelits  by  atlord- 
mg  navigation  to  Camden  the  year  round. 

The  project  has  etfecttKl  a  reduction  of  railroad  rates  from  New 
Orleans  to  Monroe,  La.,  and  points  below  to  meet  the  steamboat 
rates.  Thet  territory  above  Monroe  was  opened  to  railroad  trailic  a 
few  years  ago,  but  the  lines  as  yet  have  not  met  the  water  rates. 
During  periods  of  navigation  the  rate  on  cotton  from  MonrcK*,  to  \(;\v 
Orleans  is  $1.25  per  bale,  but  wIumi  navigaticm  is  suspiMided  this 
rale  is  advanced  to  $1.75  per  bale.  Railroad  rales  from  Monroe,  lia., 
to  inland  towns,  as  a  rule,  are  greatly  in  excess  of  those  to  points 
where  there  is  water  competiticm. 

For  more  extended  information  respecting  this  improveuKMit,  refi»r- 
ence  is  invited  to  the  Report  of  1895  (p.  1887)  and  to  subscciuent 
reports  of  the  district  officers. 
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An  index  to  reports  of  examinafcons  and  surveys  was  published  in 
the  Report  of  the  Chief  of  Engineeife,  1904:,  page  389. 

The  estimated  amount  that  can  be  profitably  expended  in  the  fiscal 
year  ending  June  30,  1910,  in  addition  to  the  balance  unexpended 
July  1,  1908,  will  be  applied  to  continuing  construction  of  lod^s  and 
dams;  to  removing  obstructions,  including  snags,  overhanging  trees, 
drift,  etc.,  and  to  maintaining  and  operatmg  snag  and  dredge  boats. 
This  additional  work  is  necessary  to  make  the  improvement  available 
and  for  maintenance  and  the  extension  of  benefits. 

July  1,  1907,  balance  unexpended $699, 724. 87 

Amount  received  from  sales  of  property 28.40 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908 225, 000. 00 


June  30,  1908,  amount  expended  during  fiscal  year : 

For  works  of  improvement $137, 672. 82 

For  constructing  snag  boat 9,67.3.28 

For  maintenance  of  Improvement 12,883.41 

For  survey 27a  70 


824,753.27 


160,608.16 


July  1,  1908,  balance  unexpended 664,245.11 

July  1,  1908,  outstanding  liabilities 31,860.60 

July  1,  1908,  balance  available 632, 384. 51 

July  1,  1908,  amount  covered  by  uncompleted  contracts 372, 026. 43 

Amount  (estimated)  required  for  completion  of  existing  project— * 470, 135. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement  and  for  maintenance,  In 
addition  to  the  balance  unexpended  July  1,  1908 *  510, 135.00 

Submitted  in  compliauce  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  W  2.) 

3.  Bayou  Bartholomew^  Boeuf  River^  Tensas  River  and  Bayou 
Maqon^  and  Bayous  D'^Arhonne  and  Gotmey^  Louisiana  and  Arkan- 
sas. — These  streams  are  tributaries  of  Ouachita  River  and  are  not 
navigable  at  low  stages.  The  works  were  consolidated  by  the  river 
and  harbor  act  of  June  13,  1902.  The  improvements  are  all  of  the 
same  character,  i.  e.,  the  removal  of  snags,  wrecks,  leaning  timber, 
(»tc.,  to  lessen  the  danger  and  lengthen  the  period  of  navigation. 
Drift,  sliding  and  caving  banks,  and  the  rapid  growth  of  vegetation 
constantly  add  obstructions. 

(a)  Bayou  Bartholomew^  Louisiana  and  Arkansas. — ^Before  im- 
provement this  stream  was  navigable  for  light  boats  about  three 
months  of  the  year.  In  1880  an  examination  showed  that  passage- 
way for  steamboats  was  much  obstructed. 

The  project  adopted  March  3,  1881,  contemplated  removing  ob- 
structions between  the  mouth  and  Baxter,  Ark.,  182  miles. 

The  amount  expended  to  June  30,  1908,  was  $04,979.51.  The 
project  practically  was  completed  in  1897  to  McComb  Landing,  Ark., 

<»The  estimate  for  completion  refers  only  to  that  part  of  the  project  author- 
ized by  Congress  for  construction  of  Locks  and  Dams  Nos.  2,  4,  6,  and  8,  at  a 
cost  of  $1,289,809. 

&0f  this  amount,  $40,312  is  for  continuinp:-contract  work  authorized  by  the 
river  and  harbor  act  of  March  3,  1905,  and  $135,823  for  \v<uk  authorized  by  the 
net  of  .March  2,  1907;  $294,0(K)  for  completlnj;  locks  and  dams  Nos.  2  and  8, 
already  authorized ;  and  $40,000  for  wovk  ot  \\\v\\\\\vA\wvi^^ 
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the  present  head  of  navigation,  141  miles,  at  a  cost  of  $45,873.53. 
Tliis  work  re.siiltod  in  safer  navigation,  increased  the  period  to  about 
six  months  of  the  year,  enabled  boats  to  make  trips  in  half  the  time 
formerly  required,  and  reduced  freight  rates  about  50  per  cent.  There 
being  no  demand  for  navi^tion  above  McCoiiib  landing,  subsequent 
expenditures  were  for  mamtenance,  and  $19,105.98  has  oeen  applied 
to  that  purpose. 

Operations  for  maintenance  during  the  fiscal  year  ending  June 
30,  1908,  extended  from  McComb  Landing  to  the  mouth  and  put  the 
stream  in  fair  navigable  condition. 

The  commerce  consists  of  shipments  of  cotton,  cotton  seed,  staves, 
saw  logs,  etc.,  with  return  freights  of  general  merchandise  and  plan- 
tation supplies.  Much  of  the  trade  has  been  diverted  to  raiIi*oaas,  as 
the  stages  of  the  bayou  frequently  are  not  coincident  with  the  needs 
of  transportation.  The  commerce  for  eighteen  years  ranges  between 
a  maximum  of  49,299  tons  in  1891  and  a  minimum  of  1,502  tons  in 
1907,  the  average  being  12,500  tons,  valued  at  $317,900. 

The  available  funds  will  be  applied  to  maintenance. 

The  estimated  amount  that  can  be  profitablv  expended  in  the  fiscal 

J  ear  ending  June  30,  1910,  in  addition  to  tne  balance  unexpended 
uly  1,  1908,  will  be  applied  to  removal  of  obstructions,  including 
snajgs,  overhanging  trees,  drift,  etc.  This  additional  work  is  for 
maintenance  and  extension  of  benefits. 

July  1,  1907,  balance  iinexi^ended $5, 412.  50 

June  SO,  1908,  amount  oxiuMulod  during  tiscal  year  for  maiutonance 
of  improvement 3, 3J)2.  07 


July  1,  1908,  balance  unexpondod 2,020.4i) 


Amount  that  can  be  profitably  exi)en(led  in  fiscal  yviw  ondin^  June 
.-50,  1910,  for  maintenance  of  improvtMiiont.  in  «<ldlti<>n  to  th<»  bal- 
ance unexpended  July  1,  1908 (•) 

Submitted  in  compliance  with  rcqnirenientR  of  suiKlry  civil  act  of 
June  4,  1807,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 

(6)  Boeuf  Riner,  Loviffiana. — Before  improvement  this  river  was 
navigable  to  Point  Jeiferson,  151  miles,  but  passage  was  difficult  and 
dangerous  on  account  of  overhanging  timber  and  snags  and  logs  in 
the  channel. 

The  project  adopted  March  3,  1881,  contemplated  removing  these 
obstrucUons  to  afford  safe  navigation  at  high  stages  to  Wallace 
Landing,  La.,  about  170  miles  aoovc  the  mouth.  Under  the  river 
and  harbor  act  of  1886  a  supplemental  project  was  entered  upon  for 
the  closure  of  three  outlets  near  Point  Jenei-son  to  confine  the  flow 
to  the  main  channel. 

The  total  expenditure  to  June  80,  1908,  was  $04,013.86.  The 
ori^al  project  was  completed  in  1896  at  a  cost  of  $-10,994.29  (in- 
duaing  |l.45  from  a  refundment  of  overpayment).  Sincie  (hen 
$18,477.79  (inchiding  $31  from  a  refundment  of  overpayment)  has 
been  expenaed  for  maintenance.  In  1887-88,  by  uniting  with  plant- 
ers whose  lands  would  be  protected  from  overflow,  the  outlets  near 
Point  Jefferson  were  closeu  by  earthen  dams,  the  proportion  of  the 
cost  borne  by  the  United  States  having  been  $5,441.78. 

*Se«  consolidated  money  statement  on  page  490. 
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The  work  put  the  stream  in  safe  navigable  condition  at  stages  high 
enough  to  permit  steamboats  to  cross  the  bars  and,  when  comple£ed, 
enabled  them  to  save  thirty-six  hours'  time  on  a  trip. 

The  closure  of  the  outlets  gave  immediate  benefit  to  navigation  by 
concentrating  the  flow  to  the  main  stream,  lengthening  the  period  of 
navigation,  and  causing  the  bars  to  scour.  The  dams,  however,  were 
destroyed  in  1890,  during  an  overflow  from  Mississippi  River,  caused 
by  crevasses  in  the  levees  near  the  headwaters  of  6oeuf  River,  and 
funds  for  their  restoration  have  not  been  provided. 

Three  days'  work  was  performed  in  December,  1907,  in  the  6  miles 
of  Boeuf  River  immediately  above  its  mouth,  but  was  then  suspended 
by  high  water,  and  conditions  were  not  favorable  to  a  resumption  of 
operations  to  end  of  the  fiscal  year. 

The  commerce  consists  of  shipments  of  cotton,  cotton  seed,  staves, 
etc.,  and  return  freights  of  general  merchandise  and  plantation  sup- 
plies, and  for  eighteen  years  ranges  between  a  maximum  of  11,261 
tons  in  1897  and  a  minimum  of  M5  tons  in  1903,/the  average  being 
5,G00  tons,  valued  at  $238,480. 

The  available  funds  and  the  additional  amount  estimated  for  the 
fiscal  year  1910  will  be  applied  to  maintenance  by  the  removal  of 
obstructions,  including  snags,  overhanging  trees,  drift,  etc.  This 
additional  work  is  for  extension  of  benefits. 

Steamboat  men  report  that  navigation  is  becoming  more  difficult 
each  year,  and  additional  interest  in  the  project  for  again  closing  the 
outlets  at  Point  Jefferson  has  revived  through  the  necessity  of  drain- 
ing Bayou  Lafourche  Basin,  into  which  the  outlets  flow,  to  permit 
development  of  a  rich  tract  of  land  containing  220,800  acres,  much 
of  which  has  been  converted  into  a  swamp  and  all  of  which  is  seri- 
ously affected  by  flood  water  from  Boeuf  Kiver. 

July  1.  1007,  balance  unexpenflod , $5,642.77 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 

of  improvement 124. 18 


July  1,  1908,  balance  unexpended 5,518.59 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 («) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(c)  Tensas  River  and  Bayou  Magon. — Before  improvement  these 
streams  were  navigable  at  high  stages,  but  the  passage  of  steamboats 
was  difficult  and  dangerous  on  account  of  leaning  timber  and  numer- 
ous snags,  logs,  stumps,  etc.,  in  the  channel. 

The  project  adopted  March  3, 1881,  contemplated  removing  obstruc- 
tions in  Tensas  River  from  its  mouth  to  Dallas,  La.,  138  m;iles. 
Bayou  Ma^on,  the  chief  commercial  branch  of  Tensas  River,  was 
added  under  the  same  head  of  appropriation  by  river  and  harbor  act 
of  1884,  and  the  project  contemplated  the  same  kind  of  work  from  its 
mouth  to  Floyd,  La.,  112  miles. 

The  total  expenditures  to  June  30,  1908,  were  $54,587.01.  The 
project  for  Tensas  River  was  completed  in  1898  to  Westwood  Place, 
81  miles  above  the  mouth,  the  present  head  of  navigation,  at  a  cost  of 

*  See  consoHdated  money  statement  on  page  490. 
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$11,947.02,  and  the  project  for  Bayou  Magon  to  Floyd  was  completed 
in  1899  at  a  cost  of  $23,915.42.  Lane  Ferry,  about  20  miles  above 
Floyd,  is  the  head  of  navigation  in  Bayou  Magon.  The  sum  of 
$18,724.57  has  been  expended  for  maintenance.  The  work  put  the 
two  streams  in  fairly  good  navigable  condition  at  medium  and  hig;h 
stages.^  Upper  Tensas  Kiver  above  Westwood  Place  practically  is 
nnnavifabfe  by  reason  of  leaning  timber  and  obstructions  in  the  chan- 
nel, and  there  has  been  no  recent  effort  to  inducer  a  resettlement  of  the 
abandoned  plantations  along  its  banks  or  to  secure  a  continuance  of 
the  improvement  to  Dallas. 

During  the  fiscal  year  ending  June  30, 1908,  work  for  maintenance 
was  contmued  for  fifteen  days  in  November  in  the  lower  9  miles  of 
Tensas  River.  The  quarter  boat  used  struck  a  snag  and  sunk.  After 
it  was  raised  the  stages  were  too  high  to  resume  work. 

The  commerce  consists  chiefly  of  shipments  of  cotton,  cotton  seed, 
staves,  etc.,  and  return  freights  of  plantation  supplies.  In  eighteen 
years  it  has  ranged  between  a  maximum  of  29,957  tons  in  1905  and  a 
minimum  of  2,649  tons  in  1893,  the  average  being  15,247  tons,  valued 
at  $590,925. 

It  is  proposed  to  apply  the  available  fimds  to  maintenance,  and  the 
additional  estimate  for  the  fiscal  year  1910  to  the  removal  of  obstruc- 
tions, including  snags,  overhanging  trees,  drift,  etc.  This  additional 
work  is  for  maintenance  and  extension  of  benefits. 

July  1,  1007,  balance  unexpended $5,102.14 

June  SO,  lOOS,  amount  exi^ended  during  fiscal  year  for  maintenance  of 
improvement 1, 189. 15 

July  1,  1908.  balance  unexpended  8,912.99 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80,  1910,  for  maintenance  of  iniprovoniont,  in  addition  to  the  bal- 
ance unexpended  July  1,  1908 (•) 

Submitted  in  compliance  with  requirenionts  of  sundry  civil  act  of 
•  June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(d)  Bayous  D^Arbonne  and  Comey^  Louisiana, — Before  improve- 
ment navigation  of  these  streams  was  difficult  and  dangerous  on  ac- 
count of  the  leaning  trees  and  the  number  of  snags,  stumps,  etc.,  in  the 
channel. 

The  project  adopted  July  5,  1884,  contemplated  removing  the  ob- 
structions between  the  mouth  of  Bayou  D'Arbonne  and  Stein  Bluff 
on  Bayou  Corney,  40.}  miles  upstream.  The  river  and  harbor  act  of 
1892  authorized  an  extension  of  work  up  Bayou  Corney  16^  miles  to 
Cobb  Landing,  and  the  act  of  1894  provided  $1,000  for  removing 
obstructions  in  the  Little  D'Arbonne  Branch. 

The  amount  expended  to  June  30, 1908,  was  $23,974.95,  and  resulted 
in  greater  safety  to  navigation.  The  work  practically  was  coniplotod 
in  1896  at  a  cost  of  $18,000.  Subsequent  expenditures  for  mainte- 
nance have  amounted  to  $4,974.95,  and  $1,000  was  expended  for  im- 
proving Little  D'Arbonne  Branch. 

Dunng  the  fiscal  year  ending  June  30,  1908,  work  for  maintenance 
extendea  from  Farmerville  down  Bayou  D'Arbonne  to  its  mouth,  43.7 
miles,  and  placed  that  stretch  in  good  navigable  condition  for  the 
time. 

*  See  consolidated  money  statement  on  page  496. 
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The  commerce  consists  of  shipments  of  cotton,  cotton  seed,  etc.,  and 
return  freights  of  plantation  supplies.  It  varies  considerably,  and 
during  twelve  j^ears  ranged  between  a  maximum  of  36,272  tons  in 
1907  and  a  minimum  of  682  tons  in  1903,  the  average  being  12,172 
tons,  valued  at  $340,875. 

The  estimated  amount  that  can  be  profitably  expended  in  the  fisc^il 
year  ending  June  30,  1910,  and  the  balance  unexpended  July  1,  1908, 
will  be  applied  to  removal  of  obstructions,  including  snags,  over- 
hanging trees,  drift,  etc.  This  additional  work  is  for  maintenance 
and  extension  of  benefits. 

July  1,  1907,  balance  unexpended $2,067.39 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 1, 942.  34 


July  1,  1908,  balance  unexpended 125.05 


Amount  that  can'be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  tlie  balance 
unexpended  July  1,  1908 («) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

A  condensed  history  of  the  work  performed  in  Bayou  Bartholo- 
mew, Boeuf  River,  and  Tensas  River  and  Bayou  Magon  will  be  found 
in  the  Report  of  the  Chief  of  Engineers  for  1896,  pages  1601-1613, 
and  of  that  performed  in  Bayous  D'Arbonne  and  Corney  in  the  Re- 
port of  1895,  page  1914.  SuDseguent  reports  of  the  district  officers 
refer  only  to  the  yearly  operations. 

An  index  to  reports  of  examinations  and  surveys  was  published  in 
the  Report  of  the  Chief  of  Engineers  for  1904,  page  391. 

There  is  no  record  of  freight  rates  on  Bayou  Bartholomew  and 
works  consolidated  with  it  available  for  making  a  comparison  of  the 
effect  of  the  improvement.  In  a  general  way  it  may  oe  stated  that 
the  rates  have  been  greatly  reduced;  in  fact,  the  traffic  is  no  longer 
sufficiently  lucrative  to  support  the  class  of  boats  formerly  plying 
on  this  stream,  but  it  is  now  carried  by  smaller  boats.  This  is  largely 
due,  however,  to  the  competition  by  the  railroads,  and  now  boats  ply 
only  where  the  river  is  the  only  shipping  route. 

CONSOLIDATED. 

July  1,  1007,  balance  unexpended $18,224.86 

Jiiiu*  P>o,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 6, 647. 74 


July  1,  1908,  balance  unexpended 11,577.12 

Amount  that  can  be  profitably  expended  in  fisc'al  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 15,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  W  3.) 

4.  Mouth  of  Yazoo  River  and  harbor  at  Vickshurg^  Miss. — ^The 
shifting  bar  at  the  former  mouth  of  the  Yazoo  was  the  most  serious 
obstruction  to  navigation  of  that  river  and  its  tributaries,  a  system 
comprising  about  800  miles  of  navigable  waterways.     At  low  stages 

*  See  consolidated  money  statement  on  this  page. 
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steair.V-a:?  ^^-rre  prevented  from  enterinc  or  loavir.or  the  rivor  with- 
oui  2i^:*rrir-g  iheir  carg^ies  aoi\'?>  ux-  bar,  uiul  ii  friHiiiontly  happoiuvl 
that  tLe  ouilci  was  entirely  olosod  to  navii:aiion  ilii\nii:houi  ilio  busi- 
est season  of  the  year. 

Prior  to  li'7^  the  city  of  Vioksburir  {H>>>e>>oi!  tlio  most  oommanilinsr 
site  and  the  d^e:^t  harix>r  on  the  Mi>^isj:ippi  Rivor.  Thoro  was  doop 
water  al'ii.ff  the  city  front,  and  the  iMUiiv  width  of  iho  rivor  wa< 
available  for  sieanib^iats  at  all  <tago?.  wiih  not  lo<<  than  'Jo  fo^n  dopih 
in  any  pan  of  the  harbor.  The  cut-otT  of  April  'J7.  1>70,  and  sul>so- 
quent  shoaling  of  the  old  channel  from  iho  rivor  lo  iho  front  of  iho 
city,  practically  destroyed  the  liarlx>r,  which  Ixvamo  unnavisrablo 
except  at  hieh  stages. 

The  original  project  for  improving  Vicksbiirg  Harbor  was  ontorod 
upon  under  the  river  and  harlx^r  act  of  Juno  IS.  1S7S.  Tho  tirsi  work 
con^i^te1i  of  revelling  tho  rapidly  cavine  bank  at  Doha  Poini.  I^i., 
opposite  Vicksburg.  the  continued  roivssion  of  which  was  increasing 
the  distance  from  the  harl>or  to  the  rivor  channel.  Tlio  rivor  and 
harbor  act  of  August  2.  ISS'2.  placed  the  work  under  ihe  Mississippi 
River  Commission,  and  the  n^votniont  at  Doha  Point  was  coniinued 
until  1000.  Xo  work  has  lH?en  done  since.  Some  caving  lias  tHvurrod 
Hbove  the  upper  end  of  the  revetment,  which  is  ]>roiociod  by  a  hard 
point,  but  there  appears  to  l>e  no  immovliaio  danger  of  llanking.  The 
amount  exjx'nded  at  Delta  Point  was  ^!o^t^•IS^i.OS. 

When  \  icksburg  Ilarln^r  was  phu-ed  under  the  Mississippi  Kiver 
Commission  in  lSv2  a  project  was  adoj^ted  for  dredging  a  basin,  1.700 
feet  long  by  300  feet  wide  in  fnuil  of  ihe  ciiy.  wiih  a  canal  ir»0  feet 
wide  to  connect  it  with  tho  river.  Din^lging  under  ihis  project 
amonnteil  to  '250.0*^5  cnl>ic  yards  in  l.<s:;.  ^Yhen  dist'ontinued.  It  was 
resumed  in  ISSS.  under  a  slightly  nunlilieil  project,  and  continued 
until  1803.  During  the  latter  period  the  ilre»lging  amount etl  to 
1,7*29,994  cubic  yards,  making  a  total  of  i\(Vso.(Wi>  cubic  yards  of  excn- 
vation.  In  1S88  pile  dikes  wore  built  at  the  north  end  of  the  basin 
and  along  the  west  side  of  tho  canal,  aggregating  <i,SO()  fivt  in  lengih. 
The  expenditures  for  Vicksburg  Ilariuu-  ^^ere  J>l  I*2.7lM.77,  which, 
added  to  the  amoimt  expended  at  Delta  Point,  makes  a  tt>tal  of 
$832,210.85.  The  improvement  of  Vicksburg  IlMvlv^r  was  transferred 
to  the  Engineer  Department  under  a  i)rovisi(»n  r.l"  iIi.'  v'w.  v  :\}u\  harbor 
actof  August  18,  1804. 

The  existing  project,  ado]ited  by  {\ingress  in  the  river  and  harbor 
act  of  July  13,  1802,  conteinplatetl  opening  a  new  month  or  outlet  for 
Y'azoo  Kiver  from  its  original  monili  on  <  )M  Kiver  (*.».S  mile-  :dMive 
the  former  outlet  to  the  Mississij)pi)  through  deep  wain*  down  ilip 
wrong  end  of  Old  Kiver.  thence  across  a  neck  (if  low  land  between  Old 
River  and  Lake  C<Mitennial  and  around  the  head  of  De  Sott»  Inland 
and  down  the  east  arm  of  l.ak*'  Centennial  to  the  Mississippi  KImt, 
entering  it  upon  the  channel  sidi»  at  KK'in^ton  Landing. 

Lake  Centennial  is  the  old  bend  of  {\w  Mississijipi  Wwrv  ciil  tdV  in 
1876,  and  De  Soto   Island.  j)rior  to  tbe  cut -oil',  was  ihn   lioui-iana 
peninsula,  around  which   (Ik*  river  ilowcfl.     The  e-^tiniale  of  co>i 
$1,500,000— was  revised  in  \^'X\  and  reduced  to  i^i.L>no.O()(). 

The  work  was  comj)leted  in  UK).")  at  a  cost  of  $1,I71'.lMO.s7.  Sulwe- 
quent  expenditures  for  inainteinnc(»  amount  to  >*1-\'M1.1l\  The  new 
outlet  was  opened  in  the  spring  of  11)03;  miinterruplcd  navij^ation  of 
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Vicksburg  Harbor  has  been  maintained  for  four  years,  and  the  new 
mouth  of  Yazoo  River  has  been  open  to  boats  of  6  feet  draft  at  mean 
low  water.  The  extreme  range  between  high  and  low  water  at  Vicks- 
bui'g  is  59  feet,  but  the  usual  variation  is  about  45.3  feet. 

The  chief  features  of  this  work  were  the  purchase  of  1,155.54  acres 
of  land  for  right  of  way  of  the  main  cut  from  Old  River  to  Lake  Cen- 
tennial ;  the  clearing  and  grubbing  of  the  entire  route;  the  excavation 
by  dredging  of  6,229,281  cubic  yards  of  earth  in  opening  the  new 
outlet,  of  which  about  934,000  cubic  yards  was  used  for  building  a 
dam,  above  ordinary  low  water,  across  the  west  arm  of  I^ke  Centen- 
nial from  mouth  of  the  main  cut  to  head  of  De  Soto  Island,  and  con- 
structing a  levee  containing  429,677  cubic  yards  from  mouth  of  the 
canal  at  Kleinston  westward  along  West  Pass  bar  (which  separates 
the  west  arm  of  Lake  Centennial  from  Mississippi  Kiver)  to  within 
about  4,500  feet  of  King  Point. 

The  work  performed  during  the  fiscal  year  ending  June  30,  1908, 
was  for  maintenance,  principally  for  repairs  and  protection  of  the 
West  Pass  levee. 

An  additional  expenditure  of  $40,000  is  considered  necessary  for 
revetment  of  West  Pass  levee  on  the  lake  side,  to  protect  it  from 
wave  wash,  and  to  replace  the  present  decaying  wooden  bulkheads, 
which  can  not  be  expected  to  last  more  than  a  year  longer,  and  $4,000 
is  required  for  surveys.     * 

The  annual  commerce  of  Yazoo  River,  its  tributaries,  and  Vicks- 
burg Ilnrbor,  as  reported  for  seven  years,  varied  between  222,792  and 
441,765  tons,  the  estimated  values  of  which  ranged  fi'om  $6,801,000 
to  $13,272,000  per  annum.  The  average  of  the  commerce  was  321,594 
tons  per  annum,  and  the  average  value,  $8,753,650. 

Maps  of  the  work  at  Delta  Point  have  been  published  in  Annual 
Reports  of  the  Chief  of  Engineers  for  1883,  1884,  1888,  1889,  1893. 
and  1900.  Maps  of  Vicksburg  Harbor  accompany  the  reports  oi 
1878  (p.  644) ,  1883,  1884,  1888,  1890.  and  1893.  Maps  showing  work 
under  the  existing  project  for  diverting  the  mouth  of  Yazoo  River, 
etc.,  accompany  the  reports  of  1893,  1894,  1901,  and  1902.  Fifteen 
photographs  were  printed  in  the  report  for  1900. 

The  estimated  amount  that  can  be  profitably  expended  in  the  fiscal 
year  ending  June  30,  1910,  w^ill  be  applied  to  revetting  West  Pass 
levee  on  the  lake  side  and  to  surveys.  The  additional  work  proposed 
is  for  maintenance. 

July  1,  1907,  balance  unexpended $11,839.06 

June  30,  190S,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 3, 9D4. 35 


July  1,  11108,  balance  imexponded 7,844.71 

July  1,  1908,  outstanding  liabilities 652.46 

July  1,  1908.  balance  available 7,192.25 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  maintenance  of  improvement,  in  addition  to  the  bal- 
ance unexpended  July  1,  190^ 44,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
(See  Appendix  W  4.) 

5.  Ya^oo^  Tallahatchie^  Coldwater^  and  Big  Snnfower  rit^ers^  and 
Tchiila  Lake^  Mississippi, — These  improvements  were  consolidated  by 
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river  and  harbor  act  of  June  13,  1902.  The  same  kind  of  work  is 
required  in  all,  i.  e.,  the  removal  of  wrecks,  snags,  stumps,  tree  slides, 
sunken  logs,  leaning  timber,  etc.,  for  maintenance  of  navigation. 

(a)  Yazoo  River. — Before  improvement  the  period  of  navigation 
was  limited  to  high  stages  on  which  steamboats  could  pass  the  wrecks 
of  gunboats,  steamers,  and  raft  sunk  during  the  civil  war.  The  chan- 
nel was  much  obstructed  also  by  snags,  stumps,  tree  slides,  leaning 
timber,  etc. 

The  project  entered  upon  March  3,  1873,  contemplated  removing 
obstructions  to  give  ease  and  safet}-  to  navigation.  Subsequent  acts  of 
Congress  provided  for  continuing  the  improvement  and  for  main- 
tenance. There  is  no  practical  distinction  between  improvement  and 
maintenance,  as  floods,  sliding  and  caving  banks,  and  the  ra])i(l 
growth  of  vegetation  along  alluvial  streams  of  this  kind  constantly 
add  obstructions  and  render  a  continuance  of  snagging  operations 
necessary  in  the  interest  of  safe  and  uninterrupted  navigation. 

The  total  expenditure  to  June  30,  1908  (including  $110.46  derived 
from  sales) ^  was  $372,051.28,  which  has  resulted  in  safe  and  uninter- 
rupted navigation  from  mouth  to  head  of  the  river  the  year  round 
for  more  than  twenty  years.  Steamboats  of  3^  feet  draft  navigate 
the  river  at  mesin  low  water  without  serious  difficulty. 

During  the  fiscal  year  ending  June  30,  1908,  snagging  operations, 
etc,  for  maintenance,  extended  over  the  entire  river.  Work  at  Jef- 
fersonville,  Ind.,  under  contract,  for  the  construction  of  the  new  steel 
snaff  boat  Ben  Humphreys  was  completed,  and  the  boat  was  deliveied 
at  Vicksburg  May  30,  1908. 

The  range  between  high  and  low  water  at  Yazoo  City  is  40.8  feet. 
It  is  proposed  to  apply  the  available  funds  to  continuing  work  for 
maintenance  of  the  improvement. 

The  estimated  amount  that  can  l)e  profitably  expended  in  the  fiscal 
year  ending  June  30,  1910,  in  addition  to  the  balance  unexpended 
July  1,  1908,  will  be  applied  to  removal  of  obstruent  ions,  including 
snags,  overhanging  trees,  drift,  etc.,  and  the  maintenance  and  opera- 
tion of  snag  and  dredge  boats.  This  additional  work  is  for  mainte- 
nance and  extension  ox  benefits. 

July  1,  1907,  balance  unexi)ende(l $88,009.95 

June  ^,  1908,  amount  exi)ended  during  fiscal  year : 

For  constructing  snag  boat $11,472.11 

For  maintenance  of  Improvement 11,478.00 

22,950.77 


July  It  1008,  balance  unexpended 0.^0.'i9.1S 

July  1.  1908,  outstanding  liabnities 9,421.02 

July  1,  1908,  balance  available 55,  037.  r>0 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 («) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(6)  Tallahatchie  and  Cold  water  rivers. — Before  improvement  Tal- 
lahatchie River  was  navigable  to  Sharkey,  about  65  miles  above  its 
mouth,  for  six  months  of  the  year,  but  passage  was  difficult  and  dan- 

*See  consolidated  money  statement  on  page  60^ 
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gerous  on  account  of  the  number  of  obstructions  in  the  channel  and 
along  the  banks,  and  the  wreck  of  the  ocean  steamship  Star  of  the 
West^  sunk  February,  1863,  8  miles  above  the  mouth.  Above  Sharkey 
the  growth  of  leaning  timber  was  so  dense  and  the  channel  so 
obstructed  by  snags,  etc.,  that  that  part  of  the  stream  practically  was 
unnavigable.    The  same  conditions  continued  up  the  Coldwater  Kiver. 

The  project  entered  upon  March  3,  1879,  contemplated  removiiig 
obstructions  in  Tallahatchie  River  from  the  head  oi  Yazoo  River  to 
the  mouth  of  Coldwater  River  and  up  the  Coldwater  about  80  miles 
to  Yazoo  Pass.  Work  in  the  Coldwater  River  was  abandoned  in 
1881,  but  was  resumed  under  a  provision  of  the  river  and  harbor  act 
of  March  3,  1905. 

The  amount  expended  to  June  30,  1908  (including  4  cents,  refund- 
ment of  overpayment),  was  $79,088.15,  and  the  work  performed  per- 
mits steamboats  of  3  leet  draft  to  run  to  Sharkey  the  year  round  and 
into  Coldwater  River  at  moderately  high  stages. 

Marks,  on  Coldwater  River,  is  considered  the  present  head  of  navi- 
gation, and  boats  rarely  run  above  that  place. 

During  the  fiscal  year  ending  June  30,  1908,  work  for  the  removal 
of  obstructions  in  Tallahatchie  River  was  continued,  from  the  mouth 
of  Coldwater  River  downstream  to  Yazoo  River,  tenefiting  naviga- 
tion materially. 

0]3erations  for  maintenance  will  be  continued  with  the  available 
funds. 

The  estimated  amount  that  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30,  1910,  in  addition  to  the  balance  unex- 
pended July  1,  1908,  will  be  applied  to  the  removal  of  obstructions, 
including  snags,  overhanging  trees,  drift,  etc.,  and  the  maintenance 
and  operation  of  snag  and  dredge  boats.  This  additional  work  is  for 
maintenance  and  extension  of  benefits. 

July  1,  1907,  balance  unexpeiulfHl $5,523.24 

Juno  80,  1908,  amount  oxi)ended  during  fiscal  year  for  maintenance 
of  improvement 8, 111.35 


July  1,  1908,  balance  unexpended 2,411.89 

July  1,  1908,  outstanding  liabilities 173.35 


July  1,  1908,  balance  available 2,238.54 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  maintenance  of  improvement,  in  addition  to  the 
balance  unexpended  July  1,  1908 (•) 

Snl)mitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

{c)  Tallahutchie  River  above  mouth  of  Coldwater  River  to  Boies- 
rifle. — To  comply  with  requirements  of  river  and  harbor  acts  of  1880, 
1881,  and  1882,  a  total  expenditure  of  $10,000  was  made  to  clear  this 
stretch  of  obstructing  trees,  stumps,  and  snags,  after  which  work  was 
discontinued  by  the  United  States.  Commerce  was  revived  in  1904, 
and,  after  the  worst  obstructions  had  been  removed  by  popular  sub- 
scription, about  2,100  tons  of  stave  and  spoke  billets  and  other  freight, 
vahied  at  $100,000,  was  transported  by  steamboat. 

The  project  entered  upon  March  2,  1907,  contemplates  an  expendi- 
ture of  $2,000  a  year  for  a  series  of  years  to  put  the  river  in  such 

^See  consolidated  money  statement  on  page  503. 
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condition  that  boats  plying  the  lower  Tallahatchie  can  safely  run  to 
Batesyille  for  five  to  seven  months  of  the  year.  Eventually  the  cost 
of  maintenance  will  be  reduced  to  $1,0(X)  per  year. 

The  amount  expended  to  June  30, 1908,  was  $13,824.89.  The  work 
was  resmned  in  May,  1907,  after  a  lapse  of  twenty-five  years,  and  on 
June  30, 1907,  was  in  progre^  at  a  pomt  7  miles  below  Batesville. 

During  the  fiscal  year  ending  June  30,  1908,  work  was  continued 
downstream  to  the  mouth  of  Coldwater  River.  The  chief  obstructions 
to  navi^tion  were  i^emoved  and  the  stretch  placed  in  fairly  good 
navi^ble  condition. 

This  work  has  proved  heavier  and  more  difficult  than  was  antici- 
pated and  the  sum  of  $5,000  is  required  during  the  fiscal  year  1910. 

The  estimated  amount  that  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30,  1910,  in  addition  to  the  balance  unex- 
pended July  1,  1908,  will  be  applied  to  the  removal  of  obstructions, 
mcluding  snags,  overhanging  trees,  drift,  etc.,  and  the  maintenance 
and  operation  of  snag  and  dredge  boats.  This  additional  work  is  for 
maintenance  and  extension  of  benefits. 

July  1,  1907,  balnnce  unoxi)ended $3, 144. 63 

June  30,  1908,  amonut  exi)eiid<¥d  during  fiscal  year  for  uiuintenance 
of  Improvement 2, 9C9. 52 


July  1,  1908,  balance  unexpended 175. 11 


Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  maintenance  of  iuii^roveniont,  in  addition  to  tlie  bal- 
ance unexpended  July  1.  liH>8 (•) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(d)  Big  Sunflower  River. — Before  improvement  this  stream  was 
navigable  about  six  months  of  the  year,  but  was  obstructed  by  snags, 
sunken  logs,  sand  bars,  and  shoals;  navigation  was  impeded  by  lean- 
ing timber,  and  at  many  placi»s  the  channel  was  so  choked  with  ob- 
structions and  so  narrow  that  it  afforded  passage  for  the  smalh»st 
craft  only. 

The  project  entered  upcm  March  3,  1870,  contemplated  the  removal 
of  obstructions  betwecm  the  mouth  and  (ylarksdale,  alM)ut  180  niilos, 
and  the  building  of  inexpensive  pile  and  brush  wing  dams  to  s<*()ur 
depths  of  about  40  inches  at  the  bars.  Pi-ior  to  the  building  of  the 
Mississippi  River  levees,  and  since,  when  crevasses  in  the  Icvcm^s 
occurred,  this  stream  carried  large  quantities  of  overflow  water  and 
its  section  was  increased  thereby.  In  this  enlarged  b(»d  (he  noi-inal 
river  at  low  stages  now  flows  between  secondary  banks  and,  as  a  v\\\i\ 
the  main  banks  are  not  overtopped  by  fl<H)ds,  except  near  the  mouth, 
where  the  flood  height  is  affected  by  oackwater  from  the  Mississipj)i. 

On  account  of  the  changed  conditions,  the  river  and  harbor  act  of 
March  2,  1907,  placed  the  upper  limit  of  improvement  at  the  mouth 
of  Hushpuckena  River,  about  30  miles  below  Clarksdale;  authorized 
a  continuation  of  the  work  of  removing  obstructions  Inflow  that  point, 
and  an  improvement  of  the  lower  section,  below  liaird,  about  87 
miles,  with  a  view  to  obtaining  a  navigable  depth  of  3  fwt  by  means 
of  the  closure  of  outlets  and  more  extensive  (contraction  works.  The 
estimates  of  cost  for  work  below  Baird  were  $75,000  for  the  necessary 

*  See  consolidated  money  statement  ou  v>a\&^  ^jI^« 
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closing  damSj  about  $10,000  per  year  for  five  years  for  omtinuation 
of  the  open-nver  work,  and  $5,000  per  year  thereafter. 

The  amount  expended  to  June  30,  1908,  was  $117,521.82.  The  cut- 
ting of  leaning  timber,  removal  of  channel  obstructions,  and  the 
building  and  renewal  of  wing  dams  at  the  bars  maintain^  naviga- 
tion in  the  lower  100  miles  of  river,  and  enabled  boats  of  30  inches 
draft  to  run  to  Woodburn,  about  77  miles  above  the  mouth,  at  mean 
low  water.  Faisonia,  about  100  miles  above  the  mouth,  is  considered 
the  head  of  navigation. 

During  the  fiscal  year  ending  June  80,  1908,  operations  for  main- 
tenance continued  during  the  period  of  low  water,  between  the  mouth 
of  Big  Sunflower  River  and  the  mouth  of  Hushpuckena  River,  the 
chief  work  having  been  performed  between  the  mouth  of  Hush- 
puckena River  and  Herd  Landing,  about  80  miles  below,  a  stretch 
where  little  had  been  done  for  years.  A  contract  was  entered  into 
November  12  for  closing  the  chutes  in  lower  Big  Sunflower  River, 
requiring  about  116,300  cubic  yards  of  levee  embankment,  to  be  com- 
pleted by  December  31,  1908.  About  6  per  cent  of  this  embankment 
had  been  built  June  30, 1908. 

It  is  proposed  to  apply  the  available  funds  to  the  purpose  of  closing 
outlets  m  the  lower  30  miles  and  to  a  continuance  of  snagging  opera- 
tions and  the  building  and  repair  of  wing  dams  where  required. 

July  1,  1907,  balance  unexpended $101,862.66 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 15, 883. 88 

July  1, 1908,  balance  unexpended 1 85, 478. 68 

July  1,  1908,  outstanding  liabilities 2, 141. 47 

July  1,  1908,  balance  available 83,837.21 

July  1, 1908,  amount  covered  by  uncompleted  contracts 30, 915. 00 

(e)  Tchula  Lake, — This  is  an  arm  of  Yazoo  River,  about  60  miles 
long,  and  east  of  Honey  Island,  in  Holmes  Coun^.  Before  im- 
provement it  was  obstructed  its  entire  length  by  a  network  of  snap, 
heavy  leaning  timber,  and  a  thick  growth  of  brush  along  both  banks. 

The  project  adopted  March  3,  1881,  contemplated  removal  of  the 
obstructions  to  prolong  the  navigable  period  and  to  permit  light- 
draft  steamboats  to  pass  through  tne  lake  earlier  in  the  cotton  season. 

The  amount  expended  to  June  30, 1908,  was  $28,709.35.  The  work 
was  practically  completed  and  the  stream  put  in  safe  navigable  con- 
dition in  1895  at  an  expenditure  of  $21,000.  Since  1902  $7,709.35  has 
been  expended  for  maintenance. 

No  work  was  done  during  the  fiscal  year  ending  June  80, 1908. 

The  available  funds  will  be  applied  to  continuing  work  for  mainte- 
nance. 

The  estimated  amount  that  can  be  profitably  expended  during  the 
fiscal  year  ending  June  30,  1910,  in  addition  to  the  balance  unex- 
pended July  1,  1908,  will  be  applied  to  the  removal  of  obstructions, 
including  snags,  overhanging  trees,  drift,  etc.,  and  the  maintenance 
and  operation  of  snag  and  dredge  boats.  This  additional  work  is  for 
maintenance  and  extension  of  benefits* 


&IVEB  AND  HABBOR  IMPROVEMENTS.  503 

July  1, 1907,  twlance  unexpended $4,  290. 65 

July  1, 1908,  balance  unexpended 4,  2iK).  t>5  * 


Amount  that  can  be  profltablj'  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  tlie  balance 
unexpended  July  1, 1908 (•) 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  l^dT,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

The  chief  shipments  out  of  Yazoo  River  ami  tributaries  are  cotton, 
cotton  seed,  staves,  timber,  etc.,  with  return  freights  of  ofeneral  mer- 
chandise and  plantation  supplies.  The  commerce  of  seventeen  years 
ranges  between  102,098  ana  544,503  tons  annuallv,  with  values  esti- 
mated at  $2,840,000  to  $9,198,000,  the  average  being  241,618  tons,  val- 
ued at  $5,521,130. 

Freight  rates  on  cotton  by  boat  are  about  50  per  cent  less  than  by 
rail;  on  cotton  seed  about  33i  per  cent  less.  Live-stock  shipments  by 
boat  cost  about  one-third  of  the  railroad  rates,  and  grain,  flour,  meal, 
and  provisions  shipped  by  boat  cost  about  50  per  cent  less  than  by 
rail.  To  inland  points  the  railroad  rates  are  largely  in  excess  of  boat 
rates  for  the  same  distance.  Large  quantities  of  timber  are  rafted 
which  could  not  be  reached  by  rail. 

A  r&um6  of  the  work  performed  in  Yazoo,  Tallahatchie,  and  Big 
Sunflower  rivers  is  given  m  the  Keport  of  the  Chief  of  Engineers  for 
1896,  pages  1613,  162(5,  and  1030.  Subsequent  annual  reports  of  the 
district  officers  give  each  year's  operations  only.  A  resume  of  work  in 
Cold  water  River  is  given  in  the  Report  of  the  Chief  of  p]ngineers  for 
1885,  page  1518. 

An  index  to  reports  of  examinations  and  surveys  was  published  in 
the  Report  of  the  Chief  of  Engineers  for  1904,  page  397.  Eej)orts  of 
examinations  of  Tallahatchie  River  alx)ve  mouth  of  Coldwater  to 
Batesville,  and  of  Big  Sunflower  River,  made  in  1005,  were  printed 
in  House  Documents  Nos.  147  and  GG7,  Fifty-ninth  Congress,  fii-st 
session. 

CONSOLIDATED. 

July  1,  1907,  bnlnnce  nnexpended $202.  :W1.03 

June  30,  1908,  ainouut  expended  during  ttwal  ycnr: 

For  constructing  bdrk  boat $11,472.  11 

For  maintenance  of  improvement iW.  •44.*;.  41 

44.015.52 

July  1,  1908,  balance  unexpended ir»7, 41.^>.  51 

July  1,  1908,  outstanding  liabilities 11,  7:{0.44 


July  1,  1908,  balance  available 1 15, 079. 07 


July  1,  1908,  amount  covered  by  uncompleted  contnicts :m>,  015. 00 


Amount  tbat  can  be  profitably  exi)ended  in  flsonl  year  ending  June 
80,  1910,  for  mnintenance  of  iniprovenKMit,  in  addition  to  the  bal- 
ance unexpended  July  1,  1008 50,000.00 

Submitted  In  compliance  with  requiromontR  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  hart)()r  act  of  1809. 

(See  Appendix  W  5.) 


*See  consolidated  money  statement  on  this  page. 
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EXA3IINATI0NS    AND    SUR\TEYS    MADE    IN    COMPLIANCE    WITH    RIVER    AND 
HARBOR  ACT  APPROVED  MARCH  2,  1907. 

Eeports  on  preliminary  examinations  and  surveys  required  by  the 
river  and  harbor  act  of  March  2,  1907,  of  the  following  localities 
within  this  district  were  duly  submitted  by  the  district  officer.  They 
were  reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors, 
l)ursuant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
documents  as  indicated  : 

1.  Preliminary  examination  of  Boyce  Landing^  on  Red  Ritwr^  Lou- 
isiana.— Report  dated  October  29,  1907,  is  printed  in  House  Docu- 
ment No.  219,  Sixtieth  Congress,  first  session.  The  locality  is  not 
considered  worthy  of  improvement  by  the  General  Government. 

2.  Preliminary  exanih\ation  of  Roebuck  Lake^  Mississippi^  from  its 
month  to  the  railroad  bridge  at  Itta  Be7ia. — Report  dated  October  8, 
1907,  is  printed  in  House  Document  No.  811,  Sixtieth  Congress,  first 
session.  The  locality  is  not  considered  worthy  of  improvement  by  the 
General  Government. 

3.  Preliminary  examination  with  plan  and  estimate  of  cost  of  imr- 
prove ment  of  SteeU  and-  Washington  bayoits^  Mississippi^  and  Lake 
Washington  from  7nouth  of  Steele  Bayou  to  Glen  Mian, — Reports 
dated  December  31,  1907,  and  February  6,  1908,  are  printed  in  House 

,  Document  No.  901,  Sixtieth  Congress,  first  session.  A  plan  for  im- 
provement at  an  estimated  cost  of  $15,000  is  presented. 

Jf,  Preliminary  examination  with  plan  and  estimate  of  cost  of  imr- 
provement  of  Bear  (^reek^  Mississippi, — Reports  dated  October  10, 
1907,  and  April  4,  1908,  are  printed  in  House  Document  No.  908, 
Sixtieth  Congress,  first  session.  A  plan  for  improvement  at  an  esti- 
mated cost  of  $3,000  is  presented. 

The  local  officer  was  also  charged  with  the  duty  of  making  prelimi- 
nary examination  and  survey  of  Big  Simflower  River^  Mississippi^ 
frommear  Baird  to  the  mouth  of  the  Hushpuckena  River ^  provided 
for  in  the  river  and  harbor  act  of  March  2,  1907,  and  reports  thereon 
will  be  duly  submitted  when  received. 

IMPUOVEMENT   OF   RIVERS   AND    IIARRORS    IN   THE   LITTLE    ROCK, 
ARKANSAS,  DISTRICT. 

This  district  was  in  the  charge  of  Capt.  W.  D.  Connor,  Corps  of 
Engineers.  Divisicm  engiiH'cr,  Col.  K.  H.  Ruffner,  Corps  of  Engi- 
neers, to  March  10,  1908,  and  Col  W.  H.  Bixby,  Corps  of  Engineers. 
since  that  date. 

7.  Arkansas  Rirer^  Arkansas. — Tn  its  original  condition  the  channel 
of  the  river  was  greatly  obstructed  by  shifting  sand  bars  and  numer- 
ous snags  in  its  lower  reaches,  and  by  gravel  and  rock  shoals  and 
some  snags  in  its  upper  reacliCvS.  Navigaticm  was  difficult  and  uncer- 
tain at  medium  and  low  stages,  and  during  periods  of  extreme  low 
water  was  impossi])le. 

Prior  to  act  of  Congress  approved  June  13,  1902,  the  work  on 
this  river  was  carried  on  under  two  general  projects — one  entitled 
"  Removing  obstructions  in  Arkansas  Kiver,  Arkansas  and  Kansas," 
the  other  "  Ln proving  Arkansas  River,  Arkansas." 

The   original   project   for   "  Removing  obstructions   in   Arkansas 

jRii7»2%  Arkansas  and  Kansas  "  fact  July  8, 1832),  was  to  remove  ^lags 

and  wrecks.    Subs(»quently  this  pvo'^ect  n\w^  ewWgjad  to  include  re- 
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moving  bars  by  wing  dams,  and  many  of  the  appropriations  were 
made  for  this  work  in  combination  with  other  rivers.  By  act  of 
March  3,  1879,  Congress  adopted  an  additional  project — that  of 
improving  the  river  between  Fort  Smith,  Ark.,  and  Wichita,  Kans.. 
by  removing  the  snags  and  rocks  and  constructing  dams  at  some  of 
the  worst  shoals.  Later  these  projects  were  merged  into  one,  making 
the  project  extend  from  the  mouth  of  the  river  to  Wichita.  Under 
these  projects  there  was  expended  to  June  30,  1J)02,  $J)08,2r)().Sl. 

The  original  projects  for  ''  Imj^roving  Arkansas  River,  Arkansas," 
were  local  and  had  in  view  the  permanent  improvement  of  the  river 
at  Fort  Smith,  Van  Buren,  Dardanolle,  and  Pine  Bluff.  By  act  of 
August  11,  1888,  Congress  adopted  a  general  project,  namely: 

That  the  Secretary  of  War  shaU  cxiiend  the  appropriation  under  this  liead 
with  reference  to  the  final  ImprovemtMit  of  this  river  as  contemplated  in  tlie 
lieport  of  the  Chief  of  Engineers  for  the  year  ending  July  first,  eightoeu  hundreil 
and  eighty-five,  and  as  authorized  in  tlie  act  for  the  improvement  of  rivers  and 
harbors  approved  August  fifth,  eightetm  hundred  and  eighty-six,  and  in  House 
Executive  Document  Numbered  Ninety,  Forty-ninth  Congress,  first  session,  Siiid 
methods  to  be  applied  as  the  Secretary  of  War  may  direct  at  such  i)oints 
between  Wichita,  Kansas,  and  the  navigable  mouth  of  the  Arlvunsas  Uiver  at 
its  Junction  with  the  Mississippi  River,  as  he  may  deem  for  the  best  interest 
of  commerce. 

The  "  said  methods  "  referred  to  in  the  act  were  "  to  remove  rock 
and  gravel  reefs  by  blasting  and  dredging,  to  contract  the  chan- 
nel by  dikes  and  Sams,  permeable  or  solid,  of  such  const i-iict ion 
as  the  local  conditions  require,  and  to  hold  the  channel  so  ob- 
tained by  revetment  where  necossarv."  The  improvement  author- 
ized by  the  act  covers  771  miles,  while  estimates  have  been  rendered 
for  708  miles,  thus  making  the  estimated  cost  of  the  improvement 
under  this  project  indefinite.  Act  of  Au^st  18,  181)4,  authorized  the 
operation  of  snag  boats  under  this  head  in  addition  to  similar  opera- 
tions under  the  project  "  Kemoving  obstructions  in  Arkansas  River. 
Arkansas  and  Kansas."  To  the  close  of  the  fiscal  year  ending  June 
30,  1902,  there  had  been  expended  under  the  general  project  for  im- 
proving Arkansas  River,  Arkansas,  $1)0:5,:U1.98  for  original  construc- 
tion, $314,119.14  for  maintenance,  and  $i>8,397.32  for  oi)erating  snag 
boats,  making  the  total  amount  $1,280,828.39. 

Act  of  Congress  approved  June  13,  1902,  m<»rge<l  these  two  general 
projects  into  one,  which  nuikes  the  existing  pi'ojcrt  in  substance: 
"  The  improvement  of  the  river  from  its  mouth  to  the  head  of  naviga- 
tion by  snagging  operations,  l)y  dri'dgiug  oi)erati<ms,  and  by  contrac- 
tion works,  hohliug  the  impi'oved  channel  by  revetment  where  neces- 
sary."   No  definite*,  estimate  of  cost  can  Ix*  given. 

The  river  and  harbor  act  of  March  2, 1907,  nuule  available  for  nuiin- 
tenance  of  this  improvement  amounts  previously  appropriat(»<l  for 
work  in  vicinity  of  Redfork  levee  or  set  apart  for  drcMlging.    Th«^  act 

Krovided  also  W  an  examination  of  tlie  river  to  Muskogee,  Ind.  T., 
y  a  Board  of  Engineers,  with  a  view  to  devising  a  i>lan  for  further 
improvement,  and  made  a  conditional  approj)riation  tor  work  at  Pine 
Bluff,  if  deemed  by  the  Board  to  be  necessary  in  the  interest  of  navi- 
gation. Funds  from  this  appropriation  will  be  applied  to  work  in 
pursuance  of  the  Board's  rec^ommendation,  and  report  on  the  sul>ject 
will  be  found  on  page  510  of  tliis  report  under  the  heading  ''Arkansas 
River  at  Pine  Bluff  and  White  River  at  Augusta  Narrows,  Arkansas." 
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To  June  30,  1908,  there  had  been  expended  under  the  consolidated 
project  for  Arkansas  River  $178,837.32,  of  which  $136,398.95  was  for 
operating  snag  boats,  $22,968.37  for  operating  a  hydraulic  dredge, 
and  $20,470  for  maintaining  works  of  permanent  improvement  liie 
total  expenditure  under  all  projects  to  June  30, 1908,  is  $2,427,922.52, 
of  which  $1,167,053.08  is  for  operating  snag  boats,  $22,968.37  for 
operating  hydraulic  dredge,  $903,311.93  for  original  construction  of 
works  of  permanent  improvement,  and  $334,589.14  for  maintenance 
of  these  works. 

The  works  erected  for  the  permanent  improvement  of  the  stream 
never  gave  full  benefit  to  navigation,  having  been  built  in  discon- 
nected reaches  and  having  finally  been  abandoned  before  the  project 
was  completed.  After  expending  $1,237,901.07  in  the  construction 
and  maintenance  of  these  works,  the  permanent  improvement  of  the 
stream  was  abandoned.  Snagging  operations  have  improved  the 
channel  in  the  permanent  reaches ;  in  other  localities  the  improvement 
has  been  temporary  and  must  be  repeated  from  time  to  time. 

Fort  Gibson,  on  Grand  River,  2  miles  above  its  mouth  and  468  miles 
from  the  mouth  of  the  Arkansas  River,  is  the  head  of  steamboat  navi- 
gation. The  duration  of  the  navigable  periods  of  the  river  varies 
greatly  in  different  years.  Occasionally  there  are  periods  of  very  low 
water,  when  navigation  will  be  suspended  througnout  the  len^h  of 
river,  and  then  there  will  be  times  when  it  is  possible  to  mamtain 
3-foot  navigation  through  to  Fort  Gibson  all  the  year.  Tlie  naviga- 
tion periods  are  of  about  the  following  averages : 


Month  to  Swan  Lake  (80  miles) ... 
Mouth  to  Little  Rock  (174  miles).. 
Mouth  to  Grand  River  (461  mUes) . 


Months  a 
year  for  4- 
foot  draft 


Months  a 
year  ford- 
foot  draft. 


10 

8 


The  maximum  draft  that  can  be  carried  all  the  year  round  varies 
from  as  much  as  1(>  inches  in  the  section  between  Fort  Smith  and 
Webbers  Falls  (3(>1)  to  430  miles  above  the  mouth),  and  24  inches  in 
the  section  betwoon  Fort  Smith  and  the  mouth,  during  the  fiscal 
year  1899  to  as  little  as  11  inches  at  Silver  Lake  and  Pendleton,  only 
42  miles  above  the  mouth,  with  the  extreme  low  stage  continuing 
from  Novemter  (>  to  December  19,  1897,  Little  Rock  gauge  1.2  to  1.8. 

The  range  between  extreme  high  water  and  extrenle  low  water  at 
Fort  Smith,  Ark.,  is  35.5  feet ;  at  Little  Rock,  Ark.,  28.5  feet,  and  at 
the  mouth  of  the  river  where  the  stages  are  controlled  by  those  of  the 
Mississippi  the  extreme  range  is  53.7  feet. 

The  operations  of  this  fiscal  year  consisted  in  operating  the  snag 
boats  Arkansas  and  C,  B.  Reese  and  the  hvdraulic  dredge  Gamma. 
The  snag  boats  removed  2,314  snags  from  tfie  channel,  cut  7,995  trees 
on  caving  banks,  and  broke  up  5  drifts.  The  dredge  Gamma  worked 
on  Silver  Lake  bar  (43  miles  above  the  mouth)  and  Sandy  Bayou 
Crossing  (20  miles  above  the  mouth)  during  July,  1907,  and  con- 
siderably improved  the  depths  at  the  latter  point.  In  the  spring  of 
1908,  the  dredge  Gamma  was  again  loaned  to  this  district,  but  owing 
to  high  water  no  dredging  was  undertaken  until  June  29,  1908,  and 
the  dredge  is  now  working  on  Rob  Roy  Crossing,  99  miles  above  the 
mouth.    On  account  of  conducting  the  dredging  operations  with  plant 
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borrowed  from  the  Mississippi  River  Commission,  which  has  to  be 
returned  to  Memphis  at  a  certain  time  (cenerally  Au<rust  1),  much 
of  the  dredging  is  done  at  higher  stao[es  than  that  at  which  the  best 
and  most  lasting  work  is  accomplished,  and  much  better  results  could 
he  obtained  by  me  use  of  a  plant  that  could  carry  on  dredging  opera- 
tions during  the  actual  low-water  season,  which  rarely  begins  before 
August  Experimental  dredging  is  being  continued  through  the 
present  low-water  season  and  at  the  end  of  uiat  time  it  is  thought  that 
definite  recommendations  can  be  made  in  regard  to  future  dredging 
operations  in  this  river. 

A  new  boat,  the  Border  City^  entered  the  trade  between  Fort 
Smith  (369)  and  Webbers  Falls  (430)  March  18,  1008,  and  the 
owner  reports  nothing  less  that  21  feet  channel  depth  since  that  date. 
The  MusKogee-Oklahoma  Packet  Company  has  Ix^on  organized  with 
a  view  to  entering  the  trade  between  Fort  Smith  (3G9)  and  Muskogee 
(460,  mouth  of  Grand  River),  and  at  the  writing  of  this  ivjH)rt 
their  new  boat,  the  City  of  Muslcogee^  is  leaving  Joffersonville, 
Ind.,  for  Muskogee.  The  steamer  Mary  />.,  which  formerly  oper- 
ated in  the  above  trade,  has  confined  its  business  during  the  past  year 
to  the  local  trade  between  Muskogee  Landing  (400),  on  the  Arkansas 
River,  and  points  a  short  distance  up  Grand  Kivor. 

The  river  was  at  a  comparatively  good  boating  stage  all  the  year. 

The  balance  available  July  1,  1908,  will  be  expended  in  ojHM-ating 
snag  boats  and  in  continuing  hydraulic  dredging,  and  the  additional 
appropriation  asked  for  in  maintenance  of  the  channel  by  snagging 
operations. 

Information  as  to  the  effect  of  the  improvement  on  freight  rates  is 
meager,  but  indicates  that  a  material  reduction  has  resulted. 

Commercial  statiaticSy  year  ending  May  31. 


yemi. 

Tom. 

Value. 

Year. 

Tona. 

Viiliio. 

]gM              

63,563 
60,4«>8 

6<J.077 
RS.07H 

e»,or>7 

75.(«>4 
71.998 

f2,846.89.'> 
2,3«),4-20 
2.408,?20 
1,657,218 
1,026,756 
2,470,131 
2, 078,  WO 
2,623,797 

1902 

40,557 
86.0(» 
d-J.OIl 
SI"..  458 
11W.'J14 

ioi.:.9;i 
103,919 

•1,6:10.297 
2,:W.>J»20 

]H95    

V.H13 

1X96 

1»»04 

2,n7>.s«>8 

IHOT 

'  I'Ntfi 

l,ri:5r..«».'.o 

I>i98 

,   IWNi 

1..M-J.719 

1899 

1  V.H)7 

i  190K 

2.1 '.•-',  ;>:'.l 

1900 

2,  iriO.-Jii9 

1901 

1 

The  commerce  was  made  up  of  plantation  products  and  suj)plios, 
cooperage  stuff,  lunil)er,  and  saw  log.s,  the  latter  making  61  per  cent 
of  it,  but  representing  less  tl^n  8  per  cent  of  its  total  value. 

Seferencc  to  the  principal  examinations  and  surveys  is  given  on 
page  401  of  the  Annual  Report  for  VM)\, 


July  1,  1907,  balance  unexponde(l_ 
Uefundment  of  overpayments 


$o<;. 


75 1.25 
11. SO 


1M5.  7('»;5.  OT) 
Jane  SO,  1908,  amonnt  expended  during  flscnl  year  for  maintiMiiince 
of  Improvement 4.'J.  3(*»r>.  20 


Jaly  1,  1908,  balance  nnexpended r>.'{. 'l!»7.  sri 

July  1.  1908,  outstanding  liabilities 13,C7S.  12 

July  1,  1908,  balance  available aft,1^^T\ 
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Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 $73,500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  XI.) 

S,  White  River,  Arkansas. — In  its  original  condition  this  river  was 
much  choked  bj'^  logs,  snags,  and  drift  in  its  lower  reaches,  and  in  its 
upper  reaches — i.  e.,  above  Jacksonport — ^by  gravel  shoals,  bowlders, 
and  some  snags. 

The  original  project  (act  of  March  3,  1871)  was  to  remove  snags 
and  similar  obstructions,  the  work  being  combined  with  similar  work 
on  Black  and  Little  Red  rivers.  Act  of  June  23,  1874,  extended  the 
improvement  to  Forsyth,  Mo.,  the  project  being  to  remove  snags  and 
bowlders  and  to  contract  the  water  width  at  shoals.  During  the 
period  1873-1884  the  snagging  operations  on  the  lower  river  were  in 
connection  with  similar  work  on  St.  Francis  River,  while  the  improve- 
ment above  Jacksonport  was  under  appropriations  confined  to  that 
portion  of  the  stream.  The  act  of  July  5,  1884,  was  the  first  inde- 
pendent appropriation  for  the  river  as  a  whole.  It  readopted  and 
consolidated  into  one  the  separate  projects  and  provided  for  a  survey 
with  a  view  to  the  permanent  improvement  of  the  river  from  For^tli, 
Mo.,  to  the  mouth.  The  project  of  1888  (Annual  Report  of  the  Cnief 
of  Engineers  for  1888,  p.  1406)  was  to  deepen  the  water  on  shoals  by 
contracting  the  channel,  and  to  remove  rocks,  bowlders,  and  snags 
from  the  channel,  the  object  being  to  obtain  a  channel  5  feet  deep  at 
low  water  from  the  mouth  to  Newport  and  2  feet  deep  thence  to 
Buffalo  shoals,  at  an  estimated  cost  of  $105,815,  with  an  additional 
amount  of  $8,000  a  year  for  two  or  three  years  for  snagging.  For 
reasons  given  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1891,  page  2049,  the  estimates  were  inadequate  to  accomplish  the 
object.  The  act  of  July  13,  1892,  appropriated  $53,815  to  complete 
the  project,  and  an  additional  sum  of  $21,185  to  be  expended  "  in  the 
discretion  of  the  Secretary  of  War."  Those  funds  and  those  appro- 
priated since  have  been  expended  on  the  lines  of  the  project  of  1888, 
with  the  addition  of  dredging  on  the  shoals.  The  act  of  March  3, 
1899,  adopted  a  lock-and-dam  project  for  the  improvement  of  this 
river  above  Batesville,  thus  reducing  the  scope  of  the  former  project 
to  improving  the  river  from  the  mouth  to  Batesville  by  contracting 
the  channel,  by  removing  rocks,  bowlders,  and  snags,  and  by  dredging. 

It  is  not  practicable  to  state  the  expenditures  on  this  river  when  the 
work  was  carried  on  in  connection  with  other  rivers.  From  the 
separate  appropriations  for  the  whole  river,  or  for  reaches  of  it,  to 
the  close  of  the  fiscal  year  ending  June  30,  1908,  there  has  been  ex- 
pended $440,895.33.  Of  this  amount  $4,000  was  allotted  to  Cache 
Kiver,  $11,061.46  was  spent  on  special  works  at  Batesville,  $166,000 
was  on  projects  prior  to  that  of  1888,  $108,815  was  for  original  con- 
struction under  the  project  of  1888,  and  $150,704.03  on  maintenance 
of  works  and  on  snagging  and  dredging,  and  $314.84  on  prevention 
of  cut-off  at  Augusta  Narrows  near  Augusta,  Ark. 
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In  a  few  instances  the  contraction  works  above  Jacksonport  gave  a 
slight  increase  in  channel  depth,  but,  on  the  whole,  there  was  not 
enough  improvement  in  the  channel  to  be  of  any  material  benefit  to 
navigation;  the  dredging  between  Jacksonport  and  Batesville  in  fiscal 
year  1898  made  a  channel  8  feet  deep  during  one  low-water  season, 
t)ut  the  dredging  has  not  been  continued,  no  plant  being  available; 
the  snagging  operations  make  the  natural  depths  of  the  stream  avail- 
able during  the  low-water  season  in  which  the  snagging  is  done.  The 
winter  and  the  spring  floods  following  bring  other  obstructions  into 
the  stream;  hence  snagging  operations  are  needed  every  year. 

Forsyth,  Mo.  (505  miles  above  the  mouth),  is  the  head  of  steam- 
teat  navigation.  From  its  mouth  to  Jacksonport,  264  miles,  the 
river  is  generally  spoken  of  as  being  navigable  at  any  time  for  boats 
of  not  over  3- foot  draft.  Between  Jacksonport  and  6atesville,  where 
Lock  No.  1  of  the  upper  White  River  improvement  is  located,  the 
low-water  channel  depths  are  approximately  16  inches. 

The  range  between  extreme  high  water  and  extreme  low  water 
below  Dam  No.  1  at  Batesville  is  35.5  feet;  at  Jacksonport,  34.4  feet; 
at  Clarendon,  32.5  feet,  and  at  the  mouth  of  the  river  53.7  feet. 

On  page  1668  of  the  Annual  Report  of  the  Chief  of  Engineers  for 
1896  there  is  given  the  location  of  all  the  principal  works  built  for  the 
improvement  of  this  river.  Report  of  survey  from  Forsyth,  Mo., 
to  the  mouth,  with  plans  for  improvement,  is  given  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1888,  pape  1406. 

The  snagging  operations  this  fiscal  year  consisted  in  operating  the 
snag  boat  Quapaw  six  weeks  and  the  snag  boat  C.  B.  Reese  two 
months,  the  work  extending  from  Black  Island  (266)  to  the  mouth 
of  the  cut-off  (8).  By  these  operations  5()7  snags  were  moved  from 
the  chaimel,  951  trees  cut  from  caving  banks,  and  4  drifts  were 
broken  up. 

The  river  was  at  a  comparativelv  good  boating  stage  all  the  year. 

The  amount  now  available  ancf  me  amount  estimated  as  being 
needed  during  the  fiscal  vear  ending  June  30, 1010,  will  be  applied  to 
maintenance  and  operation  of  snag  boats. 

Commercial  atatiatics,  year  ending  May  SI, 


TeAT. 

Tons. 

Value. 

Year. 

Tong. 

Value. 

lgQ.3 

78.759 
74.882 
7S.<Hi-J 
l(r>..'W7 
llT.syl 

i:ii,r.w 

MS..^74 

•2,4^1.377 
2.0r)6.\«l  1 
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i,4ir).oi:t 
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2.21 1.2-22 
l,700,:i55 

1902 

lH4,0fi6 
140.013 
19:1.498 
131.r»K8 
1W).(K3 
127,812 
lf.1,246 

fl.212,438 
8H2.225 

1g96 

um 

19()1 

I«i0fi 

1«97 

1,021.778 
770  (;k9 

l}tgg 

1HW 

I'HXi 

7Ctfi,  l;{8 

IWO 

1901 

19()7 

1908 

830.rw)9 
962.  ."iOS 

Complete  tonnage  report  was  not  received,  l)ut  lunib:'ring  and 
kindred  industries  make  up  the  steamboat  conuiK^rce.  Thirty-thn^e 
per  cent  of  the  tonnage  reported  this  year  was  rafted  saw  logs  an'^ 
rafted  railway  ties  floated  with  the  current. 

Information  as  to  the  efl^ect  of  the  improvement  on  freight  rates 
is  meager,  but  indicates  that  a  material  reduction  has  resulted. 
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July  1,  1907,  balance  unexpended $28, 940.  75 

Refundment  of  overpayment .  10 


28,940.85 
June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 10, 908. 98 


July  1,  1908,  balance  unexpended 18,031.87 

July  1,  1908,  outstanding  liabilities 783. 39 

July  1,  1908,  balance  available 17,248.48 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 16, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  X  2.) 

3.  Arkansas  River  at  Pine  Bluif  and  White  River  at  Augusta 
Narrows^  Arkansas, — Statement  of  original  condition  of  river,  range 
and  floods,  commercial  statistics,  etc.,  will  be  found  in  reports  for 
improving  Arkansas  River,  Arkansas,  and  for  improving  White 
River,  Arkansas. 

The  Board  of  Engineers  appointed  pursuant  to  reauirement  of  the 
river  and  harbor  act  of  March  2,  1907,  recommendea,  under  date  of 
May  27,  1907,  that  certain  work  be  done  at  Pine  Bluff  on  Arkansas 
River,  and  at  Augusta  Narrows  on  White  River.  On  August  14, 
1907,  a  project  was  submitted  for  work  at  both  places,  under  whicli 
$50,000  IS  to  be  expended  at  Pine  Bluff,  $28,500  at  Augusta  Narrows, 
and  the  balance  of  $100,000  conditionally  appropriated  by  act  of 
March  2,  1907  ($21,500),  to  be  reserved  for  repairs  or  further  work 
that  may  be  found  necessary  at  these  points. 

At  Pine  Bluff  a  levee  containing  about  248,000  cubic  yards  is  to  bo. 
built,  and  a  contract  for  same  was  let  January  4,  1908,  but  the 
titles  to  the  lands  required  for  right  of  way  have  not  yet  been 
approved. 

At  Augusta  Narrows  the  project  contemplates  the  construction  of  a 
levee  and  revetment,  and  the  operations  during  this  fiscal  year  con- 
sisted in  constructing,  approximately,  80  per  cent  of  the  levee  work 
and  in  placing  the  mattress  for  the  revetment  and  unloading  the 
necessary  stone  from  cars. 

The  balance  on  han^  July  1, 1908,  with  the  exception  of  the  $21,500 
reserved,  will  be  applied  to  completing  the  work  as  outlined  in  the 
project. 

July  1,  1907,  balance  unexpended $100,000.00 

Refundment  of  overpayment 1. 00 


100. 001. 00 
June  30,  190S,  amount  expended  during  fiscal  year  for  works  of  Im- 
provemont  19,410.  GS 


July  1,  190S,  balance  unexpondod 80,  590.32 

July  1,  1908,  outstanding  liabilities 1,770.91 


July  1,  190S,  balance  available 78,819.41 


July  1,  1908,  amount  covered  by  uncompleted  contracts 62,276.77 

(See  Appendix  X  3.) 
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i.  Upper  White  River^  Arkansas. — Earlier  works  on  this  portion 
of  Wliite  River  were  made  under  appropriations  for  improving  White 
River,  Arkansas,  and  have  been  fully  reported  upon  under  that  head. 

The  original  condition  of  the  river  and  previous  projects  for  its 
improvement  are  also  rei)(>rted  there. 

The  existing  project,  adopted  March  3,  1899,  is  based  on  a  report 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1897, 
page  1992,  and  is  to  provide  slack-water  navigation  from  Batesville, 
Ai5:.,  to  Buffalo  shoals,  89  miles,  by  10  fix(»d  dams  with  concrete 
locks.  The  locks  are  to  be  175  feet  between  hollow  quoins  and  3G  feet 
wide,  with  a  depth  of  about  4  foet  on  tlie  lower  miter  sills.  The  esti- 
mated cost  is  there  given  as  $1.()005000  for  the  10  locks  and  dams. 

A  Board  of  Engineers  appointed  pursuant  to  requirement  of  the 
river  and  harbor  act  of  March  3,  1005,  to  consider  this  project,  has 
submitted  its  report  and  reference  thereto  will  be  found  on  page  460 
of  the  report  for  1900. 

To  the  close  of  the  fiscal  year  ending  June  30,  1908,  there  had  been 
expended  on  this  work  $809.141.(>5.  Three  locks  and  dams  have 
been  completed  and  are  operated  under  the  indefinite  ai)propriation 
"  Operating  and  care  of  canals  and  other  works  of  navigation."  By 
the  operations  of  this  fiscal  year.  Lock  and  Dam  No.  3  has  been  com- 
pletea,  being  placed  under  the  indefinite  appropriation  above  referred 
to,  February  1,  1908.  The  total  allotments  and  appropriations  for 
Lock  and  Dam  No.  3,  was  $233,925,  and  total  expenditures  to  date 
are  $232,264.15,  with  estimated  outstanding:  liabilities  of  $1,567.25. 

Forsyth,  Mo.,  204  miles  above  Batesville,  is  the  head  of  steam- 
boat navigation.  The  channel  depths  over  the  shoals  in  the  unim- 
1)roved  part  of  the  river  are  small,  being  only  8  to  10  inches  during 
owest  waters.  Tlie  range  between  high  an(\  low  water  at  Buffalo 
City,  the  head  of  this  project,  is  about  45  feet.  Below  Dam  No.  1,  at 
Batesville,  this  range  is  35.5  feet 


Commercial  statistics^  year  ending  May  SU 
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89,263 
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61,819 

1902  

85,156 
159,474 

ly-y        

1908 

Railway  ties  and.  saw  logs  made  up  74  per  cent  of  the  tonnage 
and  two-thirds  of  the  value  of  all  commerce  reported.  The  (?.  W. 
Iluf,  with  3  barges,  entered  the  trade  above  Batesville  during  this 
fi.«cal  year,  being  engaged  principally  in  handling  cooperage  ma- 
terials. 

The  Batesville  Board  of  Trade  reports  that  the  work  done  has  re- 
sulted in  making  Batesville  a  "  common  "  point,  but  definite  infor- 
mation as  to  the  effect  of  the  improvement  on  freight  rates  has  not 
been  obtained. 
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July  1,  1907,  balance  unexpended ^80,888.98 

Rofuiulment  of  overpayments,  unclaimed  wages,  and  receipt  from 

siiles 28L45 

81.170.43 
June  80,  lOOS,  amount  expended  during  fiecal  year  for  works  of  im- 
provement  •  76, 528. 70 

July  1,  lOOS,  balance  unexi>ended *4,&41.W 

July  1,  1908,  outstanding  liabilities 1,865.50 

July  1,  1908,  balance  available 2,776.14 

(See  Appendix  X  4.) 

6.  Operating  and  care  of  Lochs  and  Dams  Nos.  7,  jP,  and  Sj  vpper 
W/iife  RireVj  ArkaJisas.—ThenQ  locks  and  dams  were  bnilt  with  funds 
derived  from  appropriations  for  improving  upper  White  River, 
Arkansas.  The  available  length  of  the  locks  is  147  feet,  available 
width  is  35  feet,  and  depth  over  the  miter  sills  at  normal  pool  levels 
is  T)  feet.  Ijock  and  Dam  No.  1  was  placed  under  this  appropriation 
on  January  16,  1904;  Lock  and  Dam  No.  2,  on  February  16,  1905, 
and  Lock  and  Dam  No.  3,  on  February  1,  1908. 

The  high-water  mark  of  May,  1898  (before  the  dams  were  built), 
is  22  feet  above  the  crest  of  Dam  No.  1  and  18.4  feet  above  the  crest  of 
Dam  No.  2.  The  highest  stages  reached  by  the  river  since  the  dams 
have  been  completed  w^ere  20  feet  above  the  crest  of  Dam  No.  1  and 
18.2  feet  above  the  crest  of  Dam  No.  2,  on  May  8,  1907.  Since  the 
completion  of  Dam  No.  3  there  has  been  no  extreme  high  water  in 
the  upper  river.  The  lowest  stages  this  fiscal  year  were  0.4  above 
the  crest  of  Dam  No.  1  and  0.3  above  the  crest  of  Dam  No.  2,  Decem- 
ber 18,  1907,  the  low  stage  being  due  to  the  construction  of  Dam  No. 
3.  The  expenditures  during  this  year  were  for  ordinary  operating 
expenses  of  the  locks,  for  repairs  to  high-water  damages  done  by  the 
high  water  of  May,  1907,  and  for  the  completion  of  quarter  boat 
and  care  and  repair  of  floatins:  plant. 

The  total  amount  expended  under  this  head  to  June  30,  1908,  is 
$114,070.64,  of  which  $43,008.75  was  expended  this  fiscal  year. 

Commercial  statistics ,  year  ending  May  Sl» 


Lock  No.  1. 

Lock  No.  2. 

Lock  No.  8. 

Open 
river. 

Year. 

Lock- 
ages. 

Freights. 

Lock- 
ages. 

Freights. 

IXHjk- 

ages. 

Frelghto. 

Freights 
that  did 
not  pa5S 
throJiKh 
a  lock. 

1001     

Number. 

244 
246 
191 
249 

Tons. 
8,320 
8,771 
7,306 
6,798 

13,746 

Number. 

2hn«. 

Number. 

Tbiw. 

Tonf. 
7  ,«.*^ 

1<K>'> 

183 
263 
661 

4,1«1S 

8J.W 

9.  1:^1 

•22,077 

.SMMI) 

VH)t\ 

2  \% 

19(>7 

1  ■>:^ 

]«J08 

<126 

4,337 

7,53:? 

« Lock  and  Dam   No.  .*?. 
>Lock     No.     1.     $214.50:     Lock    No. 
$2,700.20;  Lock  No.  3,  $1.r»00.S5. 

(See  Appendix  X  5.) 


«  Four  months. 
2,  *  Three  and  a  half  months. 

•  Five  months. 
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6.  Cache  River^  Arkansas, — ^In  its  original  condition  this  river  was 
much  obstructed  by  snags,  drift,  and  overhanging  timber.  The  low- 
water  depth  on  the  controlling  shoals  was  6  to  8  inches. 

The  original  project,  adopted  by  the  act  of  August  11,  1888,  was  to 
remove  logs,  snags,  and  overhanging  timber  from  the  mouth  to  River- 
side (102  miles).    The  amount  expended  on  this  project  was  $9,000. 

Acts  of  August  18,  1894:,  and  June  3,  1896,  each  authorized  the 
Secretary  of  War  to  expend  $2,000  of  the  White  River  appropriation 
on  this  stream.  These  funds  were  expended  in  snagging  operations 
from  the  mouth  of  the  river  to  James  Ferry,  79  miles,  in  accordance 
with  a  project  adopted  in  1888.  Acts  of  March  3, 1899,  and  June  13, 
1902,  made  independent  appropriations  for  this  stream.  These  were 
expended  in  snagging  operations  between  the  mouth  of  the  river  and 
James  Ferry  along  tne  lines  of  the  1888  project,  under  which  there 
has  been  expended  $9,000  to  June  30,  1908,  the  entire  expenditure 
being  for  maintenance  of  channel.  The  operations  prior  to  fiscal 
year  1904  were  of  material  benefit  to  commerce,  by  lengthening  the 
navi^ble  period  and  rendering  the  natural  depths  of  the  stream 
available  for  navigation  purposes.  The  small  amount  of  work  done 
in  fiscal  year  1906  was  not  sufficient  to  restore  the  river  to  the  condi- 
tion that  existed  when  work  ceased  in  the  autumn  of  1902.  The 
funds  on  hand  not  being  sufficient  to  purchase  the  necessary  outfit 
and  conduct  the  operations  necessary  to  give  relief,  no  work  has  been 
done  during  this  nscal  year,  it  being  thought  advisable  to  defer  oper- 
ations until  September,  1908,  when  plant  and  outfit  will  be  available 
from  other  works. 

Gray's  bridge,  95  miles  above  the  mouth  of  the  river,  is  considered 
the  head  of  steamboat  navigation,  but  the  river  is  not  navigable  to 
that  point  all  the  year,  the  ruling  depth  in  the  channels  over  the 
shoals  throughout  the  river  being  only  8  to  10  inches  during  lowest 
water.  During  high-water  seasons  rafts  are  run  from  100  or  more 
miles  above  Gray's  bridge.  In  the  vicinity  of  James  Ferry  (79  miles 
above  the  mouth  of  the  river  and  the  upper  limit  of  snagging  opera- 
tions now)  the  range  between  high  and  low  water  is  about  15  feet. 
Because  of  backwater  from  White  River  this  range  is  increased  to  24 
feet  at  Bock  Island  Railway  bridge  and  to  32  feet  at  the  mouth  of  the 
river. 

Beports  of  the  more  recent  preliminan^  examinations  of  this  river 
are  given  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1887, 
page  1647,  and  in  the  Annual  Report  of  the  Chief  of  Engineers  for 
1895y  page  2037. 


Commercial  statistics, 

year  ending  May  SI. 

Tmt. 

Tons. 

Value. 

Year. 

Tona. 

Value. 

1395 

12,603 
20.748 
84,990 
10,193 
7.667 
11,215 
10,874 

126, 4M 
62.4X3 

108. 4(iO 
86,635 
62,936 
29,9fil  , 
80,100 

1902 

15,676 
16. 843 
ir),H66 
ll.t'rfK) 
10.942 
IS.U.'M) 
21,178 

$^10. 301 

laoe        

1903 

109,681 
49,601 

18B7 

1904 

UQg             

19<tt 

29,860 

1999 

I'KW 

81.777 

1900       

ly07 

89,225 

1901 

1908 

69,254 

57101— «fG  1908 33 


51-4  REPORT  OP  THE   CHIEF  OP  ENGINEERS,  U.  S.  ARMY. 

The  tonnage  reported  for  this  fiscal  year  was  made  up  entirely  of 
rafted  railway  ties  and  saw  logs  floated  with  the  current. 

The  balance  unexpended  July  1,  1908,  and  the  additional  appro- 

Jriation  asked  for  will  be  expended  in  snagging  operations  below 
ames  Ferry. 

July  1,  1907,  balance  unexpended $2, 000. 00 

July  1,  1908,  balance  unexpended 2,  000. 00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
.SO,  1910,  for  maintenance  of  improvement,  in  addition  to  the  bal- 
ance unexpended  July  1,  1908 3, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civU  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  X  6.) 

7.  Black  and  Current  rii^ers^  Arkansas  and  Missouri. — ^Prior  to 
fiscal  year  1905  the  work  on  these  rivers  was  provided  for  under  sepa- 
rate appropriation  titles.  The  works  were  consolidated  by  river  and 
harbor  act  of  March  3,  1905. 

{a)  Black  River. — In  its  original  condition  this  river  below  the 
mouth  of  Current  River  had,  at  ordinary  low  water,  a  controlling 
depth  of  2  to  2^  feet  on  the  shoals,  but  this  was  not  available  on  ac- 
count of  snags  and  similar  obstructions.  Above  the  mouth  of  Cur- 
rent River  navigation  was  practically  impossible  at  ordinary  low 
stages,  and  no  rafting  was  possible  above  the  Arkansas  and  Missouri 
State  line. 

The  original  project,  adopted  by  act  of  June  14, 1880,  contemplated 
removing  logs,  etc.,  cutting  down  shoals  by  means  of  wing  dams,  and 
closing  some  of  the  most  troublesome  sloughs.  The  estimated  cost 
was  $80,800.  The  only  modification  of  the  project  has  been  that  of 
changing  the  estimate  to  $8,000  a  year  for  maintenance.  The  district 
officer  recommends  that  this  be  increased  to  $18,000  for  the  two 
streams. 

To  June  30, 1908,  there  had  been  expended  on  this  work  $160,717.08. 

Poplar  Bluff,  Mo.,  239  miles  above  the  mouth  of  the  river,  is  the 
head  of  navigation.  AU-the-year  navigation  has  been  made  possible 
to  this  place  for  boats  of  not  over  18  inches  draft.  Boats  of  not  over 
2i  feet  draft  can  navigate  this  river  below  the  mouth  of  Current 
River,  116  miles,  during  the  lowest  waters,  and  this  portion  of  the 
river  is  generally  spoken  of  as  being  navigable  for  3- foot  boats  at  any 
time. 

The  range  between  high  and  low  water  at  Poplar  Bluff  is  19  feet. 
This  difference  decreases  below  Poplar  Bluff,  and  in  the  flat  lands  to 
the  southward  it  averages  about  half  of  this,  being  8.5  feet  at  Corning 
brido:e,  70  miles  below  Poplar  Bluff.  After  passing  to  below  head  of 
Little  River  the  difference  between  high  and  low  water  increases,  and 
at  l^ocahontas,  129  miles  below  Poplar  Bluff,  the  difference  is  26.5 
feet,  and  at  the  mouth  of  the  river  it  is  34.4  feet. 

The  operations  during  this  fiscal  year  consisted  in  snagging  opera- 
tions carried  on  by  the  hand-propelled  snag  boat  Riverside  and  the  * 
snag  boat  Qua  paw  ^  the  former  working  the  river  above  the  mouth  of 
Current  River  and  the  latter  below  that  point.    During  the  vear  the 
boats  removed  1,596  snags  from  the  channel,  cut  2,870  trees  from  the 
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banks,  and  broke  up  29  drifts.  The  river  was  at  a  fair  boating  stage 
all  the  year. 

The  report  of  the  examination  upjon  which  the  present  project  for 
the  improvement  of  Black  River  is  based  is  given  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1880,  page  1326. 

(b)  Current  River. — ^The  original  condition  of  this  stream  was  such 
that  no  steamboat  navigation  above  the  mouth  of  Little  Black  River 
was  attempted  excei)t  when  the  river  was  at  high  stages.  Below  Lit- 
tle Black  Kiver  navigation  was  suspended  when  the  river  was  below 
medium  stage.  The  natural  depths  were  not  available  on  account  of 
snaffs  and  leaning  trees. 

jQthough  the  United  States  made  some  improvements  to  this 
stream  in  1873,  and  again  in  1882  and  1883,  the  regular  improvement 
of  it  was  not  undertaken  until  act  of  Congress  of  August  18,  1894, 
adopted  a  project  for  its  improvement  from  Van  Buren,  Mo.,  to  the 
mouth  by  snagginjg  operations  and  by  contracting  the  channel  at  the 
worst  shoals  by  wmg  dams,  at  an  estimated  cost  of  $10,000.  The  ap- 
propriation of  June  3,  1896,  completed  the  amount  originally  esti- 
mated for  the  completion  of  the  project,  and  all  operations  since  then 
have  been  under  estimates  for  maintenance.  No  wmg  dams  have  been 
built,  all  operations  having  been  confined  to  snagging. 

To  June  30,  1908,  there  has  been  expended  on  this  river  $39,868.84, 
$7,000  of  which  was  in  the  early  work  mentioned  above,  leaving 
$32,868.84  as  the  amount  expended  on  the  existing  project.  Of  this 
latter  amount,  $22,868.84  was  for  maintenance. 

Reference  to  the  preliminary  examination  of  this  stream  and  to  a 
subsequent  examination  of  it  is  given  on  page  408  of  Annual  Report 
for  1904. 

Van  Buren.  Mo.^  94.5  miles  above  the  mouth  of  the  river,  was  taken 
as  the  head  of  navigation  when  the  earlier  projects  for  this  river  were 
adopted.  Small  gasoline  boats  occasionallv  ply  the  river  that  far  up, 
and  rafts  are  run  over  the  entire  river,  but  IPitmans  Landing,  near  the 
State  line  between  Arkansas  and  Missouri  and  41  miles  above  the 
mouth  of  the  river,  is  generally  spoken  of  as  the  head  of  steamboat 
navigation.  Boats  can  not  reach  that  point,  however,  during  low- 
water  seasons,  the  low-water  depths  of  the  river  being  as  follows: 
Three  feet  from  the  mouth  to  Blunts  (Johnsons  Landing),  25  miles; 
2  feet  from  Blunts  to  mouth  of  Little  Black  River,  7  miles,  and  16 
inches  from  mouth  of  Little  Black  River  to  Pitmans  Landing,  9 
miles.  From  Pitmans  Landing  to  Doniphan,  12  miles,  the  head  of 
the  work  done  by  snag  boats  now,  the  low-water  depths  are  about  12 
inches. 

The  ranjge  between  high  and  low  water  at  Van  Buren  is  about  16 
feet,  and  this  range  does  not  vary  much  until  below  the  mouth  of  Lit- 
tle Black  River,  when  the  range  increases  to  19  feet. 

During  this  fiscal  year  the  snag  boat  Qvapaw  worked  in  this  river 
from  its  mouth  up  to  the  mouth  of  Little  Black,  and  the  hand-pro- 
pelled snag  boat  Riverside  worked  over  the  lower  68  miles  of  the 
river.  Altogether,  the  boats  removed  from  the  channel  619  snags 
and  cut  989  trees.    The  river  was  at  a  fair  boating  stage  all  the  year. 
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Commercial  statistics. 


Year  ending  Majr  81— 

Black  Hlr^. 

Carrent  River, 

Value. 

Totu. 

V&Jne. 

TotiM. 

lB9t&. ,„.,„.,„,,,„, ,.,— 

Il,0B5,41b 
891,437 

1,704.79* 
7«E,ft« 
&Z9,336 
9ftC,Ml 
9^.635 
9I9,7fi7 
e9n,(549 

l,0*K,ft4S 

6yj,ytJH 

617, 905 

131, 4as 
1LI,27S 

nt.^u 

115,612 
S3, 401 
129,6945 
1S5,714 
16g,213 
13S.181 
191.2S5 

139.384 
107,  SI  4 
110,§2S 

9am.  U7 

2*7,291 
581,628 
306,216 

C>7^,&M 
284.  S^^ 
1^,76^ 
142, 8»» 
13d. 119 
405J,^i^ 
15^.216 
226, 6W 
115,393 

Bl.206 

UWC..,,-,,,...-,-^*.*—-^-*.. -»-*->-. *—*--*.-—.—* 

£9,8^ 

1»S7*  *     .........*.* .,,„.„,,..„,„,,.,-.„,-,. 

17,078 

1898  .„,..., ...........>..... -** — . 

&2,  417 

18ytf   * ,...„..,..,,,„,,..,..,.,,,.,,,. ^—... 

43.C)60 

IQtJKj                              ^ , 

Ga.043 

JSOL  ,* .,,„„„,.„.,....-  —  ... *-.>*. 

61. 102 

liN)2 ..,...,... ,„,,.,,.„...„,„ , 

B7,185 

1903  „, ,,,_..*,^_^.-.*.. .,.,*....._.—** 

!        4.^309 

IftM ..,„,, , ,„„„..,,.,. ., 

55,ft73 

1906  .-,„„,...*, -.* 

74,  (Ma 

1906*     .- ..>.„.,,..,.„  p^.,,^. ,„—_,„„. 

47,704 

1907,  „„„,,„„,,-.*.*,  *«>-..* ,,,, >..>,...> 

4«.4^ 

1006*..... ,,.,.,.  „^,  ^,  *—,...*,,..„  ^.—., 

in,t96 

Logging  and  kindred  industries  furnish  the  bulk  of  the  steamboat 
commerce.  Of  the  commerce  reported  this  fiscal  year  28  per  cent  of 
that  on  Black  River  and  93  per  cent  of  that  on  Current  River  was 
rafted  saw  logs,  railway  ties,  and  lumber.  Full  report  was  not 
received  from  small  boats  operating  in  the  upper  portions  of  both 
rivers. 

The  funds  now  available  and  the  amount  estimated  as  being  needed 
for  the  fiscal  year  ending  June  30, 1910,  will  be  applied  to  operating 
and  maintainmg  snag  boats. 

BLACK  BIYEB. 

July  1,  1907,  balance  unexpended *..  |12, 343. 16 

June  30,  1908,  amount  expended  during,  fiscal  year  for  maintenance 
of  improvement 6,322.73 


July  1,  1908,  balance  unexpended 

July  1,  1908,  outstanding  liabilities 


6,020.42 
230.73 


July  1,  1908,  balance  available 6, 789. 69 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improyement,  in  addition  to  the  balance 
unexpended  July  1,  1908 (•) 

Submitted  in  compliance  with  requirements  of  sundry  cIyU  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

CURRENT  BIYEB. 

July  1,  1907,  balance  unexpended $5,029.15 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 8, 062. 99 


July  1, 1908,  balance  unexpended 

July  1,  1908,  outstanding  liabilities. 


1.966.16 
64.00 


July  1,  190S,  balance  available 1, 902. 16 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 (•) 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
Juue  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


^  See  consolidated  money  statement  on  page  517. 
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CONSOLIDATED. 

July  1, 1907,  balance  unexpended $17, 372. 30 

June  2k),  190S,  amount  expended  during  fiscal  year  for  maintenance 
of  improTement 9, 385. 72 


July  1,  1908,  balance  unexpended 7, 980. 58 

July  1,  1908,  outstanding  liabilities 294. 73 


July  1,  1908.  balance  available 7. 691.  i 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1930,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 18,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  X  7.) 

8.  St.  Francis  and  UAnguille  rivers^  Arkansas. — (a)  St.  Francis 
River. — ^In  its  original  condition  this  stream  was  not  navigable  above 
Lesters  Landing  at  any  stage;  between  Lesters  Tjanding  and  Marked 
Tree  navigation  was  possible  at  high  stages  only,  and  below  Marked 
Tree  it  was  difficult  at  medium  and  lower  stages  and  impossible  at 
extreme  low  water. 

The  original  project,  adopted  by  act  of  March  3, 1871,  contemplated 
improvement  from  the  mouth  to  Wittsburg  by  sna<rging  operations. 
For  the  period  1873-1882  the  appropriations  were  made  for  this  work 
in  connection  with  White  River,  Arkansas.  By  act  of  June  14,  1880, 
appropriation  was  made  for  improving  the  river  from  Wittsburg  to 
listers  Landing,  the  project  for  the  expenditure  of  this  appropria- 
tion being  to  cut  a  channel  through  "  The  I^ake  "  and  clear  the  river 
of  obstructions  by  snagging  operations.  Appropriation  made  by  act 
of  July  5,  1884,  was  the  first  separate  appropriation  for  the  entire 
river.  The  act  did  not  state  the  limits  within  which  it  was  to  be 
applied.  Under  it  snagging  operations  were  carried  on  to  the  town 
of  St  Francis,  Ark.,  and  several  of  the  sloughs  or  side  channels  were 
closed.  When  the  improvement  of  St.  Francis  Kiver,  Missouri,  was 
begun  (act  of  August  11,  1888),  Kennett,  Mo.,  was  taken  for  the 
upper  limit  of  this  work,  making  the  existing  project — 

removal  of  logs,  drifts,  and  snags  from  the  channel,  and  overhanging  tiuil)er 
from  the  banks  from  the  mouth  to  Kennett,  Mo.,  and  closing  the  clnitt's  and 
Blongbs  in  the  Sunk  I^nds,  so  as  to  make  the  river  navigable  at  high  8tagos  to 
Kennett,  Mo.,  at  medium  stages  to  Marked  Tree,  and  at  low  stages  to  a  point 
80  miles  below  Madison,  Ark.,  the  estimated  cost  being  $8,000  annually. 

(6)  VAnguUle  River.— By  acts  of  June  18,  1878,  March  3,  1879, 
and  June  14,  1880,  a  total  of  $17,000  was  appropriated  for  snagging 
operations  on  L'Anguille  lliver  to  Marianna.  This  was  finally  ex- 
pended in  fiscal  year  ending  June  30,  1887.  Act  of  June  13,  1902, 
revived  this  work  and  included  it  with  St.  Francis  Kiver. 

There  has  been  expended  on  these  rivers  to  June  30,  1908,  $108,- 
459.22.  This  amount,  however,  does  not  incUide  the  exi)enditures  on 
St.  Francis  River  while  it  was  combined  with  White  Kiver,  as  said 
expenditures  can  not  be  determined. 

By  the  early  operations  the  St.  Francis  River  between  Wittsburg 
and  Tjesters  Landing  was  improved  to  such  an  extent  that  boats  could 
reach  the  latter-named  place  on  the  same  stage  as  they  could  the 
former.    By  subsequent  operations  the  period  of  navigation  below 
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Wittsburg  was  lengthened  about  two  months,  and  above  Lesters 
Landing  a  fair  high-water  channel  was  made.  The  improvements 
thus  made  below  Wittsburg  have  been  maintained.  No  effort  is  being 
made  to  maintain  those  above  Marked  Tree,  the  commerce  in  that 
portion  of  the  river  not  warranting  any  expenditures  at  this  time. 
During  periods  of  low  water  neither  stream  is  navigable,  there  not 
being  sufficient  depth  of  water  over  the  shoals.  Marianna  is  the  head 
of  navigation  on  L'Anguille  Eiver.  The  head  of  navigation  on  St. 
Francis  River  is  near  Wappapello,  Mo.,  about  100  miles  above  Ken- 
nett.  Mo.,  the  upper  limit  of  the  portion  of  the  river  covered  by  this 
project.  Lying  between  Kennett,  Mo.,  and  Foot  of  Lake,  80  miles 
below,  are  the  Sunken  Lands  of  the  St.  Francis,  one  vast  swamp, 
through  which  the  river  flows  in  several  channels,  none  of  which  is 
well  defined  and  all  of  which  are  more  or  less  obstructed  and  fre- 
quently blocked.  Lesters  Landing  is  34  miles  above  Foot  of  Lake 
and  is  the  practicable  head  of  navigation  on  the  St.  Francis  River 
in  Arkansas.  Boats  can  pass  between  it  and  Kennett,  Mo.,  only  dur- 
ing high  stages,  and  then  only  with  great  difficulty. 

The  ran^  oetween  high  and  low  water  of  St.  Francis  River  at  Les- 
ters Landing  is  about  3  feet.  This  increases  to  16  feet  at  Marked 
Tree,  and  this  range  is  probably  the  maximum  that  would  exist  at 
any  point  below  there  were  it  not  for  the  backwater  from  the  Missis- 
sippi River.  At  Madison  the  extreme  range  is  about  33  feet,  and  at 
the  mouth  of  the  river  it  is  about  55  feet. 

Reference  to  examination  and  survey  of  these  rivers  with  a  view  to 
improvement  by  means  of  locks  and  dams  is  given  on  page  410  of 
Annual  Report  for  1904,  Reference  to  report  of  examination  of  St 
Francis  River  from  its  mouth  to  St.  Francis,  Ark.,  will  be  found  on 
pa.iie  4G0  of  Annual  Report  for  1906. 

During  the  year  the  snag  boat  A.  B.  Johnson  worked  from  the 
mouth  of  St.  Francis  River  to  the  mouth  of  Tyronza  River,  removing 
776  snags,  cutting  4,103  trees,  and  breaking  up  31  drifts. 


Commercial  statistics,  year  ending  May  SI, 


Year. 

Tons. 

Value. 

i                    Year. 

1 

Tons. 

Value. 
( 

isai             

19.7fi3 
3-.  107 
67. 740 
97. 348 
23.819 
27.  S92 
45,  (m 
57. 102 

$98,375 
321.439 
401,  457 
1,117.891 
237. 4K1 
315.459 
194.237 
272, 609 

1902 

85,831 
88.035 
119.172 
142.098 
137.319 
151,015 
2{^6,S20 

1269.190 
294,495 
4123.469 
690,660 
472.257 
883.397 
1,376,757 

18'Vi 

1903 

19<M  ... 

]S'>fi              

ISMT 

1905 ! 

I'^'is 

ly>. 

me 

]W1 

l."0 

1908 

Vj-j\ 

Saw  logs  and  rough  lumber  made  up  97  per  cent  of  the  tonnage  re- 
ported this  year,  and  33  per  cent  of  the  tonnage  was  saw  logs  floated 
witli  the  current. 

The  bahince  available  July  1,  1908,  will  be  expended  in  mainte- 
nance of  the  channel  by  snagging  operations.  The  amount  estimated 
as  needed  during  the  fiscal  year  ending  June  30, 1910,  is  for  snagging 
operations. 
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July  1,  1907,  balance  unexpended $12, 152.  26 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 5, 374.  29 


July  1,  1908,  balance  unexpended 6,  777.  97 

July  1,  1908,  outstanding  liabilities 133.85 


July  1,  1908,  balance  available 6,  G44. 12 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  tlie  balance 
unexi)ended  July  1,  190S 9,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  X  8.) 

EXAMINATIONS  REQUIRED  BY  RIVER  AND    HARBOR  ACT   APPROVED   MARCH 

2,  1907. 

Pursuant  to  a  requirement  in  section  one  of  the  river  and  harbor 
act  of  March  2,  1907,  a  Board  of  Engineers  has  been  appointed  to 
make  an  examination  of  Arkansas  River  to  Muscogee^  Iiidian  Tern- 
tory^  with  a  view  to  ascertaining  whether  any  feasible  or  desirable 
plan  can  be  devised  for  the  improvement  of  the  whole  of  said  Hver 
to  Muscoaee  or  any  portion  thereof.  The  Board's  report  will  be  duly 
submitted. 

The  Board  was  also  charged  with  the  duty  of  investigating  con- 
ditions on  the  Arkansas  River  at  Pine  Bluff  and  White  River  at 
Augusta  Narrows^  required  by  the  river  and  harbor  act  of  March  2, 
1907,  and  has  reported  that  the  protection  of  the  banks  and  reciifica- 
tion  of  the  river  at  the  points  named  is  directly  and  necessarily  re- 
quired in  the  interest  of  navigation.  This  re])ort  will  be  duly  sub- 
mitted with  the  Board's  report  on  examination  of  the  Arkansas. 

The  local  officer  was  also  charged  with  the  duty  of  making  ])relim- 
inary  examination  and  survey  of  Scdlne  Rircr^  Arkanms.  provided 
for  m  the  river  and  harbor  act  of  March  2,  11)07,  and  reports  thereon 
will  be  duly  submitted  when  received. 

IMPROVEMENT  CfF  lUVEKS  AND  IIAUIiORS  IN  THE  ST.  LOUIS,  MIS- 
SOURI, DISTRICT. 

This  district  was  in  the  charge  of  Col.  Clinton  B.  Sears,  Corps  of 
Engineers,  to  Januaiy  28, 1908,  and  in  the  tenii)orary  charge  of  Capt. 
G.  B.  Lukesh,  Corps  of  PIngineers,  since  that  date.  Divisio^  engineer, 
Col.  W.  H.  Bixby,  Corps  of  Engineers,  since  February  15.  190S. 

1.  Removing  s-n^jgs  and  wrecks  from,  the  Mississippi  River  helnm 
the  month  of  the  Mijisonri  River, — Before  this  work  was  originally 
begim  the  navigation  of  the  river  was  seriously  ol)sti  iieted  by  nnin- 
erous  snags,  logs,  etc.,  which  had  lodged  in  the  channel,  and  to  wliieli 
additions  were  made  with  each  rise  of  the  river.  A  large  number  of 
wrecked  flatboats,  barges,  steamboats,  and  other  river  craft  also  ob- 
structed the- navigable  channels,  menacing  life  and  property. 

For  the  removal  of  these  obstructions  apj^ropriations  were  made  as 
early  as  1824.  The  project  adopted  consisted  of  building  boats  suit- 
able for  removing  snags,  logs,  drift  heaps,  wrecks,  etc.,  arid  operating 
them  whenever  the  stage  of  rivt^r  was  favorable  and  funds  were  avail- 
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able,  and  in  cutting  trees  from  caving  banks  to  prevent  their  falling 
into  the  river  and  becoming  obstructions  to  navigation. 

The  existing  project  is  a  continuation  of  the  plan  adopted  in  1879, 
when  the  first  specific  ai)propriation  for  removing  snags,  wrecks,  etc, 
from  the  Mississippi  River  was  made  by  the  river  and  harbor  act 
approved  March  3,  1870.  Specific  appropriations  or  allotments  were 
made  for  this  work  each  year  thereafter,  except  1883,  1885,  and  1887, 
but  in  1888,  by  section  7  of  the  river  and  harbor  act  of  August  11. 
1888,  a  continuous  annual  expenditure  of  $100,000,  or  as  much  thereoi 
as  might  be  necessary,  was  authorized  for  the  maintenance  of  this 
service,  and  this  amount  has  been  available  each  year  since  to  the 
present  time. 

No  modification  of  the  project  has  been  made  since  its  adoption,  the 
plan  being  continuous,  new  obstructions  being  brought  down  by  each 
flood  in  the  river,  and  so  much  of  the  continuous  appropriation  as  may 
be  required  each  year  will  be  applied  to  their  removal. 

The  amount  expended  upon  this  work  prior  to  June  30,  1872,  can 
not  now  be  ascertained,  for  the  reason  that  during  that  time  and  to 
March  3,  1879,  appropriations  were  made  in  lump  sums,  principally 
under  the  titles  of  "  Improvement  of  Mississippi,  Missouri,  and 
Arkansas  rivers,"  to  be  applied  to  several  streams  as  their  needs  or 
the  terms  of  the  laws  required,  and  the  available  records  do  not  show 
the  amount  applied  to  each  stream. 

The  approximate  amount  expended  from  July  1,  1872,  to  June  30, 
1880,  was  $493,437.23,  and  the  definitely  known  amount  expended 
from  July  1,  1880,  to  June  30,  1908,  was  $2,103,956.82,  making  the 
total  of  approximate  and  known  expenditures  to  date  $2,597,394.05. 

From  March  28,  1868,  the  earliest  date  of  available  record  of  work 
done,  to  June  30,  1908,  91,838  snags  were  pulled,  58  wrecks  and  609 
drift  piles  were  removed,  and  441,664  trees  were  cut,  greatly  improv- 
ing the  river  and  lessening  the  dangers  of  navigation. 

Two  steel-hull  snag  boats  were  engaged  in  removing  the  obstruc- 
tions to  navigation  between  the  mouth  of  the  Missouri  River  and 
New  Orleans,  La.,  a  distance  of  about  1,270  miles.  During  the  year 
3,744  snags  were  destroyed,  19  drift  piles  and  6  wrecks  were  removed, 
5,175  trees  were  cut,  and  20,811  miles  patrolled. 

A  part  of  the  funds  appropriated  for  the  removal  of  obstructions 
was  expended  in  the  partial  removal  of  Beaver  Dam  rock,  an  ob- 
structive and  dangerous  rock  lying  in  mid-channel  about  1  mile  below 
Commerce,  Mo.  A  beginning  was  made  upon  this  work,  which  can 
only  be  done  economically  at  low  and  favorable  river  stages,  and  it 
will  be  continued  until  completed  as  opportunity  offers  and  funds 
are  available. 

For  information  as  to  the  commerce  benefited  by  this  work,  refer- 
ence should  be  made  to  the  commercial  statistics  m  the  report  upon 
improving  the  Mississippi  River  between  the  Ohio  and  Missouri 
rivers  and  in  the  reports  of  the  Mississippi  River  Commission  and 
the  district  officers  thereunder.  The  amount  expended  during  the 
year  was  $97,889.35. 

(See  Appendix  Y  1.) 

S.  Mississippi  River  between  Ohio  and  Missouri  rivers, — In  its 
original  conaition  the  navigable  channel  of  this  section  of  the  Mis- 
sissippi River  had  a  natural  depth  in  many  places  of  only  3|  to  4 
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feet  at  low  water.  The  main  channels  were  divided  by  islands  and 
bars,  which  formed  chutes  and  sloughs  and  secondary  channels, 
through  which  a  considerable  part  of  the  volume  of  the  flow  was 
diverted,  to  the  detriment  of  navigation. 

The  first  effort  to  improve  this  condition  was  bej^n  in  1872  and 
was  continued  for  a  number  of  years  as  appropriations  were  made, 
the  works  of  improvement  consisting  of  dikes  and  dams  of  brush  and 
stone  to  confine  the  low-water  volume  in  the  vicinity  to  a  single 
channel  and  of  revetments  to  hold  and  preserve  the  banks  where  it 
was  deemed  necessary  or  advisable  to  do  so. 

The  project  followed  in  latter  years  and  up  to  the  present  time  has 
been  that  adopted  in  1881,  approved  bv  letter  of  the  Chief  of  Engi- 
neers dated  March  31,  1881,  contemplating  the  confinement  of  the 
flow  of  the  river  to  a  single  channel  having  an  approximate  width 
below  St.  Louis  of  2,500  feet  at  bank-full  stage,  the  natural  width  in 
many  cases  being  a  mile  or  more  at  mean  high  water;  this  result  to 
be  secured  by  closing  sloughs  and  secondary  channels  and  by  building 
out  new  banks  where  the  natural  width  is  excessive,  using  for  the 
purpose  permeable  dikes  or  hurdles  of  piling  to  collect  and  hold  the 
solid  matter  carried  in  suspension  or  rolled  on  the  bottom  by  tlie 
river:  the  banks,  both  new  and  old,  to  be  revetted  or  otherwise  pro- 
tected where  necessary  to  secure  permanency.  Modifications  of  the 
project  in  the  river  and  harbor  acts  of  1890  and  1902  provided  that, 
pending  the  completion  of  the  permanent  improvement,  the  low-water 
channel  be  improved  each  season  by  the  use  of  dredges  and  other 
temporary  expedients.  By  report  of  a  Board  of  Engineers  in  1903 
the  cost  of  the  work  remaining  to  be  done  was  estimated  at 
^0,000,000,  with  annual  expenses  of  $400,000  for  maintenance,  but 
it  was  hoped  that  the  cost  migl  t  be  materially  reduced  by  a  more 
extensive  use  of  dredging,  which  was  made  one  of  the  recommenda- 
tions. (See  Annual  Keport  of  the  Chief  of  Engineers  for  1904,  p. 
2144  et  seq.) 

The  river  and  harbor  act  of  March  3,  1905,  made  a  radical  depar- 
ture from  the  project  of  1881,  above  outlined,  confining  the  work  of 
improvement  to  dredcing  and  authorizing  the  construction  of  two 
additional  hydraulic  dredges  of  the  most  approved  type,  which  will 
be  available  during  the  coming  low-water  season. 

This  change  of  plan  threatened  to  put  an  end  to  the  work  of  per- 
manent improvement,  but  by  joint  resolution  of  Congress  approved 
June  29, 1906,  the  Secretary  of  War  was  authorized,  in  his  discretion, 
to  expend  any  portion  of  the  balance  then  remaining  to  the  credit  of 
this  improvement  for  the  repair  or  com[)l(»li()n  of  improveinents 
already  under  wav  or  for  the  construction  of  other  works  in  accord- 
ance with  general  plans  already  made  or  approved,  provided  that 
such  expenditures  should  be  made  only  for  improvements  useful  for 
purposes  of  navigation. 

The  river  and  harbor  act  of  March  2,  1007,  reaffirmed  d<»pen(lence 
upon  dredging  as  the  principal  means  of  improvement,  and,  as  sub- 
sidiary thereto,  provided  also  ft)r  the  maintenance  and  repair  of 
existing  works  of  permanent  improvement,  and  finally  for  the  con- 
struction of  similar  work-;  with  any  jKU'tion  of  the  api)n)priation  not 
necessary  for  the  accomplishment  of  tlie  j)nrp()ses  first  named.  The 
allotment,  however,  was  reduced  to  al)Out  10  per  c<»nt  of  that  hith- 
erto usual.    Continuing  contracts  to  the  amount  of  §750.000^  of  \vl\U*\\ 
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$500,000,  is  yet  to  be  appropriated,  were  authorized  and  the  expendi- 
ture in  each  year  limited  to  $250,000  approximately. 

Increase  is  not  now  recommended,  as  the  amount  fixed  upon  prac- 
tically indicates  the  will  of  Congress  until  after  report  of  the  special 
survey,  for  which  separate  provision  was  made,  having  in  view  an 
examination  and  discussion  of  a  plan  to  be  recommended  for  the 
future  improvement  of  a  part  of  the  river,  including  this  section. 

The  object  of  the  previous  and  present  plans  of  improvement  is  to 
obtain  and  maintain  a  minimum  depth  at  standard  low  water  of  6 
feet  from  the  mouth  of  the  Missouri  to  St  Louis  and  of  8  feet  from 
St.  Louis  to  the  mouth  of  the  Ohio. 

The  amount  expended  to  June  30,  1908,  was  $12,376,301.69,  exclu- 
sive of  $180,000  allotted  by  acts  to  projects  for  improvement  between 
the  Illinois  and  Missouri  rivers,  including  Alton  Harbor. 

The  result  of  the  expenditure  of  this  amount  has  been  the  partial 
improvement  of  the  entire  extent  of  the  river  from  St.  Louis  to  Cairo. 

The  new  appropriation  asked  for  is  the  estimated  expenditure  for 
one  year  only,  and  should  be  increased  by  authorization  under  con- 
tinuing contracts  for  other  years  by  at  least  the  same  sum  annually 
until  the  new  plan  is  authorized  by  Congress. 

It  is  proposed  to  expend  the  new  appropriation  asked  for  in  dredg- 
ing and  in  such  temporary  and  permanent  channel  improvements  as 
may  be  necessary  and  authorized  by  law. 

The  amount  expended  during  the  fiscal  year  ending  June  30,  1908, 
was  $464,470.78,  and  includes  $102,710.89  expended  for  dredging. 
The  total  amount  thus  far  expended  for  temporary  channel  improve- 
ments is  $1,032,778.47;  much  of  which  has  b^'en  for  plant  that  is  now 
on  hand  and  available  for  future  work.  The  approximate  value  of 
this  ])lant  is  $414,031.99. 

This  improvement  has  probably  had  a  beneficial  influence  on  freight 
rates,  as  the  rates  to  localities  reached  by  water  are  well  known  to  be 
lower  than  those  remote  from  this  advantage,  but  an  accurate  estima- 
tion of  such  effect  is  impracticable. 

During  the  past  year  there  was  maintained  a  channel  depth  of  8 
feet  during  the  entire  season  when  unobstructed  by  ice,  except  in 
November  when,  for  short  periods  at  several  places,  the  depths  were 
7  feet  until  dredges  could  be  brought  into  action  upon  these  shoals, 
when  the  required  depth  was  quickly  obtained. 

The  river  at  St.  Louis  reached  a  high- water  stage  of  30.9  feet  above 
standard  low  water  (4  feet  St.  Louis  gauge)  on  June  20,  1908.  and  a 
low-water  stage  of  2.3  feet  below  standard  low  water  on  February 
4, 1908. 

With  the  present  appliances  and  such  others  as  are  authorized  for 
the  temporary  improvement  of  low-water  channels  it  is  expected 
that  a  navigal)le  depth  of  about  8  feet  can  be  maintained  between  St. 
Louis  and  Cairo  during  all  stages  of  river  open  to  navigation. 

Recapitulation  of  commercial  statistics. 


1904. 

1906. 

1906. 

1907. 

Receipts  and  shipiiK-nts  at  St.  Lonia :  . 

Tim*. 
877.936 
6,080.109 
43,672 

Terns. 
370,425 
6,684,W9 
69, 729 

Tbns. 
416,865 
%  374,978 
62,238 

7b9U. 

3G8  075 

Transferred  bv  ferries  at  St.  Louis 

8,906.642 
65.467 

Shipped  from  landings  between  St.  Louis  and  Cairo. 

Total 

6.501,716 

7,125,103 

7,864,071 

9,339,084 
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July  1,  1907,  balance  uncxi)en(lO(l $577.  5-1.  oo 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908.  I'^n,  (m»».  no 

June  30,  1908,  miscellaneous  receipts 13,  5'.»:».  04 


841, 174.  64 


June  30,  1908,  amount  expended  during  fiscal  year : 

For  works  of  improvement $68,001.21 

For  maintenance  of  improvement 390,  400. 57 

«  464,  470.  78 


July  1,  1908,  balance  unexpoudod 376,  703.  86 

July  1,  1908,  outstanding  liabilities ^ 21,  709.  98 


July  1,  1908,  balance  available 354,  003. 88 


July  1,  1908,  amount  covered  by  uncompleted  contracts 68,  73S.  17 

Amount  (estimated)  required  for  completion  of  existing  project—  17,  751,  654.  55 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  80, 1910,  for  works  of  improvement  and  for  maintenance, 
in  addition  to  the  balance  unexi)ended  July  1,  1908 250,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act 
of  June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act 

.    of  1899. 

(See  Appendix  Y  2.) 

niPBOVEMENT  OF  RIVERS   AND  HARRORS   IN  THE   ROCK   ISLAND, 

ILLINOIS,  DISTRICT. 

This  district  was  in  the  charge  of  Maj.  C.  S.  Riche,  Corps  of  Engi- 
neers.    Division  engineer,  Col.  W.  H.  Bixby,  Corps  of  Engineers. 

1.  Operating  snag  boats  and  dredge  boats  on  Illinois  and  upper 
Mississippi  rivers. — By  the  river  and  harbor  act  of  August  11,  1888, 
provision  was  made  for  securing  the  uninterrupted  woi'k  of  snag 
Scats  and  dredge  boats  on  the  upper  Mississippi  Kiver  under  a  per- 
manent appropriation,  the  sum  so  expended  not  to  exceed  $25,000 
annually. 

By  nvep  and  harbor  act  of  March  2,  1907,  the  annual  appropri- 
ation for  operating  sna^  boats  on  the  upper  Mississii)pi  River  was 
made  available  for  similar  purposes  on  the  Illinois  River  from  its 
mouth  to  Copperas  Creek. 

During  the  past  fiscal  year  the  snag  boat  Da  rid  Tipton  (formerly 
Colonel  A.  Mackenzie)  was  employed  from  July  1  to  Xovembor  2, 
1907,  and  from  May  7  to  June  30,  iOOS,  in  removing  snags  and  other 
obstructions,  and  otherwise  assisting  the  interests  of  navigation  in 
the  upper  Mississippi  River  between  Minneapolis  and  the  mouth  of 
Missouri  River.  Ihe  Illinois  River  was  not  visited  by  the  snag  boat 
during  the  fiscal  year  on  account  of  continuous  high  water  in  that 
stream. 

The  U.  S.  hydraulic  dredge  Ilecla  was  employed  September  25  to 
October  81,  1907,  in  removing  obstructions  at  the  steamboat  landing 
at  Keokuk,  and  from  May  1  to  8,  1908,  in  similar  work  at  Fort 
Madison. 

The  Davis^  hydraulic  dredge,  hired  by  the  Government,  was  en- 
gaffed  during  a  portion  of  June,  1908,  in  removing  deposits  above 
Moline  Lock. 

*  Deduct  $13.25  expended  diirlnp  tlio  yoar  on  noonnnt  of  Insi^oetions  for  the 
Istbnilnn  Canal  Commission,  leaving  net  amount  of  $404,45TIk^  ^^v^^^^^  w\>q»T!l 
tiie  IniproTement. 
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The  total  amount  expended  for  snag-boat  service  to  June  80,  1908, 
was  $1,024,584. 

The  total  quantity  of  freight  transported  on  the  upper  Mississippi 
River  during  the  calendar  year  1907  was  about  3,919,440  tons,  and  the 
ton-miles  532,899,223;  in  1906,  3,847,319  tons,  and  698,031,841  ton- 
miles. 

The  amount  expended  during  the  fiscal  year  ending  June  80,  1908, 
was  $25,000. 

(See  Appendix  Z  1.) 

2,  Mississippi  River  between  Missouri  River  and  Minneapolis^ 
Minn, — Between  Missouri  River  and  St.  Paul^  Minn. — ^Under  this 
head  is  carried  on  the  improvement  of  through  navigation  and  also 
such  special  harbor  or  levee  work  as  is  provided  for  by  Congress. 
Systematic  work  was  begun  in  1878,  and  such  good  results  have  been 
secured  as  to  demonstrate  that  with  a  continuance  of  operations  under 
liberal  appropriations  the  low-water  channel  of  the  Mississippi  River 
between  St.  Paul  and  the  Missouri  River  can  be  made  sufficiently 
deep,  available,  and  permanent  to  satisfy  the  demands  of  commerce. 

The  original  condition  of  the  channel  between  the  Missouri  River 
and  St.  Paul  was  such  that  in  low  stages  the  larger  boats  were  unable 
to  proceed  farther  upstream  than  La  Crosse  or  Winona,  and  in  many 
seasons  at  points  much  lower  down  their  progress  was  checked  or 
seriously  hindered. 

The  original  project  for  the  improvement,  adopted  in  1879,  pro- 
posed the  contraction  of  the  channel  or  waterway  oy  means  of  wing 
and  closing  dams,  to  such  an  extent  as,  by  means  of  the  scour  caused, 
to  afford  a  channel  of  sufficient  width  and  of  a  depth  of  4^  feet  at 
low  water.  For  tliis  project  no  estimate  was  ever  made.  There  was 
expended  under  the  original  project  and  the  provisional  modified 
project  of  1897  to  June  30,  1908,  $12,099,152.38,  of  which  about 
$725,000  was  applied  to  maintenance.  At  that  date  and  for  manj 
years  previous  the  condition  of  the  channel  was  such  as  to  permit 
the  passage  of  the  largest  river  boats  at  very  low  stages  to  St.  Paul. 
It  should  be  noted  that  of  the  amount  above  stated,  $1^058,000,  has 
been  expended  for  harbors  and  levees  not  connected  with  through- 
channel  improvement,  and  that  there  is  still  available  for  these  pur- 
poses $10,050.35. 

The  existing  project,  for  the  purpose  of  ultimately  securing  and 
maintaining  a  depth  of  6  feet,  was  adopted  by  Congress  March  2, 
1907,  and  is  given  in  full  with  detailed  estimate  in  House  Document 
No.  341,  Fifty-ninth  Congress,  second  session.  It  provides  for  fur- 
ther contraction  of  the  channel,  for  auxiliary  dredging,  for  a  lateral 
canal  at  Rock  Island  Rapids  and  deepening  Des  Moines  Rapids 
Canal,  for  repairs  to  existing  work  and  tor  maintenance  during  con- 
struction. The  estimate  of  cost,  which  does  not  include  work  be- 
tween St.  Paul  and  Minneapolis,  is  $20,000,000,  provided  it  be  com- 
pleted within  twenty  years,  and  for  care  and  maintenance  after  com- 
pletion, $300,000  per  annum.  The  said  act  appropriated  $500,000, 
and  authorized  contracts  for  prosecuting  this  work  to  the  amount  of 
$1,500,000  additional,  of  which  $1,000,000  is  yet  to  be  appropriated, 
and  limited  the  cost  of  work  for  each  year  to  $500,000  for  three 
years.  To  June  30,  1908,  the  amount  expended  on  this  project  was 
$369,483.69. 
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Durinff  the  past  year  work  has  been  carried  on  by  hired  labor  and 
use  of  Government  plant  at  Beef  Slough  bar,  at  ?ine  Island  Bend, 
in  vicinity  of  mouth  of  Zumbro  River,  in  vicinity  of  Winona,  at 
Dresbach  Island,  at  River  Junction,  in  Guttenberg  channel,  at  Rock 
Island  Rapids,  at  Clarksville  and  Elsah,  and  under  formal  contract 
at  Horse  Island^  at  Buffalo,  at  Andalusia,  above  New  Boston^  at  TuUy 
Island,  at  Curtis  Point,  and  Fabius  Island.  At  all  localities  where 
work  was  performed  good  results  were  obtained. 

With  the  expenditure  during  the  past  year  an  increased  depth  was 
obtained  at  several  localities.  Needed  repairs  were  made  to  dams 
and  shore  protections  that  were  broken,  settled,  or  otherwise  damaged. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  from  the 
Missouri  River  to  St  Paul,  658  miles,  at  mean  low  water  (stage  1.5 
above  extreme  low  water) ,  was,  as  nearly  as  could  be  ascertained,  4.5 
feet.  During  the  past  year,  on  account  of  prevailing  high  stages 
of  the  river,  mere  has  at  no  point  been  less  than  7  feet  in  the  channel, 
except  at  the  Des  Moines  Rapids  Canal. 

The  navigation  interests  are  important,  especially  those  pertaining 
to  logs  and  lumber.  The  amount  of  freight  carried  during  the  season 
of  1907,  was  about  8,919,440  tons,  having  an  approximate  valuation  of 
$39^63,669,  the  tonnage  beinjg  about  3  per  cent,  and  the  valuation  15 
per  centmore  than  in  1906.    llie  number  of  ton-miles  was  532,899,222. 

The  amount  estimated  as  a  profitable  expenditure  is  to  be  used  in 
the  continuation  of  improvement  work  in  accordance  with  the  6- foot 
project  adopted  by  Congress,  March  2,  1907,  for  the  purpose  of  ex- 
tension of  Denefits  of  navigation.  It  is  the  estimated  expenditure 
for  one  year  only. 

An  instance  of  the  effect  of  river  improvement  and  water  compe- 
tition on  freight  rates  applying  to  that  portion  of  the  Mississippi 
Biver  in  question,  taken  from  report  of  Upper  Mississippi  River 
Improvement  Association  of  1905,  is  here  given : 

A  compariion  of  freight  rates  1}etween  points  having  water  competition  and  an 

inland  point. 


T»w» 

To- 

Miles. 

Route. 

Classes. 

1. 

2. 

8. 

4. 

6. 

st.  Paul 

678 
729 
648 

Rail  .... 
Boat.... 
Rail.... 

10.63 

.40 

1.30 

1.09 

10.42 
.27 
.97 

10.28 
.17 
.84 

10.21 
14 

Do .,.,, 

do 

Do... 

Oklahoma 

67 

Other  instances  collected  by  the  office  in  1908  regarding  canned 
goods  in  boxes,  a  medium  class  of  freight,  are : 


From-. 

To- 

Miles. 

Route. 

Rate  per 
hundred- 
weight. 

Sookldanil 

la  Crosse 

/     218 
\     219 
J       83 
\      81 

Rail 

Centt. 
23.0 

Do 

Burlingtou 

Boat 

Rail 

15. 0 
11.6 

Boat 

8.0 

^  While  it  is  not  claimed  that  river  improvements  are  solely  respon- 
sible for  the  great  differences  in  freight  rates  above  shown,  it  is  well 
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known  that  wherever  water  competition  exists,  whether  by  river, 
canal,  or  lake,  its  effect  on  freight  rates  is  always  beneficial  to  the 
public,  and  that  so  long  as  the  navigation  of  the  Mississippi  River  is 
practicable  and  somewhat  in  proportion  to  the  feasibility  of  that 
navigation,  such  benefits  will  accrue,  even  if  but  little  river  commerce 
is  actually  carried  on. 

It  is  noted  that  the  rate  charged  by  the  railroads  on  both  banks 
of  the  river  on  freight  from  St.  Couis  to  St.  Paul  is  about  50  per  cent 
greater  than  that  charged  by  steamboats,  and  that  the  railroad  rate 
to  an  inland  point  having  no  water  competition,  but  at  about  the 
same  distance,  is  more  than  200  per  cent  greater. 

The  same  ratio  prevails  for  lesser  distances. 

A  classification  of  the  freight  carried  by  steamboats  in  1905  was 
found  impracticable,  but  on  t^e  least  favorable  showing  above  given 
(fifth  class)  the  saving  was  $0.07  per  100  pounds  for  600  miles,  or 
$0.00233  per  ton-mile,  which  amounts  in  round  numbers  to  $1,600,000 
for  that  year.  It  is  to  be  remembered  that  benefit  also  accrues  to 
the  public  in  the  reduction  of  rates  on  freight  carried  by  rail,  the 
amount  of  which  freight,  although  not  definitely  known,  is  thought 
to  be  much  greater  than  that  carried  by  boats.  Were  the  improve- 
ment of  the  river  to  be  abandoned  and  no  further  navigation  prac- 
ticable, the  loss  to  the  public  during  each  year,  on  the  basis  ot  the 
rates  to  inland  points,  would  be  several  millions. 

The  continued  prosecution  of  the  improvement  to  a  greater  extent 
than  in  recent  years  seems  advisable,  in  order  that  the  condition  of  the 
river  for  through  navigation  be  maintained  and  gradually  improved. 
It  is  not  anticipated  that  any  further  material  reduction  in  freight 
rates  on  the  adjacent  railwajrs  will  thus  be  had,  but  there  would  be 
danger  that  any  lessened  efficiency  of  the  river  for  navigation  would 
soon  result  in  an  increase  in  freight  rates  on  adjacent  railways,  and 
the  volume  of  freight  that  might  thus  be  affected  is  so  great  that  a 
very  small  increase  on  these  rail  rates  would  annually  exceed  in 
total  amount  the  recent  annual  appropriations  for  tiie  improvement 
of  the  portion  of  river  in  question. 

For  rei)airing,  enlarging,  and  strengthening  the  Warsaw  to  Quincy 
levee,  and  for  protecting  the  bank  of  the  river  adjacent,  there  has 
been  expended  to  June  30,  1908,  $105,500.  This  levee  is  39  miles  in 
length,  running  along  the  east  bank  of  the  Mississippi  River,  and  was 
built  by  property  owners.  In  May,  1908,  a  dam  was  constructed  and 
1,450  linear  feet  of  shore  protection  raised  to  top  of  bank,  and  the 
balance  of  the  appropriation  was  expended. 

For  constructing,  repairing,  and  revetting  the  Flint  Creek  to  Iowa 
River  levee  and  for  protecting  adjacent  river  bank  there  has  been 
expended  to  June  30,  1908,  $299,556.48.  This  levee  runs  from  a 
point  about  7  miles  up  the  Iowa  River  down  the  west  bank  of  that 
river  and  of  the  Mississippi  River  to  Flint  Creek,  near  Burlington, 
Iowa.    No  work  was  done  during  the  year. 

For  dredging  Quincy  Bay  there  has  been  expended  to  June  30, 
1908,  $129,481.36,  and  for  Quincy  Bay  and  bar  at  Quincy,  $26,178.21 
additional.    No  work  was  done  during  the  year. 

For  the  construction  of  a  harbor  of  refuge  below  Davenport,  Iowa, 
there  has  been  expended  to  June  30,  1908,  $13,068.05,  for  raising 
and  repairing  the  dam  at  the  head  of  Rockingham  Slough,  dredg- 
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ing,  sinking  cribs,  and  driving  piles.  No  work  was  done  during  the 
year. 

For  channel  at  Clinton,  Iowa,  there  has  been  expended  tp  June  30, 
1908,  $25,000,  the  entire  amount  of  appropriation.  No  work  was  per- 
formed during  the  past  year,  but  that  done  in  the  previous  year  and 
previously  reported  was  paid  for  in  July,  1907. 

For  the  channel  and  harbor  at  Hannibal,  Mo.,  there  has  been  ex- 
ix^nded  to  June  30,  1908,  $14,762.67.  No  work  was  done  during  the 
past  year. 

For  the  harbor  at  Muscatine,  Iowa,  there  has  been  expended  to 
June  80,  1908,  $43,148.60.  Considerable  dredging  was  done  during 
the  year  both  above  and  below  the  high  bridge. 

For  the  harbor  of  refuge  at  Pepin,  Wis.,  on  Lake  Pepin,  there  has 
been  expended  to  June  30, 1908.  $20,554.66.  No  work  was  done  dur- 
ing the  past  year  on  account  of  high  water. 

For  dredging  at  harbors  and  landing  places  there  has  been  ex- 

S^nded  to  June  30,  1908,  $37,842.51.     Satisfactory  woi'k  was  done 
uring  the  past  year  at  La  Crosse,  Dubuque,  Fulton,  Moline,  Anda- 
lusia, and  Hamburg. 

July  1, 1907,  balance  unexpended $713, 430. 18 

Amount  appropriated  by  sundry  civil  act  of  May  27, 1908 r>0<\  (XX).  00 

Receipts  from  sales 126. 71 


1,  213,  556.  89 


June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 
improvement 572,  863. 52 


July  1, 1908,  balance  unexpended 640, 693. 37 

July  1, 1908,  outstanding  liabilities 53, 974. 23 


July  1,  1908,  balance  available 586, 719. 14 

July  1, 1908,  amount  covered  by  uncompleted  contracts 102, 669. 20 


Amount  (estimated)  required  for  completion  of  existing  project.  19, 000, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  80,  1910,  for  works  of  improvement,  in  addition  to  the 
balance  unexpended  July  1,  1908 500,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civU  act 
of  June  4,  1897. 
(See  Appendix  Z  2.) 

S.  Operating  and  care  of  Dea  Moines  Rapids  Canal  and  dry  dock. — 
During  the  past  fiscal  year  the  Des  Moines  Kapids  Canal  was  open 
for  navigation  two  hundred  and  forty-three  days,  during  which  time 
there  passed  through  it  1,290  steamboats  and  223  barges,  carrying 
28,247  pa&sengers,  11,448  tons  of  merchandise,  and  2(X)  bushels  of 
grain.  There  also  passtMl  through  the  canal  3,640.040  feet  B.  M.  of 
lumber,  3,200,000  feet  of  logs,  1,000,000  shingles,  and  1,000,000  laths. 
This  statement  is  much  less  than  that  of  the  previous  year,  but  is  of 
little  value,  as  on  account  of  prevailing  high  stages  of  water  during 
this  and  the  four  previous  years  most  of  the  rafts  and  many  boats 
have  passed  over  the  rapids  instead  of  through  the  canal. 

The  draft  afforded  by  the  canal  is  5  feet  at  extreme  low  w^ater, 
which  may  be  increased  to  6  at  high  stages.  There  are  three  locks^ 
having  an  available  length  of  325  feet  and  width  of  78.5  feet. 

The  dry  dock  was  in  constant  use  during  the  entire  year* 
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The  cost  of  operating  and  care  of  the  canal  is  provided  for  by  an 
indefinite  appropriation  made  by  act  of  July  5,  1884. 

The  total  expenditures  to  June  30, 1908,  amounted  to  $1,304,018.18, 
of  which  $42,007.00  was  expended  during  the  past  year. 

(See  Appendix  Z  3.) 

4.  Mississippi  River  at  MoUne^  III, — The  river  and  harbor  act  of 
March  3,  190o,  adopted  a  definite  project  for  improving  Mississippi 
Eiver  at  Moline,  111.,  by  excavating  a  channel  250  feet  wide  and  4 
feet  deep  at  low  water  from  the  city  of  Moline,  111.,  to  the  head  of 
the  so-called  arsenal  dike  above  the  city,  and  a  similar  channel  con- 
necting with  the  main  river  by  means  of  a  lock  and  dam  at  the  foot 
of  Benhams  Island  opposite  the  city,  at  an  estimated  cost  of  $386,000, 
and  $10,000  annually  tor  operation,  care,  and  maintenance. 

The  entire  amount  of  the  estimate  has  been  appropriated. 

The  amount  expended  to  June  30,  1908,  is  $369,969.70. 

The  lock  was  practically  completed  and  opened  to  navigation 
December  23,  1907. 

The  completion  of  rock  excavation  in  upper  approach  remains 
to  be  done.  It  is  thought  that  no  further  appropriations  will  be 
necessary. 

For  reference  to  the  approved  project,  see  annual  report  of  the 
Chief  of  Engineers  for  1905,  page  429. 

July  1,  1907,  balance  unexpended fl50, 647. 71 

For  refundment  of  overpayment 1. 25 

150,648.96 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  Im- 

provemont 134,  618.  66 

July  1,  3008,  balance  unexpended 16,030.30 

July  1,  1908,  outstanding  liabilities 471.41 

July  1,  3908,  balance  available 15,558.89 

(See  Appendix  Z  4.) 

6,  Operating  and  care  of  lock  at  Moline^  III. — ^This  lock,  which 
admits  boats  to  Moline  and  also  forms  a  link  in  the  6-foot  channel 
improvement  of  Rock  Island  Rapids,  was  formally  opened  to  navi- 
gaticm  December  23,  1907.  It  was  immediately  closed  for  the  winter 
and  reopened  March  18,  1908.  During  the  past  fiscal  year  the  lock 
was  in  use  one  hundred  and  five  days,  during  which  time  there  passed 
through  it  1,534  boats  and  barges,  carrying  19,247  tons  of  freight  and 
4,054  passengers. 

The  draft  afforded  by  the  lock  is  6  feet  at  extreme  low  water.  It 
has  an  available  length  of  325  feet  and  width  of  80  feet, 

The  cost  of  operating  and  care  of  Moline  Lock  is  provided  for  by 
an  indefinite  appropriation  made  by  act  of  July  5, 1884. 

The  expenditures  to  June  30, 1908,  amounted  to  $4,799.03,  and  were 
incurred  during  the  past  yean 

(See  Appendix  Z  5.) 

6,  Operating  and  care  of  Illinois  and  Mississippi  Canal  around  the 
lower  rapids  of  Rock  River  at  Milan  ^  III. — This  portion  of  the  canal 
is  4J  miles  in  length,  surmounting  a  fall  of  18  feet,  and  was  formally 
opened  to  navigation  April  17, 1895.  During  the  past  fiscal  year  the 
canal  was  in  use  two  hundred  and  fifty-eight  days,  during  which  time 
there  passed  through  it  2,1()5  boats  and  barges,  carrying  794  tons  of 
freight  and  6,661  passengers. 
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The  commercial  traffic  was  about  one-fifth  of  that  of  the  previous 
year. 

The  draft  afforded  by  the  canal  is  7  feet. 

The  locks,  3  in  number,  have  a  length  of  170  feet  between  miter 
sills  and  a  width  of  35  feet. 

The  cost  of  operating  and  care  of  the  canal  is  provided  for  by  an 
indefinite  appropriation  made  by  act  of  July  5, 1884. 

The  expenditui-es  to  June  30,  1908,  amounted  to  $109,070.38,  of 
which  $18,428.19  was  expended  during  the  past  year. 

(See  Appendix  Z  6.) 

7.  Illinois  and  Mississippi  Canal:  Improvement  of  Rock  River 
iWk>Z^— Work  commenced  m  the  early  part  of  1907  was  completed 
later  in  the  year  under  a  project  and  an  allotment  from  the  appropria- 
tion for  construction  of  the  canal  for  improving  the  reach  of  Rock 
River,  extending  from  Lock  29  to  Lock  35.  This  project  provides 
for  a  channel  80  feet  wide  and  5  feet  deep  at  low  water  by  means  of 
rock  excavation  and  ordinary  dredging  of  sand  and  gravel.  Dipper 
dredges  Apache  and  Ajaa  were  employed,  the  former  three  montns, 
the  latter  one  month,  in  removing  broken  rock,  blue  clay,  and  bowlders, 
and  about  25,000  cubic  yards  of  material  was  taken  out.  About  900 
linear  feet  of  the  channel  has  a  width  of  only  65  feet.  The  amount 
expended  during  the  year  is  $10,113.27 ;  the  total  expended  to  June  30, 
1908,  being  $20,000. 

(See  Appendix  Z  7.) 

8.  Operating  and  care  of  Galena  River  improvement^  Illinois, — 
This  improvement,  consisting  of  a  lock  and  dam  in  the  Galena  River, 
was  purchased  by  the  United  States  in  March,  18i)4,  under  provisions 
of  the  act  of  September  19, 1890,  at  a  cost  of  $100,000. 

During  the  past  fiscal  year  the  lock  was  open  for  navigation  two 
hundred  and  thirty  days,  in  which  time  there  passed  through  it  2,891 
boats  and  barges,  carrying  11,408  passengers  and  3,874  tons  of  mer- 
chandise, which  traffic  was  about  equal  to  that  of  the  previous  year. 

The  draft  that  can  be  carried  at  extreme  low  water  is  2  leet,  as 
limited  by  the  depth  on  the  lower  miter  sill  of  the  lock,  which  has  an 
available  length  of  280  feet  and  width  of  52  feet. 

The  cost  of  operating  and  care  of  the  improvement  is  provided  for 
under  an  indefinite  appropriation  made  by  act  of  July  5,  1884,  and 
the  amount  expended  to  June  30,  1908,  is  $70,007.44. 

The  amount  expended  during  the  year  is  $4,000. 

(See  Appendix  Z  8.) 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  ST.  PAUL,  MINNE- 
SOTA, DISTRICT. 

This  district  was  in  the  temporary  charge  of  Capt.  E.  II.  Schulz, 
Corps  of  Engineers,  to  September  4,  1907,  and  in  the  charge  of  Maj. 
Francis  R.  Shunk,  Corps  of  Engineers,  since  that  date.  Division 
engineer.  Col.  W.  H.  Bixby,  Corps  of  Engineers. 

i.  Mississippi  River  between  St.  Paul  and  Minneapolis^  Minn. — 
This  section  of  the  Mississippi  River,  from  the  Chicago,  St.  Paul, 
Minneapolis  and  Omaha  Railway  bridge  in  St.  Paul  to  Washington 
Avenue  Bridge  in  Minneapolis,  is  11.4  miles  long.    Before  improvc- 
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ment,  boats  drawing  3  feet  could  go  up  at  ordinary  low  water  as  far  as 
the  irioulh  of  the  Minnesota  Eiver,  2.66  miles  above  the  Chicago,  St. 
Paul.  Minneapolis  and  Omaha  Railway  bridge.  Fromi  the  Minne- 
sota River  to  the  present  site  of  Dam  No.  2,  a  distance  of  6.56  miles, 
there  was  a  channel  about  2^  feet  deep,  but  on  account  of  the  velocity 
of  the  current  upstream  freighting  was  difficidt  and  unprofitable. 
From  this  point  to  the  Washington  Avenue  Bridge,  a  distance  of  2.18 
miles,  the  depth  was  not  more  than  2  feet  at  ordmary  low  stage,  and 
the  velocity  such  as  effectually  to  prevejit  navigation.  Before  1S94 
work  was  done  in  this  part  of  the  river  under  allotments  from  the 
appit)priations  for  ''  Improvmg  the  Mississippi  Kiver  from  the  land- 
u\*r  on  the  west  bank  below  the  Washington  Avenue  Bridge,  Minne- 
ai)olis.  to  the  I)es  Moines  Rapids."  A  total  amount  of  $59,098.70  was 
thus  expended  in  dred«j:ing,  bank  protection,  and  construction  of  winjg 
chims.  As  a  result  considerable  improvement  was  made  in  the  navi- 
gable reaches,  but  the  limits  of  navigation  were  not  extended. 

In  181)4  a  separate  project  was  adopted  for  tlie  Mississippi  River 
between  St.  Paul  and  Minneapolis.  It  provided  for  two  locks  and 
dams:  One  (No.  1)  just  above  the  mouth  of  Minnehaha  Creek,  and 
3.()S  miles  above  the  Minnesota  River,  to  have  a  lift  of  13.3  feet; 
another  (No.  2)  2.88  miles  above  No.  1  and  2.18  miles  below  Wash- 
ington Avenue  Bridge,  Minneapolis,  to  have  a  lift  of  13.8  feet.  The 
lock  chambers  were  to  be  80  feet  by  334  feet,  and  the  depth  on  the 
lower  miter  sills  5  feet  at  low  water. 

This  project  was  modified  by  the  act  of  March  2,  1907,  which 
requires  a  channel  depth  of  6  feet  instead  of  5  feet.  This  will  make 
ii  necessary  to  increase  the  lifts  of  the  two  dams,  and  to  take  meas- 
ures for  increasing  the  depth  on  the  lower  miter  sill  of  Lock  No.  1 
U)  0  I'oet  at  low  water;  but  funds  for  this  work  have  not  as  yet  been 
provided  by  Congress. 

The  river  ami  harbor  act  approved  March  3,  1899,  authorized  the 
('(nnpl<'tion  of  Lock  and  Dam  No.  2,  together  with  Lock  and  Dam  No. 
1,  under  continuing  contracts  or  otherwise,  at  a  total  cost,  for  both 
locks  and  ihuns,  of  i^l.l(»0,4.')7.  An  increase  in  the  limit  of  cost  to 
Sl.HJO.OrK)  was  authorized  by  the  river  and  harbor  act  approved 
March  3.  1005.  This  act  authorized  continuing  contracts  for  the 
completion  of  the  work  in  the  sum  of  $299,543,  of  which  $239,543  still 
remains  to  be  appro[)riated. 

The  amount  expended  under  this  project  to  June  30,  1908,  was 
$1,001,390.78,  of  which  $2,792.43  was  for  maintenance. 

Lock  and  Dam  No.  2  is  now  completed  and  has  been  in  operation 
since  May,  1907.  Lock  No.  1  is  about  20  per  cent  completed,  but  no 
work  has  yet  been  done  on  Dam  No.  1.  The  whole  project  is  about 
70  per  cent  completed. 

Until  the  completion  of  Lock  and  Dam  No.  1,  the  work  can  not 
have  much  beneficial  eifect  on  the  navigability  of  the  river. 

The  usual  variation  of  level  of  water  surface  is  about  8  feet,  with 
a  maximum  variation  of  about  16  fc(*t. 

The  head  of  navigation  for  large  boats  now  is  the  mouth  of  the 
]\rinnesrjta  River,  2.7  miles  above  the  Chicago,  St.  Paul,  Minneapolis 
and  Omaha  Railway  bridge  in  St.  Paul.  The  reach  from  the  mouth 
of  the  Minnesota  River  to  Minnehaha  Creek,  a  distance  of  3.3  miles, 
is  regularly  used  by  light-draft  excursion  boats. 
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At  the  present  time  the  principal  commerce  is  the  passage  of  logs, 
loose  and  rafted.  During  the  calendar  year  1907,  72,000,000  feet 
B.  M.  of  logs,  approximately  300,000  tons,  with  an  estimated  value  of 
$900,000,  was  floated  down  the  river.  The  excursion  business  amounts 
to  about  $15,000  per  annum. 

The  construction  of  the  two  locks  and  dams  will  develop  a  passen- 
ger traffic  between  St.  Paul  and  Minneapolis,  and  is  expected  to  re- 
duce the  freight  rate  on  flour  and  grain  snipped  from  Mmnea  polls. 

It  is  proposed  to  expend  the  amount  estimated  as  a  profitable  ex- 

Smditure  during  the  fiscal  year  1910  in  completing  Lock  and  Dam 
o.  1. 

July  1,  1907,  balance  iinexpend(>d $293,897.38 

Amount  derived  from  sales 2, 349. 59 


296,246.97 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 

Improvement 1 128, 823. 97 


July  1,  1908,  balance  unexpendi»d 167, 423. 00 

July  1,  1908.  outstanding  liabilities 14, 845.  50 


July  1,  1908,  balance  available 152, 577. 50 


Amount  (estimated)  required  for  completion  of  existing  project 239.  543. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 239,543.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 
(See  Appendix  A  A  1.) 

t.  Operating  and  care  of  Lock  No,  2,  Mississtppi  River  between  St. 
Paul  and  Minneapolis,  Minn. — This  lock  and  dam  were  completed  in 
1906,  and  their  maintenance  and  operation  have  been  provided  for 
since  July  1,  1907,  by  an  allotment  from  the  appropriation  for  "  Op- 
erating and  care  of  canals  and  other  works  or  navigation." 

The  amount  expended  to  June  30,  1008,  is  $5,578.45,  incurred  dur- 
ing tiie  past  year. 

Ix>ck  and  Dam  No.  2  is  the  first  of  a  series  of  two  between  St.  Paul 
and  Minneapolis,  Minn.,  the  object  of  which  was  to  provide  slack- 
water  naviffation  over  the  stretch  of  river  between  Minnehaha  Creek 
and  the  Washington  Avenue  Bridge,  Minneapolis,  Minn.  No.  2  is 
the  upper  one  or  the  series  and  was  constructed  first  l^ecausc  naviga- 
tion on  the  section  above  was  extremely  difficult  and  hazardous  under 
the  most  favorable  conditions,  and  virtually  impossible  at  low  stages 
of  the  river. 

Since  the  completion  of  this  lock  and  dam  the  river  above  is  navi- 
^ble  up  to  Washington  Avenue  Bridge,  Minneapolis,  for  boats  draw- 
niff  5  feet.  Until  Lock  and  Dam  No.  1  are  completed,  however,  the 
full  benefit  of  liOck  and  Dam  No.  2  can  not  bo  felt,  since  the  river 
between  the  two  locks  is  very  diflicult  of  navigation  in  its  present 
condition. 

During  the  year  72,000,000  feet  B.  M.  of  logs  passed  the  dam. 
The  weight  of  these  logs  was  about  300,000  tons  and  their  value  a})out 
$900,000.    There  were  eleven  lockages  of  rafting  and  excursion  boats. 

(See  Appendix  A  A  2.) 
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• 

3.  Reservoirs  at  headwaters  of  Mississippi  River  and  ifississippi 
River  between  Brainerd  and  Grand  Rapids^  Minn, — ^Under  this  title 
are  included  two  entirely  separate  improvements,  which  are  separately 
considered  : 

(a)  Reservoirs  at  headwaters  of  Mississippi  River, — ^These  works 
are  intended  to  improve  navigable  depths  on  the  Mississippi  River 
above  Lake  Pepin.     Before  improvement  the  river  was  subject  to  flue 
tuations  of  level  between  vjide  limits  and  was  often  lumavigable  at 
low  stages. 

The  project  adopted  in  1880  called  for  the  construction  of  forty-one 
reservoirs  in  Minnesota  and  Wisconsin  to  collect  surplus  water  from 
the  precipitation  of  winter,  spring,  and  early  summer,  and  release  it 
systematically  during  low  water  so  as  to  benefit  navigation  on  the 
Mississippi  River.  The  estimated  cost,  exclusive  of  land  and  flowago 
easements,  was  $1,809,083. 

In  compliance  with  act  of  Congress  of  August  5, 1886,  the  Chief  of 
Engineers,  in  1887,  recommended  that  the  reservoirs  ori^nally  con- 
templated on  the  St.  Croix,  Chippewa,  and  Wisconsin  rivers  be  not 
constructed.  Subsequent  acts  or  Congress  have  been  in  accord  with 
this  recommendation,  and  the  project  is  considered  as  modified  to  the 
extent  recommended.  (See  Annual  Report  of  the  Chief  of  Engineers 
for  1887,  pp.  1681  et  seq.) 

The  act  of  March  2, 1907,  authorized  the  construction  of  a  reservoir 
at  Gull  Lake,  Minnesota,  at  an  estimated  cost  of  $70,000,  provided 
that  the  necessary  land  and  flowage  easements  be  acquired  without 
cost  to  the  United  States.  This  condition  has  not  oeen  fulfilled. 
The  same  act  authorized  the  reconstruction  of  Sandy  Lake  dam, 
without  a  lock  for  steamboats,  at  an  estimated  cost  of  $76,000.  This 
provision  was  amended  by  section  6  of  an  act  (Public,  No.  153)  ap- 
proved May  28,  1908,  by  striking  out  the  words  "  wUhout  a  lock  for 
steamboats." 

The  total  expenditure  up  to  June  30,  1908,  was  $1,429,762.95,  of 
which  $038,732.56  was  for  original  construction,  $428,903.69  for  re- 
newal and  maintenance,  $125,390.89  for  acquisition  of  land  and  flow- 
age  rights,  including  surveys,  and  the  remainder  for  operating  ex- 
penses, damages,  and  contingencies. 

The  sum  of  $233.05  has  been  received  on  account  of  refundments 
and  the  sale  of  material. 

Five  timber  dams  were  built,  at  Lake  Winnibigoshish,  Leech  Lake. 
Pokegama  Falls,  Pine  River,  and  Sandy  Lake.  The  first  four  have 
been  rebuilt  in  concrete,  and  the  building  of  a  new  concrete  dam  at 
Sandy  Lake  is  now  in  progress. 

Title  to  6,040  acres  of  land  has  been  acquired,  and  flowage  rights  on 
4,328  acres. 

Since  1898  operations  have  been  confined  to  the  completion,  re- 
newal, and  repair  of  existing  works,  surveys,  and  acquisition  of  neces- 
sary land  and  flowage  easements. 

The  expenditure  as  a  whole  has  resulted  in  benefit  during  the  low- 
water  season  to  the  navigable  portions  of  the  Mississippi  River  from 
Cass  Lake,  Minn.,  to  Lake  Pepin,  and  incidentally  in  the  mitigation 
of  the  floods  in  the  river  above  St.  Paul.  Tlw  chief  benefit  has  prob- 
ably been  to  commerce  on  the  Mississippi  River,  from  St.  Paul  down. 

The  effect  on  freight  rates  has  been  considerable,  both  on  the  upper 
river  and  below  St.  Paul.    Without  the  reservoii-s  steamboat  trans- 
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portation  would  scarcely  be  possible  during  low  water  between  Brain- 
•erd  and  Grand  Rapids,  and  freight  would  have  to  be  carried  by 
wagons  at  great  expense.  It  is  a  tact  that  railroad  freight  from  St. 
Paul  to  St.  Louis,  a  distance  of  600  miles,  is  only  5  per  cent  higher 
than  the  rate  from  St.  Paul  to  Chicago,  400  miles ;  and  that  steamboat 
freight  rates  to  river  points  below  St.  Paul  are  in  general  about  one- 
third  lower  than  those  of  the  railroads.  Some  portion  of  this  reduc- 
tion is  doubtless  due  to  the  reservoirs. 

(6)  Mississippi  River  between  Brainerd  and  Grand  Rapids. 
Minn. — By  act  of  June  13,  1902,  this  improvement  was  added  to  the 

Eroject  for  reservoirs.  Work  of  snagging,  bowlder  removal,  etc., 
ad  been  done  on  this  part  of  the  river  under  a  project  ^ow  expired) 
for  "  Improving  Mississippi  River  above  the  Falls  of  St.  Anthony." 
The  present  project  contemplates  continuation  of  such  work.  No 
estimate  of  cost  has  been  adopted. 

Up  to  June  30,  1908,  $19,000.96  had  been  expended.  As  a  result 
the  channel  between  IJrainerd  and  Orand  Rapids  was  greatly  im- 
proved by  removal  of  snags,  overhanging  trees,  bowlders,  etc.  The 
maximum  draft  that  can  be  carried  at  low  water  on  the  Mississijppi 
River  above  Brainerd  depends  upon  the  manipulation  of  the  reser- 
voirs. The  amount  of  water  discharged  varies  with  the  requirements 
of  navigation,  but  a  depth  of  4  feet  could  probably  be  maintained 
throughout  the  low-water  season  if  necessary.  The  usual  variation 
in  level  is  about  10  feet.  Cass  Lake,  283  miles  above  Brainerd,  is  the 
head  of  navigation. 

There  are  two  steamboats  and  several  launches  operating  on  the 
Mississippi  River  between  Brainerd  and  Grand  Rapids.  During  the 
season  oi  1907  these  boats  carried  about  0,000  tons  of  miscellaneous 
freight,  of  an  estimated  value  of  $450,000,  and  about  4,000  passengers. 
In  addition  to  the  above  about  26,000,000  feet  B.  M.  of  railway  ties. 
cedar  poles,  and  pulp  wood,  in  rafts,  and  about  275,000,000  feet  B.  Mi 
of  loase  logs  were  floated  over  this  section  of  the  river.  The  combined 
weight  of  the  last  two  items  was  about  1,055,000  tons  and  the  value 
about  $3,600,000. 

There  are  no  railroads  paralleling  the  portion  of  the  river  under 
improvement,  and  inhabitants  of  the  adjacent  coimtry  are  dej>endent 
upon  the  river  as  a  means  of  transportation.  The  work  of  improv- 
ing the  channel  has  given  a  safer  and  more  commodious  channel,  and 
has  doubtless  kept  down  freight  rates. 

Under  the  whole  project  no  additional  appropriations  are  needed 
for  expenditure  durmg  the  fiscal  year  ending  June  30.  1910.  It  is 
proposed  to  expend  the  available  funds  for  building  a  lock  at  Sandy 
Lake,  building  dikes,  acxjuisition  of  land,  etc. 

July  1,  1907,  bnlaiipe  nnoxponded _   $283,097.65 

Amount  derived  from  snh's  and  refundment __   195.00 

283,  292.  65 
Jane  80,  1908,  Amount  expended  during  fiscal  year  for  worl<s  of 

Improvement 61, 322. 91 

July  1,  1908,  balance  unexiH'udtrii.         ._  221,909.74 

July  1,  1W8,  outstanding  liabilities 8,630.34 

July  1,  1908,  balance  available 213,339.40 

(See  Appendix  A  A  3.) 
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4.  Operatifng  cmd  care  of  reservoirs  at  headwaters  of 
River. — Before  1894  the  expenses  of  operation  were  paid  from  "the 
appropriations  for  construction.  By  act  of  August  18,  1894,  the 
"  care,  preservation,  and  maintenance "  of  the  reservoirs  were  in- 
cluded under  the  appropriation  for  "  Operating  and  care  of  canals 
and  other  works  of  navi^tion."  Annual  allotments  have  since  been 
"made  from  that  appropriation. 

The  care,  preservation,  and  maintenance  of  the  reservoirs  include 
repairs  to  dams,  dikes,  buildings,  roads,  telephone  lines,  etc,  and  the 
payment  of  salaries  to  dam  tenders  and  gauge  jeaders. 

The  reservoirs  are  operated  mainly  with  a  view  to  the  improve- 
ment of  navigation  on  the  Mississippi  River,  but  with  due  regard 
to  other  legitimate  interests.  Incidentally  they  are  of  great  benefit  in 
mitigating  floods  and  in  regulating  the  flow  of  water  for  power 
purposes.  No  definite  schedule  can  be  determined  beforehand,  but 
the  following  are  the  general  rules  observed  in  operation  : 

{a)  The  discharge  must  not,  by  operation  of  the  reservoirs,  be  re- 
duced below  the  normal  low-water  flow  of  the  streams  affected.  This 
rule  is  necessary  in  the  interests  of  manufacturers. 

(b)  When  logs  arrive  in  the  reservoirs  they  must  be  sluiced  throu^. 
Transportation  of  logs  by  floating  is  a  form  of  commerce  and  tiie 
main  form  of  commerce  on  the  streams  affected  by  the  reservoir.  It 
is  dangerous  to  the  dams  to  allow  accumulations  of  logs  so  that  they 
must  te  sluiced  through  even  in  times  of  flood. 

{c)  The  winter  flow  is  so  regulated  as  to  make  room  for  39,000,- 
000,000  cubic  feet  of  water  at  the  end  of  winter.  This  is  the  amount 
ordinarily  to  be  expected  in  the  spring  floods. 

{d)  From  the  spring  thaw  until  the  dry  season  of  summer  (ordi- 
narily until  about  July  10)  as  much  water  is  retained  in  the  reser- 
voirs as  possible,  subject  to  rules  {a)  and  (&). 

{e)  When  the  gauge  at  St.  Paul  has  fallen  nearly  to  3  feet  (which 
reading  indicates  a  channel  depth  at  St.  Paul  of  5  feet)  water  is 
released  so  as  to  keep  the  gauge  at  this  reading.  If  there  is  not 
enough  water  for  this  purpose,  then  the  greatest  constant  depth  pos- 
sible is  maintained. 

(/)  When,  during  the  low-water  stage,  there  is  not  suflScient  depth 
for  the  steamer  plying  between  Aitkin  and  Grand  Rapids  and  the 
quantity  of  water  m  uie  reservoirs  is  sufficient,  enough  water  is  re- 
leased, on  request,  to  make  a  trip  possible.  This  use  of  the  reservoirs 
is  occasional. 

The  total  amount  expended  up  to  June  30,  1908,  was  $251,205.38, 
of  which  $16,448.92  was  expended  during  the  past  year.  As  a  result 
the  river  has  been  maintained  during  the  summers  of  most  years  at  a 
navigable  stage  in  its  upper  portion  and  from  St.  Paul  to  Lake 
Pepin.  Flood  heights  in  the  Mississippi  have  been  reduced,  often  by 
several  feet,  and  the  benefit  to  manufacturing  interests,  due  to  the 
more  uniform  flow,  has  been  very  great. 

For  capacities  of  reservoirs,  maps  of  region,  and  com^rison  of 
rainfall  and  run-off,  see  Annual  Reports  of  the  Chief  of  Engineers 
for  1896,  page  1841,  and  1905,  page  1678.  For  break  in  Pine  River 
reservoir,  see  Annual  Reports  of  the  Chief  of  Engineers  for  1896, 
page  1844,  and  for  1897,  page  2144.  For  diagrams  diowing  how 
much  water  had  been  stored  each  year  in  each  reservoir,  see  Annual 
Report  of  the  Chief  of  Engineers  for  1900,  Part  4,  page  2798.    For 
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distribution  of  liabilities  incurred  during  the  fiscal  years  1898  to  1905, 
see  Annual  Report  of  the  Chief  of  Engineers  for  1905,  pages  1676- 
1677.  For  Rej)ort  of  Board  of  Engineers  upon  matters  connected 
with  the  operation  of  the  reservoirs,  see  Annual  Report  of  the  Chief 
of  Engineers  for  1906,  Part  2,  page  1443. 
(See  Appendix  A  A  4.) 

6.  St.  Croix  River^  Wisconsin  and  Minnesota. — ^Before  improve- 
ment the  ruling  low-water  depth  on  the  bars  above  Lake  St.  Croix 
was  2  feet  In  Lake  St.  Croix  the  channel  was  in  most  places  8  to  10 
feet  deep,  but  narrow  and  tortuous. 

The  project  was  adopted  in  1875,  and  amended  as  to  estimates  of 
cost  in  1882  and  1889.  By  act  of  June  3,  1896,  the  improvement  of 
the  harbor  and  water  front  of  Stillwater  was  added  to  the  project. 

The  end  sought  was  to  provide  a  commodious  channel  3  feet  deep 
at  low  water  from  Taylors  Falls  to  the  Mississippi  River,  a  distance 
of  52.3  miles,  and  to  give  adequate  harbor  facilities  at  Stillwater. 
This  was  to  be  done  by  means  of  dredging  in  Lake  St.  Croix  and  at 
Stillwater  and  by  dredging  and  contraction  works  above  Lake  St. 
Croix.  The  estimate  of  cost,  as  finally  modified,  was  $136,700.  The 
project  was  completed  in  1900. 

Since  that  time  work  of  maintenance  has  been  done.  The  appro- 
priations have  not  been  sufficient  to  accomplish  all  that  was  desired, 
and  the  channel  above  Lake  St.  Croix  has  deteriorated  so  as  to  be 
scarcely  navigable  at  low  stages.  This  deterioration  is  mainly  due  to 
the  choking  of  the  river  by  snags  and  sunken  logs. 

The  amount  expended  to  June  30,  1908,  was  $146,967.26,  of  which 
the  amount  spent  since  1900,  $15,557.76,  was  for  maintenance  only. 

Regular  appropriations  of  $3,600  per  annum  are  needed  for  the 
maintenance  of  this  improvement. 

The  maximum  draft  that  could  be  carried  June  80,  1908,  at  low 
water  was  3  feet  at  and  below  Stillwater.  Above  Stillwater  it  was 
not  more  than  2  feet.  Taylors  Falls,  about  52  miles  from  its  mouth. 
is  the  head  of  navigation  on  this  stream.  The  usual  variation  or 
level  of  water  surface  is  about  6  feet.  * 

The  commerce  of  this  river  is  chiefly  in  logs  which  are  floated 
loose  to  Stillwater,  Minn.,  and  rafted  below  that  place.  About 
78,000,000  feet  B.  M.  of  loose  logs  were  floated  during  the  season  of 
1907,  their  weight  being  about  273,000  tons  and  their  value  aboi^t 
$986,000.  '  About  60,000,000  feet  B.  M.  of  logs  and  manufactured 
lumber,  15,000,000  laths,  and  6,000,000  shingles  were  rafted  below 
Stillwater,  nine  steamboats  being  engaged  in  these  operations.  One 
steamboat  made  daily  trips  during  the  season  between  Osceola,  AVis., 
and  Taylors  Falls,  Minn.,  carrying  passengers  and 'a  little  freight, 
but  no  information  could  be  obtained  of  the  amount  of  business 
done.  A  gasoline  passcnii^er  launch  made  daily  trips,  whenever  the 
state  of  the  river  would  permit,  between  Stillwater  and  Taylors 
Falls.  About  1,800  passengers  were  carried  during  the  season.  No 
freight  to  speak  of  nas  been  carried  on  the  river  in  recent  years. 
The  work  done  has  had  no  effect  on  freight  rates. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure m  fiscal  year  1910  to  dredging  and  the  rej)air  of  wing 
dams,  such  work  being  necessary  to  make  previous  u\\^vvis^\skRx\V3» 
available. 
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Eeports  on  examinations  of  this  rivef  have  been  published  as 
follows :  Ordered  by  act  of  June  23,  1874,  Ex.  Doc.  No.  76  (part  6) 
43d  Congress,  2d  sess.;  report  dated  January  26,  1880,  Keport 
of  the  Chief  of  Engineers  for  1880,  p.  1661;  ordered  by  river  and 
harbor  act  of  September  19,  1890,  Annual  Report  of  the  Chief  of 
Engineers  for  1891,  p.  2218;  ordered  by  river  and  harbor  act  of 
March  3,  1899,  Annual  Eeport  of  the  Chief  of  Engineers  for  1900, 
p.  2837;  ordered  by  river  and  harbor  act  of  March  8,  1905,  House 
Doc.  No.  686,  59th  Congress,  1st  sess. 

July  1,  1907,  balance  unexpended $3,831.66 

June  30, 1008,  amount  expended  during  fiscal  year  for  maintenance  of 

improvement 8, 433. 92 


July  1,  1908,  balance  unexpended 897.74 

July  1,  1908,  outstanding  liabilities 48.60 


July  1,  1908,  balance  available 351.24 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910.  for  maintenance  of  improvement,  in  addition  to  the  bal- 
ance unexpended  July  1,  1908 3,600.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  A  A  5.) 

6.  Minnesota  River^  Minnesota. — Before  improvement  the  ruling 
low-water  depth  at  the  entrance  to  Minnesota  River  was  not  more 
than  2  feet.  From  the  mouth  to  Shakopee,  a  distance  of  23.7  miles, 
there  was  a  least  low-water  depth  of  7  feet,  and  from  Shakopee  to 
Little  Rapids,  11.8  miles,  a  least  depth  of  8  feet.  From  Little 
Rapids  to  Mankato,  a  distance  of  78.2  miles,  the  river  was  navigable 
only  at  the  higher  stages.  Above  Mankato  navigation  was  possible 
only  at  very  high  water.  Along  the  entire  course  the  channel  was 
obstructed  by  bowlders,  snags,  and  overhanging  trees. 

The  project,  adopted  in  1867,  provided  for  the  removal  of  snags, 
bowlders,  etc.,  from  Yellow  Medicine  River  to  the  mouth,  a  distance 
of  237  miles.  The  estimate  of  cost  was  $117,000.  In  1893  the  project 
was  modified  to  include  the  construction  of  a  low- water  dam  across 
the  mouth  of  the  river  at  Pike  Island,  and  the  excavation  of  a  new 
channel  through  Fort  Snelling  Chute  at  the  head  of  Pike  Island. 
When  the  Minnesota  River  is  low,  the  Mississippi  River,  at  the  head 
of  Pike  Island,  is  ordinarily  higher  than  the  Minnesota,  and  the 
object  of  the  dam  and  new  channel  was  to  raise  the  level  or  the  Min- 
nesota at  and  near  Little  Rapids  during  low  stages  as  well  as  to  pro- 
vide a  better  entrance.  The  estimated  cost  of  the  new  work  was 
$10,000.  The  project  was  completed  in  1895.  Work  done  since  that 
time  has  been  in  maintenance  of  the  channel  at  the  mouth. 

By  act  of  June  13,  1902,  $2,500  was  appropriated  for  the  removal 
of  the  dam  at  Pike  Island,  should  the  Secretary  of  War  in  his  dis- 
cretion so  determine.  The  dam  has  not  yet  been  removed.  Recent 
investigation  having  shown  that  the  dam  was  in  very  bad  condition, 
and  that  such  navigation  as  there  now  is  would  be  benefited  by  its 
removal,  the  Secretary  of  War  on  May  26,  1908,  authorized  its 
removal. 

Amount  expended  to  June  30,  1908,  was  $135,605.07,  of  which 
$4,105.82  was  for  maintenance  of  existing  improvements. 
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Appropriations  since  1896  have  been  very  small  and  irregular  and 
have  all  oeen  applied  to  the  maintenance  of  the  improvement  at  the 
mouth  of  the  river,  for  which  purpose  they  have  not  been  sufficient. 

Regular  appropriations  of  $2,000  per  annum  are  needed  for  the 
maintenance  of  this  improvement. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  at  low 
water  is  limited  to  about  2  feet  by  the  undredged  portion  of  the  bar 
at  the  outlet.  Little  Eapids^  36  miles  from  the  mouth,  may  be  con- 
sidered the  head  of  navigation  at  present,  although  at  high  stages 
navigation  is  possible  to  Le  Sueur,  88  miles  from  the  mouth. 

No  commerce  now  exists  on  this  stream,  which  is  used  only  by 
pleasure  launches  and  occasional  excursion  steamers. 

The  Minnesota  River  has  no  effect  on  commerce  or  freight  rates,  as 
vessels  of  commercial  size  can  not  enter  it. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure in  fiscal  year  1910  to  dredging  the  river  from  its  mouth  to 
about  2  miles  above. 

For  historical  sketches  see  Annual  Report  of  the  Chief  of  Engineers 
for  1879  and  1894,  pages  1182  and  1725,  respectively. 

For  description  and  physical  characteristics  see  Report  of  the  Chief 
of  Engineers  for  1875,  page  381.    Reports  of  examinations  have  been 

Sublished  as  follows :  Ex.  Doc  No.  76,  43d  Cong.,  2d  sess. ;  Ex.  Doc. 
fos.  249  and  1335,  53d  Cong.,  2d  sess. ;  Report  of  the  Chief  of  Engi- 
neers for  1895,  pages  2206  and  2208 ;  Report  of  the  Chief  of  Engineers 
for  1897,  page  1834;  Report  of  the  Chief  of  Engineers  for  1900,  page 
2884;  Report  of  the  Chief  of  Engineers  for  1904,  page  2260;  House 
Doc.  No.  493,  60th  CcMig.,  1st  sess. 

July  1,  1007,  balance  unexpended $2,145.77 

June  13,  1902,  appropriation  for  **  llemoving  dam  near  mouth  " 2, 500. 00 


4, 645. 77 
June  80,  lOOS,  amount  expended  during  fiscal  year,  for  maintenance 
of  Improvement •- 250.84 


July  1,  1908,  balance  unexpended 4,804.03 

Amonnt  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 2, 000. 00 

Submitted  in  compliance  with  requlromenta  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  A  A  6.) 

7.  Red  River  of  the  North^  Min/n/^sota  and  North  Dakota. — ^TJnder 
this  project  are  included  the  improvement  of  the  Red  River  of  the 
Nortn,  Minnesota  and  North  Dakota,  and  of  Red  Lake  River,  Minne- 
sota. 

Before  improvements  the  ruling  depth  at  low  water  in  the  Red 
River  of  the  North  from  the  Canadian  frontier  to  Grand  Forks,  a 
distance  of  143.5  miles,  was  2  feet,  and  from  Grand  Forks  to  Moor- 
head,  156  miles,  1.5  feet.  From  Moorhead  to  Breekeiiridge,  97  miles, 
navigation  was  possible  only  at  the  higher  stages.  The  river  was 
obstructed  by  snags,  overhanging  trees,  etc. 

Bed  Lake  River  from  the  head  of  Red  Lake  to  Thief  River  Falls, 
a  distance  of  135  miles,  had  a  low-water  depth  of  at  least  3  foet  uv 
most  places,  but  was  obstructed  by  a  bar  at  the  mouVJa.  ol  >i!cx^\a>&&  ^^^ 
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by  bowlders  between  Thief  River  Falls  and  High  Landing,  a  dis- 
tance of  35  miles,  so  that  the  ruling  depth  was  1.5  feet 

The  project  for  the  Red  River,  adopted  in  1878,  provided  for 
dredging  and  removal  of  obstructions  froifl  Breckenric^e  to  the  in- 
ternational boundary  and  the  construction  of  a  lock  and  dam  to  over- 
come the  fall  at  Goose  Rapids,  the  whole  being  with  a  view  to  obtain 
channels  as  follows : 

Breckenridge  to  Moorhead,  97  miles,  a  channel  capable  of  being  navigated 
during;  high  and  medium  stages  of  water. 

Moorhead  to  Grand  Forks,  155  miles,  a  channel  50  feet  wide  and  8  feet  deep 
at  low  water. 

Grand  Forks  to  the  northern  l>oundary  line,  143.5  mUes,  a  channel  60  feet 
wide  and  4  feet  deep  at  low  water. 

The  estimated  cost  was  $364,598.17.  This  project  was  modified  as 
follows :  In  1883  the  estimated  cost  was  increasea  to  $398,598.17.  In 
1887  the  proposed  lock  and  dam  at  Goose  Rapids  was  dropped  from 
the  project  and  the  estimate  reduced  to  $252,598.37.  In  1893  the 
estimate  was  increased  to  $310,320. 

The  improvement  of  Red  Lake  River  was  added  to  the  project  in 
1896.  It  was  proposed  to  provide  a  depth  of  3  feet  by  dredging  and 
removal  of  bowlders  from  Thief  River  Falls  to  the  head  of  Red  Lake. 
The  amount  authorized  by  Congress  to  be  spent  on  ttiis  work  was 
$9,000.  The  total  estimate  for  both  rivers  is  therefore  at  present 
$319,320. 

The  total  amount  expended  to  June  30.  1908,  was  $333,757.70,  of 
which  $31,344.10  was  for  maintenance.  The  sum  of  $159.50  has  been 
returned  to  the  appropriation  by  the  sale  of  condemned  material. 

As  a  result  of  these  expenditures  some  improvement  was  made  in 
the  few  years  subsequent  to  1878  in  the  upper  section  of  the  river. 
No  work  has  been  done  in  this  section  in  recent  years  because  there 
has  been  no  navigation.  In  the  middle  section  the  project  was  com- 
pleted, except  for  13  miles,  in  1894.  Since  that  time  the  river  above 
Bellmont,  N.  Dak.,  has  been  obstructed  by  unauthorized  bridges 
which  do  not  permit  navigation.  In  the  lower  section  the  project 
was  completed  m  1902. 

Since  the  shoals  in  this  river  constantly  recur,  annual  work  of 
maintenance  is  necessary.  The  funds  supplied  not  having  been  suf- 
ficient to  maintain  depths  contemplated  by  the  project,  the  navigable 
depth  of  the  middle  section  is  now  2  feet  and  of  the  lower  section  3.5 
feet.  Nothing  beyond  work  of  maintenance  has  been  done  in  recent 
years:  this  has  been  confined  to  dredging  the  worst  bars  in  the  vicin- 
ity ot  Grand  Forks,  N.  Dak.  The  expenditure  of  at  least  $7,500 
annually  would  be  required  to  keep  the  navigated  portions  of  the 
river  in  condition. 

On  Red  Lake  River  work  has  been  confined  to  the  removal  of  snags, 
bowlders,  and  similar  obstructions  from  the  channel.  No  work  has 
been  done  since  1900,  and  in  1905  the  floating  plant  used  for  this 
work  was  sold  by  authority  of  the  Secretary  of  War. 

The  actual  head  of  navigation  on  the  Red  River  of  the  North  is 
Bellmont,  N.  Dak.,  about  180  miles  by  river  from  the  international 
boundary.  The  usual  variation  of  water  surface  is  25  feet;  the 
maximum  variation  49  feet. 

Red  Lake  River  is  navigable  from  Thief  River  Falls  to  the  head 
of  Bed  LakC;  a  distance  ox  135  miles.    Below  Thief  River  Falls  the 
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river  is  not  navigable.  The  usual  variation  of  level  is  about  3.5  feet; 
the  maximum  variation  about  6  feet. 

Red  River  is  regularly  used  during  the  summer  season  by  2  steam- 
boats and  12  barges.  During  1907,  8,li>8  tons  of  wheat  was  carried 
from  river  points  to  Grand  P^orks  for  transfer  to  railroads. 

Four  steamers  and  1  laimch  make  use  of  the  Red  Lake  River,  carry- 
ing passengers  and  small  amounts  of  freight.  About  62,000,000  feet 
B.  M.  of  logs  were  floated  down  Red  Lake  River  during  the  season  of 
1907,  their  weight  being  217,000  tons  and  their  value  $700,000. 

Rates  on  the  Red  River  steamers  are  from  70  to  50  per  cent  less 
than  the  railroad  rates  between  common  points. 

This  project  has  no  apparent  effect  on  railroad  freight  rates. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure for  the  fiscal  year  1910  in  dredging  near  Grand  Forks, 
N.  Dak. 

For  physical  characteristics  see  Annual  Repoi-ts  of  the  Chief  of 
Engineei-s  for  1874,  page  295;  1876,  page  370;  1878,  page  730;  1879, 

?affe  1192.  For  plans  of  improvements  see  Annual  Keports  of  the 
!hief  of  Engineers  for  1874,  page  297;  1879,  page  1191;  1881,  page 
1757.  For  revisions  of  projects  see  Annual  Reports  of  the  Chief  of 
Engineers  for  1883,  page  1450;  1887,  page  1712.  For  description  of 
large  landslide  caused  bjjr  Northern  Pacific  Railroad  embankment,  sec 
Annual  Report  of  the  (Jhief  of  Engineers  for  1898,  page  1831.  Ref- 
erences to  reports  on  examinations  ordered  by  the  river  and  liarbor 
acts  of  March  3, 1905,  and  March  2, 1907,  will  be  found  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  190G,  Tail  1,  page  483,  and  on 
page  642  of  this  report 

July  1,  1907,  balance  unexpended $13,  HSO.  r>G 

Amount  derived  from  sales 10.00 


13,  niK).  R6 
Jane  SO,  1906,  amount  exi)en(1cd  during  fiscal  year  for  ninintennnco 
of  Improvement .. 8.  505. 76 


July  1,  1008,  balance  unexpomlod 5, 024.  SO 

July  1,  1008,  outstanding  liabilities 012.17 

July  1.  1008,  balance  available 4.112.03 

Amount  that  can  be  profitably  expemloil  in  fiscal  year  eiullnp  June 
ao,  1910,  for  maintenance  of  Improvement,  In  addition  to  the  bal- 
ance unexpended  July  1,  1008 7,500.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1807,  and  of  section  7  of  the  river  and  harbor  act  of  Isdo. 

(See  Appendix  A  A  7.) 

8.  Warroad  Harbor  and  Warroad  R?rei\  Minnesota, — Before  im- 
provement there  was  a  good  natural  harbor  of  moderate  depth  at  the 
mouth  of  Warroad  "River.  Between  the  harbor  and  the  river  thrrc 
was  a  bar  having  a  h»ast  depth  of  3.6  feet  at  ordinary  hike  staple  (7.2 
feet  on  the  gauge)  and  between  the  harbor  and  the  lake  a  bar  having 
a  least  depth  or  5  feet  at  ordinary  lake  stage.  The  channel  of  tlie 
Warroad  Kiver  fmm  the  harbor  to  the  steamboat  landing  (about  1 
mile)  was  deep  but  tortuous. 

The  river  and  harbor  act  of  1899,  as  amended  by  the  act  approved 
June  6,  19(X),  appropriated  $3,000,  or  so  much  tl\oroof  ^^  xv\\^V  \\^ 
necessai7i  for  improving  the  mouth  of  Warroad  ^\v^t,  liV\vv\\viSM\,"^* 
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Nothing  was  done  under  this  appropriation  beyond  making  an  ex^ 
amination  and  survey. 

The  present  project  was  adopted  in  1902,  and  provided  for  building 
a  dredge  and  dredging  in  the  harbor  a  channel  sufficient  for  boats 
drawing  7  feet  of  water.  The  estimated  cost  was  $45,000.  This  proj- 
ect was  modified  in  1905  so  as  to  provide  for  a  channel  100  feet 
wide  and  7  feet  deep  from  the  inner  end  of  the  harbor  channel  to  the 
boat  landing  at  Warroad,  with  a  turning  basin  for  boats  at  the  inner 
end,  at  an  estimated  cost  of  $35,000.  The  total  estimate  is  therefore 
$80,000. 

The  total  amount  expended  to  June  30,  1908,  was  $81,760.93,  of 
which  $14,628.97  was  for  work  of  maintenance.  As  a  result  the  turn- 
ing basin  was  completed,  the  inner  channel  dredged  for  a  distance  of 
4,000  feet  to  a  width  of  100  feet  and  a  depth  of  9  feet  at  ordinary 
stage,  and  for  a  distance  of  1,800  feet  to  a  width  of  200  feet  and  a 
depth  of  9  feet.  The  outer  channel  had  been  dredged  from  the  har- 
bor to  the  lake,  a  distance  of  5,400  feet,  to  a  width  of  200  feet  and  a 
depth  of  12  feet,  except  for  a  length  of  500  feet,  where  the  full  width 
was  not  attained,  but  it  is  expected  to  complete  the  project  with 
available  funds  in  the  next  fiscal  year.  The  maximum  draft  that  can 
be  carried  is  8  feet  at  a  stage  of  7.2  feet  on  the  lake  gauge.  This  is 
sufficient  for  any  boat  now  using  the  Lake  of  the  Woods. 

The  head  of  navigation  on  Warroad  River  is  at  the  steamboat  land- 
ing, about  a  mile  above  the  mouth. 

The  bars  in  this  harbor  are  formed  by  wave  action,  and  constantlv 
recur.  Annual  dredging  is  therefore  necessary  for  maintenance,  ft 
is  estimated  that  $4,000  should  be  expended  each  year  in  work  of 
maintenance. 

During  the  season  of  1907  the  imports  and  exports  amounted  to 
2.000  tons  of  miscellaneous  freight.  Boats  using  the  harbor  carried 
about  2,000  passengers.  The  value  of  the  business  done  could  not  be 
obtained. 

This  improvement  has  no  effect  on  railroad  freight  rates.  There 
are  no  railroads  in  competition  with  steamers  on  the  lake. 

July  1,  1007,  balance  unexpended $12.2^2.41 

Amount  derived  from  refundments 590.57 

12,872,98 
June  30,  1008,  amount  expended  during  fiscal  year: 

For  works  of  improvement $7,355.56 

For  maintenance  of  improvement 3,677.78 

11,033.34 

July  1,  lOOS,  balance  unexpended 1,839.64 

July  1,  1008,  outstanding  Uabilities 847.81 

July  1,  1908,  balance  available 991.83 

(See  Appendix  A  A  8.) 

9,  Survey  of  Otter  Tail  Lake  and  Otter  Tail  River  and  Red  Lake 
and  Red  Lake  River^  Minnesota,  and  of  Big  Stone  Lake  and  Lake 
Traverse,  Minnesota  and  South  Dakota, — ^The  river  and  harbor  act 
approved  June  13,  1902,  provided  for  the  continuation  of  these  sur- 
veys, which  were  ordered  by  Congress  with  a  view  to  the  construction 
of  reservoirs  for  the  improvement  of  the  navigation  of  Red  River  of 
the  North  and  Minnesota  River. 
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Preliminary  reports  were  submitted  in  April,  1900,  and  are  printed 
in  the  Annual  Beport  of  the  Chief  of  Engineers  for  1900,  pages  2828- 
2836.  A  final  report  was  submitted  August  11,  1903,  and  printed  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1904,  page  2260 
et  seq. 

Amount  expended  on  all  projects  to  June  30,  1908,  $17,293.28. 

It  is  proposed  to  reserve  the  available  funds  for  the  purpose  of 
making  hydrological  observations  during  the  next  flood  affecting 
these  locaLties. 

July  1, 1907,  balance  unexpended $S,  210. 90 

June  30,  1908,  amount  exi)ended  during  fiscal  year 4. 18 

July  1, 1908,  balance  unexpended 8, 206. 72 

(See  Appendix  A  A  9.) 

10.  Gauging  Mississippi  River  at  or  near  St  Paul^  Minn, — This 
work  is  provided  for  by  allotment  from  the  permanent  annual  appro- 
priation of  $9,600  made  by  the  river  and  harbor  act  of  August  11, 
1888,  as  amended  by  section  9  of  the  river  and  harbor  act  of  June  13, 
1902,  for  the  purpose  of  securing  the  uninterrupted  gauging  of  the 
waters  of  the  Mississippi  River  and  its  tributaries.  No  gaugings 
were  made  until  the  fall  of  1899.  Since  then  gaugings  have  Ijeen 
made  as  frequently  as  the  funds  available  would  permit  and  the  con- 
ditions justified  the  expenditure.  For  location  of  gauges  see  map 
facing  page  1832,  Report  of  the  Chief  of  Engineers  for  1898. 

Tables  showing  relation  of  rainfall  to  run-off  in  the  Mississippi 
Valley  above  St.  Paul  are  printed  on  page  21G9,  Report  of  the  Cliief 
of  Engineers  for  1897.  The  slope  of  the  Mississippi  River  between 
Minneapolis  and  St.  Paul  is  shown  in  the  Report  of  the  Chief  of 
Engineers  for  1900,  page  2823. 

The  amount  expended  to  June  30,  1908,  is  $7,152.72. 

July  1,  1907,  balance  unexpendwl $r)00. 00 

Amount  returned  to  Treasury 249.08 

250.  92 
Allotment  for  fiscal  year  1908 50()!  00 

7r>0. 02 
Jane  SO,  1908,  amount  expended  during  fiscal  year  041.84 

July  1,  1008,  balance  imexpendcd 109.08 

Jnly  1,  19aS,  outstanding  liabilities 109.  OS 

(See  Appendix  A  A  10.) 

11.  Survey  of  Lake  MinnHonJca^  Minnesota, — The  river  and  harbor 
act  approved  March  3,  1905,  provided  for  the  survey  of  Lake  Minne- 
tonka  tor  the  purpose  of  charting  only.  An  allotment  of  $7,000  was 
made  for  the  purpose. 

Amount  expended  to  June  30,  1908,  $5,722.01. 

The  survey  has  been  completed,  the  map  has  been  made,  and  an 
edition  of  2,000  charts  printed  by  phot<)litho<rrjiphy. 

The  charts  are  sold  at  50  cents  each,  or  $1.50  for  10  copies.  At 
the  end  of  the  j'ear  619  copies  had  been  sold  and  42  copies  distributed 
to  institutions  and  individuals  for  educational  pur[)()sos.  The  pro- 
ceeds of  sales  amounted  to  $303.05  at  the  end  of  the  fiscal  year,  of 
which  the  sum  of  $28  was  deposited  to  the  credit  of  "Alisceilancous 
receipts." 
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The  balance  remaining  to  the  credit  of  the  allotment,  $1,467.70, 
was  placed  to  the  credit  oi  the  appropriation /or  ^'Examinations, 
Surveys,  and  Contingencies  of  Rivers  and  Harbors,"  May  2, 1908. 

July  1,  1907,  balance  unexpended "11,413.38 

Received  from  sale  of  charts 68.50 

3,471.88 
June  30, 1908,  amount  expended  during  fiscal  year 4. 18 

May  2,  1908,  amount  returned  to  Treasury 1,407.70 

EXAMINATIONS  MADE  IN  COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT 
APPROVED  MARCH  2,  1907. 

Reports  on  preliminary  examinations  required  hj  the  river  and 
harbor  act  of  March  2,  1907,  of  the  following  localities  within  this 
district  were  duly  submitted  by  the  district  officer.  They  were 
reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors,  pur- 
suant to  law,  and  were  transmitted  to  Congress  and  printed  in  docu- 
ments as  indicated*: 

1.  Prelimiiiary  examination  of  the  Red  River  of  the  Norths  Minne- 
sota and  North  Dakota. — Report  dated  November  13, 1907,  is  printed 
in  House  Document  No.  400,  Sixtieth  Congress,  first  session.  The 
locality  is  not  considered  worthy  of  improvement  further  than  con- 
templated by  the  existing  project. 

2,  Preliminary  examination  of  Bois  de  Sioux  River^  Lake  Trav- 
erse^ and  Big  Stone  LaJce,  and  the  portages  between  the  said-  IcJcea 
aiul  said  river^  with  a  view  to  diverting  the  flood  waters  of  the  Red 
River  of  the  North  into  the  Minnesota  River ,  Minnesota. — Report 
dated  December  4,  1907,  is  printed  in  House  Document  No.  493, 
Sixtieth  Congress,  first  session.  The  proposed  improvement  is  not 
considered  one  that  should  be  undertaken. 

REPORT  ON  USE  OF  SURPLUS  WATER  FLOWaNO  OVER  GOVERNMENT  DAMS 
IN  MISSISSIPPI  RIVER  BETWEEN  ST.  PAUL  AND  MINNEAPOLIS,  MINN., 
MADE  IN  COMPLIANCE  WITH  ACT  OF  CONGRESS  APPROVED  JUNE  25,  1906. 

Report  dated  September  26,  1907,  by  a  commission  composed  of 
Maj.  W.  V.  Judson,  Corps  of  Engineers,  Mr.  J.  E.  Woodwell, 
inspector  electric  lighting  plants,  Treasury  Department,  and  Maj. 
Amos  W.  Kimball,  Quartermaster,  United  States  Army,  concerning 
the  use  hy  the  United  States  of  waters  of  the  Mississippi  River  flow- 
ing over  the  dams  between  St,  Paul  and  Minneapolis.  Minn.^  was 
duly  submitted  and  was  transmitted  to  Congress.  It  is  printed  in 
House  Document  No.  218,  Sixtieth  Congress,  first  session. 

IMPROVEMENT   OF   RIVERS    AND   HARBORS   IN  THB   KANSAS   CITY, 

MISSOURI,  DISTRICT. 

This  district  was  in  the  charge  of  Capt.  E.  H.  Schulz,  Corps  of 
Engineers.  Division  engineer.  Col.  W.  H.  Bixby,  Corps  of  Engi- 
neers. 

«The  balance  on  hand  July  1,  1907,  was  given  as  $1,407.82  in  the  report  for 
1007.  The  difference  of  $84.44  is  the  amount  which  was  returned  to  the 
Treasury  October  2,  1906,  and  credited  on  the  books  of  the  St.  Paul,  Minn., 
ollice  to  the  credit  of  the  allotment.  It  was  discovered  later  that  It  had  been 
criMlittHl  to  the  appropriation  for  **  Examinations,  surveys,  and  contingmciea  of 
rJrers  and  harbora  "  without  regard  to  the  allotment 
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1.  Missouri  River. — General  improvement. — ^The  Missouri  River 
has  been  naviffated  by  steamboats  since  1819;  first  boat  to  Council 
Bluffs^  1819 ;  first  to  mouth  of  the  Yellowstone,  1832 ;  first  to  head  of 
navigation,  Fort  Benton,  Mont,  1859.  The  length  of  navigable 
river  from  Fort  Benton  to  mouth  is  2,284.8  miles.  Some  portions  of 
the  river  above  the  Great  Falls  are  also  navigable. 

The  original  condition  of  the  river  was,  and  to  a  great  extent  the 
present  condition  is,  one  of  alternate  pools  and  bars.  The  low-water 
depth  over  bars  is  about  3  feet  and  the  widdi  of  the  river  at  sudi 
places  is  from  one-third  to  1  mile.  In  the  deep  reaches  the  width 
is  800  to  1,500  feet  and  the  low-water  depth  in  such  places  is  often 
over  12  feet.  Gtenerallv  speakinff,  the  navigable  low-water  depth  of 
unimproved  river  is  3  leet  and  of  hich  water  only  9  feet  The  navi- 
gable depth  does  not  increase  as  rapidly  as  the  water  height,  since  the 
Bars  rise  with  the  stage  of  river.  The  river  is  also  encumbered  with 
snags,  which,  however,  are  getting  fewer,  due  to  constant  snagging 
operations. 

No  project  for  the  improvement  of  the  river  as  a  whole  has  been 
adopted. 

GTovernment  work  on  the  river  in  the  matter  of  removal  of  snags 
be^an  as  early  as  1838  and  continued  thereafter,  under  annual  appro- 
priations (for  the  most  part  made  jointly  for  the  Ohio,  Mississippi, 
Missouri,  and  sometimes  the  Arkansas  rivers) ,  with  occasional  inter- 
missions^ for  the  next  forty  years.  Prior  to  1878  one  or  two  smaU 
appropriations  had  been  made  for  general  improvement,  but  it  was 
with  tne  act  of  June  18  of  the  latter  year  that  appropriations  began 
on  a  large  scale. 

The  work  prior  to  1884  was  carried  on  under  separate  districts. 

A  project  for  the  river  from  Sioux  City  to  the  mouth  was  adopted 
in  1884,  the  improvement  to  consist  of  rectification,  revetment,  and 
snagging.  In  1800  the  project  was  modified  by  systematic  improve- 
ment of  the  first  reach,  from  Jefferson  City  to  the  mouth. 

From  1884  to  1890  the  work  on  the  entire  river  was  under  the  Mis- 
souri River  Commission.  After  1890  that  portion  above  and  includ- 
ing Sioux  City,  Iowa,  was  under  a  separate  district  until  1902.  Since 
the  discontinuance  of  the  Missouri  River  Commission  the  works  on 
the  entire  river  have  been  consolidated  under  one  district. 

The  greater  part  of  the  work  on  the  portion  of  the  river  below 
Sioux  City  has  been  done  by  the  Missouri  River  Commission,  report- 
ing to  the  Chief  of  Engineers.  The  Commission  was  constituted  by 
act  of  Congress  of  July  5,  1884,  and  was  abolished  by  the  river  and 
harbor  act  of  June  13,  1902. 

Chi  the  portion  of  the  river  above  Sioux  City  the  work  has  been 
done  under  the  immediate  charge  of  officers  of  the  Corps  of  Engi- 
neers, except  during  the  period  from  1884  to  1800,  when  it  was  in  the 
charge  of  the  Missouri  Kiver  Commission.  The  effort  of  the  Com- 
mission in  its  work  below  Sioux  City  was  to  accomplish  a  continuous, 
progressive  control  of  the  river,  contracting  it  where  necessary,  giv- 
ing the  channel  proper  direction,  and  securely  holding  it  in  place. 
Work  in  this  direction  was  done  in  the  vicinity  of  Kansas  City  and 
on  the  first  reach  of  the  river,  which  extends  from  near  Jefferson  City 
to  the  mouth.  On  45  miles  of  this  roach  a  continuous  channel  of  not 
less  than  6  feet  in  depth  at  low  water  was  obtained  on  what  was 
originally  one  of  the  worst  parts  of  the  river,  in  the  vicinity  of  the 
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mouth  of  the  Osage.  In  addition  to  forminjg  a  channel,  mudi  new 
land  was  formed  and  much  land  protected  &om  destruction  by  the 
river.  The  greater  part  of  the  funds  appropriated  for  expenditure 
under  the  direction  of  the  Commission  was  not  applicable  to  the 
comprehensive  plan  of  improvement  adopted,  and  about  one-third  of 
it  was  diverted  to  work  at  separate  locahties. 

On  the  upper  portion  of  the  river  the  work  originally  consisted 
mainly  in  improving  the  shoals  and  rapids  on  the  so-called  "  Rocky 
River"  from  Fort  Benton  downstream  for  150  miles.  In  recent 
years  it  has  largely  been  limited  to  channel  regulation  and  bank 
protection  at  the  following  points:  Bismarck,  N.  Dak.;  Pierre.  Yank- 
ton, and  Elk  Point,  S.  DiS.,  and  Sioux  City,  Iowa.  Two  ice  narbors 
have  been  established,  one  at  Rockhaven,  N.  Dak.,  the  other  in  the 
mouth  of  the  Big  Sioux  River,  just  above  Sioux  Citj. 

Works  of  channel  regulation  have  also  been  built  m  the  Long  Pool, 
or  tlie  reach  of  the  river  from  the  crest  of  the  Great  Falls  to  Cascade, 
and  a  small  amount  of  open-river  work  in  the  steeper  stretch  from 
Cascade  to  Stubbs  Ferry. 

In  addition  to  the  foregoing  work  a  fleet  of  snag  boats  has  been  in 
operation  clearing  the  channel  of  snags  and  other  obstructions  on  the 
portion  of  the  river  where  boats  have  been  running.  This  work  is 
considered  to  be  directly  beneficial  to  navigation. 

The  total  of  appropriations  for  the  river,  and  of  receipts  from 
other  sources,  from  the  mouth  to  Sioux  City,  including  snagging, 
beginning  with  the  act  of  June  18,  1878,  is  $9,402,313.13. 

The  total  of  the  appropriations  and  of  receipts  from  other  sources 
for  improvements  of  the  upper  river,  including  snagging,  beginning 
with  the  act  of  August  14, 1876,  is  $2,288,807.32. 

The  total  expenditures  for  all  purposes  have  been  $11,398,881.35. 
The  result  of  these  expenditures  has  oeen  to  demonstrate  the  possi- 
bility of  regulating  the  river  in  such  manner  as  to  make  it  navigable 
for  a  channel  of  commerce ;  that  the  cost  of  such  reflation  would  be 
very  great,  and  that  no  permanent  good  to  navigation  can  be  accom- 
plished by  appropriations  for  specific  localities  not  so  connected  as  to 
form  part  of  the  systematically  improved  reaches.  The  result  of  the 
expenditures  at  separated  localities  has  been  beneficial  locally  by  pro- 
tecting the  banks  and  in  this  manner  preserving  private  property 
from  the  ravages  of  the  river,  but  has  given  little,  if  any,  encourage- 
ment to  through  navigation. 

At  the  localities  under  improvement  an  effort  has  been  made  to 
maintain  the  existing  and  prevailing  depth  of  channel.  The  least 
depth  at  mean  low  water  over  the  shoalest  part  at  the  localities  under 
improvement  is  not  less  than  6  feet.  The  usual  variation  of  level  of 
water  is  about  19  feet  at  Kansas  City,  8  feet  at  Fort  Benton,  and  26 
feet  at  St.  Charles. 

The  maximum  draft  June  30,  1908,  at  mean  low  water  from  Kan- 
sas City  to  month  is  4  feet,  from  Kansas  City  to  Sioux  City  3^,  and 
from  Sioux  City  to  Fort  Benton  3  feet.  The  head  of  navigation 
is  Fort  Benton,  2,285  miles  above  the  mouth.  Above  this  point  rapids 
be^n,  which  at  Great  Falls  are  a  series  of  falls,  the  aggregate  fall 
being  500  feet.  Above  Great  Falls,  there  is  a  navigable  depth  prac- 
tically to  Three  Forks. 
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The  river  formerly  carried  an  active  commerce,  which  has  been 
entirely  diverted  to  other  diannels.  This  commerce  now  shows 
healthy  signs  of  reviving. 

Commerce  has  increased  greatly  on  the  lower  river  from  Kansas 
City  to  the  mouth,  there  now  bein^  two  boats  regularly  running  from 
Kansas  City  to  St  Louis,  each  making  a  round  trip  every  eight  to  ten 
days,  and  averaging  a  round  trip  cargo  of  600  tons,  ^here  is  also 
a  boat  running  from  Jefferson  City  to  St.  Louis,  and  several  boats 
plying  between  Osage  River  and  St.  Louis. 

The  character  of  upstream  cargoes  is  merchandise  and  general  sup- 
plies; downstream,  grain  and  stock. 

AmomU  of  freight  carried  on  the  Missouri  River  from  mouth  to  Sioux  City,  Iowa. 

Calendar  year —  Tom. 

1903 750,291 

19W 455,000 

1905 ^3.435 

1906 573.948 

1907 843,863 


Calendar  year —  Tons. 

1897 391,029 

1808 319,793 

1899 263,114 

1900 277,306 

1901 569,666 

1902 410, 527 


Amount  of  freight  carried  on  the  Missouri  River  above  Sioujf  City,  Iowa. 


Calendar  year —  Tons 

1898 26,896 

1899 23.041 

1900 27,179 

1901 31,340 

1902 31.070 

1903 37,994 

1904 28.951 

1905 52,956 

1906 43,987 

1907 45,123 


Calendar  year—  Ton?. 

1887 13,961 

1888 12.895 

1889 16,723 

1890 14,072 

1891 14.211 

1892 17,292 

1893 19.481 

1894 37,936 

1896 21,264 

1896 10,368 

1897 17,105 

The  effect  of  the  improvement  has  been  to  equalize  and  keep  down 
frei^t  rates,  the  actual  river  rates  being  about  00  per  cent  of  the 
railroad  rates. 

The  purpose  to  which  the  estimated  amount  for  June  30,  1910,  is 
to  be  applied,  is  for  sna^gin^  and  maintaining  the  improvement, 
thus  benefiting  and  fostering  through  navigation. 

A  condensea  description  of  the  works  on  the  river  executed  under 
the  supervision  of  the  Missouri  River  Commission  is  given  in  the 
Commission's  last  annual  report  (Annual  Report  of  the  Chief  of 
Enfi^ineers  for  1902,  Supplement). 

A  condensed  description  of  the  work  above  the  Great  Falls  will  be 
found  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1899, 
p«ige8  385-386,  and  in  later  annual  reports;  and  of  the  work  on  the 
river  between  Fort  Benton  and  Sioux  City  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1902,  pages  382-385. 

A  complete  survey  of  the  river  has  also  been  made,  in  part  by  the 
Commission  and  in  part  by  officers  in  charge  of  the  districts  on  the 
upper  portions  of  the  river. 
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Previous  reports:  For  reports  of  examinations  and  surveys  above 
Sioux  City,  see  page  71,  List  of  Preliminary  Examinations  and  Sur- 
veys, Document  Jfo.  421,  Fifty-seventh  Congress,  second  session.  The 
examinations  made  above  Sioux  City  were  generally  for  local  points. 
For  reports  below  Sioux  City,  see  page  110,  same  document.  For 
list  of  projects  see  pages  182  and  184,  same  document. 

The  only  report  covering  the  entire  stretch  from  Sioux  City  to  the 
mouth  is  that  of  February  2,  1881,  by  Major  Suter,  found  in  Annual 
Report,  Chief  of  Engineers,  of  1881,  page  1649. 

There  is  no  existing  project,  except  the  use  of  such  limited  funds 
as  have  been  appropriated  since  1902  for  purposes  of  snag^ng  and 
emergency  dike  and  revetment  work.  A  new  project  and  estimate  of 
cost  for  improvement  for  6-foot  and  12- foot  channel,  from  Sioux  City 
to  Kansas  City  and  Kansas  City  to  mouth,  called  for  by  act  of  Con- 
gress, March  2,  1907,  has  been  prepared  and  will  be  submitted  for 
transmission  to  Congress  at  its  next  session. 

During  the  past  year  work  has  been  in  the  main  confined  to  repair 
work  and  snagging.    New  work  was  done  as  follows : 

Extensive  dike  work  was  built  at  Elwood,  Kans.,  to  prevent  the 
river  from  leaving  St.  Joseph,  Mo.,  and  to  protect  banks  and  railroad 
bridge  at  Elwood.  Half  the  cost  of  this  work  ($50,000)  was  con- 
tributed by  the  railroads  concerned. 

Extensive  revetment  work  was  also  done  by  the  Chicago  &  Alton 
Railroad  at  Cambridge  Bend,  to  protect  their  railroad  bridge  at 
Glasgow,  Mo. 

A  survey  of  the  river  was  made  at  Omaha,  Nebr.,  and  Atchison, 
Kans. 

A  survey  and  report,  December  26,  1907,  with  estimate  of  cost,  was 
also  made  of  the  Missouri  River  near  Lake  Contrary,  St.  Joseph,  Mo. 
(See  H.  Doc.  No.  824,  60th  Cong.,  1st  sess.) 

Snagging, — The  removal  of  snags  has  formed  a  part  of  the  scheme 
for  improving  both  the  lower  and  upper  river  since  the  work  of  im- 
provement began.  As  snags  form  the  most  dangerous  obstacle  to 
navigation  on  this  stream,  their  removal  has  been  one  of  the  most 
efficacious  aids  to  its  navigation.  At  present  one  snag  boat  on  each 
division  of  the  river  regularly  operates  over  such  portions  as  are  used 
by  commercial  vessels. 

The  work  of  the  past  fiscal  year  has  consisted  mainly  in  repair  work 
and  snagging  carried  on  under  the  appropriation  act  of  March  2, 
1907,  which  provides  that  the  amounts  appropriated  shall  be  applied 
in  the  first  instance  to  the  purpose  of  clearing  the  river  of  snags  with 
a  view  to  navigation,  and  that  no  part  of  such  amount  shall  be  applied 
for  revetment  or  protection  of  banks  of  the  stream  unless  such  revet- 
ment or  protection  is  directly  and  necessarily  required  for  purposes 
of  navigation. 

Projects  have  been  approved  for  the  expenditure  of  these  sums  and 
work  has  begun  in  accordance  therewith. 
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TTPPEB  BIVEB    (ABOVE  SIOUX  CITY,  IOWA). 

July  1,  .1907,  balance  nnexpended $107,399.40 

Received  from  sale  of  transferred  property 5,097.12 

Received  from  overpayments 1.50 


112,496.02 
June  90,  1908,  amount  expended  during  fiscal  year: 

For  works  of  Improvement $25,879.19 

For  maintenance  of  Improvement 20,919.83 

46, 798.  52 


July  %  1908,  balance  unexpended 65,699.50 

July  1,  1908,  outstanding  liabilities 4,280.20 


July  1,  1908,  balance  available 61,419.30 

Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30, 1910,  for  maintenance  of  improvement.  In  addition  to  the  bal- 
ance unexpended  July  1,  1908 («) 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

LOWEB  BIVEB  (BELOW  SIOUX  CITY,  IOWA). 

July  1, 1907,  balance  unexpended $317, 227. 15 

Amount  allotted  from  emergency  appropriation,  act  of  March  3, 1905_    10, 000. 00 
Amount  allotted  from  emergency  appropriation,  act  of  March  2, 1907.    10, 000. 00 

Received  from  sale  of  property 276.31 

Received  from  sale  of  maps 82. 49 

Received  from  overpayments 41.20 


337, 577. 15 
June  80,  1908,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $19,615.71 

For  maintenance  of  Improvement 104,742.15 

124,357.88 


July  1, 1908,  balance  unexpended 213, 219. 29 

July  1,  1908,  outstanding  liabilities 37,317.02 

July  1, 1908.  balance  available 175, 902, 27 


Amount  (estimated)  required  for  completion  of  existing  project—     Indefinite. 


Amount  that  can  be  profitably  expmded  In  fiscal  year  ending  June 
80,  1910,  for  maintenance  of  Improvement,  in  addition  to  the 
balance  unexpended  July  1,  1908 .-         (•) 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 

LOWEB  BIVEB,  AT  EL  WOOD,   KAVB.    (CONTBIBUTION). 

Total  sum  contributed *$50, 000. 00 

June  80,  1908,  amount  expended  during  fiscal  year  for  works  of 
Improvement 36,679.69 


July  1,  1908,  balance  unexpended 13,320.31 

July  1, 1908,  outstanding  liabilities 91. 44 


July  It  1908,  balance  available 13,228.87 


*  See  consolidated  money  statement  on  page  548. 

>  Amount  deposited  by  railroad  companies,  September  12  and  October  8,  1907. 
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CONSOLIDATED. 


July  1,  1907,  balance  unexpended $424,626.55 

Amount  allotted  from  emergency  appropriations  of  March  3,  1905, 

and  March  2,  1907 20,000.00 

Amount  contributed  by  private  parties 50,000.00 

Amount  received  from  sales,  etc 5,448.62 


500. 075. 17 
June  30,  1908,  amount  expended  during  fiscal  year : 

For  works  of  improvement $82,174.59 

For  maintenance  of  improvement 125,661.48 

207,836.07 


July  1,  1908,  balance  unexi)ended 292,239.10 

July  1,  1908,  outstanding  liabilities 41, 688. 66 


July  1,  1908,  balance  available 250,550.44 


Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  maintenance  of  improvement,  in  addition  to  the 
balance  unexpended  July  1,  1908 350,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  B  B  1.) 

^.  Osacje  River^  Missou7n, — A  history  of  the  work  of  improvement 
on  this  river,  from  the  adoption  of  the  original  project  in  1871  to  the 
end  of  the  fiscal  year  1900,  was  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1900,  page  4944. 

The  original  condition  was  one  of  alternate  pools  and  shoals. 

The  work  has  been  carried  on  under  two  projects — that  of  open- 
channel  improvement,  by  the  construction  of  cross  and  wing  dams,  in 
addition  to  dredging  and  removal  of  obstructions  to  navigation,  such 
as  snags,  etc.,  and  the  construction  of  a  lock  and  dam  7  miles  above 
the  mouth  of  the  river. 

The  removal  of  obstructions  under  the  first  project  contemplates 
maintenance.  The  obstructions  will  form  anew,  and  while  the  cross 
and  wing  dams  have  a  degree  of  permanency,  they  must  receive  fre- 
quent repair  and  extension  to  keep  up  their  efficiency. 

The  amount  expended  by  the  Ueneral  Government  upon  both  proj- 
ects up  to  June  30,  1908,  is  $732,974.33. 

By  the  act  of  March  2,  1907,  the  sum  of  $10,000  was  appropriated 
for  general  improvement  and  $68,000  was  appropriated  for  con- 
tinuing construction  of  Lock  and  Dam  No.  1,  with  authority  for 
contracts  to  the  additional  amount  of  $160,000,  of  which  $60,000  is 
yet  to  be  appropriated  for  completion  of  the  lock  and  dam. 

During  the  past  year  work  has  consisted  in  additional  protection 
to  the  lock  and  pier  No.  1.  Additional  protection  for  weirs  6  to  10 
is  now  in  progress. 

It  is  proposed  to  use  the  amount  that  can  be  profitably  expended 
in  fiscal  year  ending  June  30,  1910,  in  addition  to  the  balance  unex- 

f)ended  Jiily  1?  1908,  for  works  of  improvement,  in  completion  of 
jOck  and  Dam  No.  1  ($60,000)  and  for  maintenance  of  general 
improvement,  including  snagging,  dredging,  and  repairs  to  dikes 
($20,000). 
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Previous  reports:  Preliminary  examinations  August  22,  1884,  and 
December  10, 1886.  Reports  of  surveys  December  28,  1870,  February 
11,  1875,  February  13,  1879,  April  21,  1881,  January  9,  1890,  Novem- 
ber 9,  1900.  Project  adopted  in  1871 ;  snagging,  dredging,  and  wing 
dams,  modified  in  1890  by  one  lock  and  dam  near  mouth. 

Reference  to  report  on  examination  made  in  compliance  with  act 
of  March  2, 1907,  will  be  found  on  page  551  of  this  report 

Amount  of  freight  carried  on  the  Osage  River, 


Calendar  year—  Tons. 

1805 76, 706 

1896 72,393 

1897 71,247 

1898 84,286 

1899 76,702 

1900 96,144 

1901 - 72,339 

July  1,  1907,  balance  unexpended $107,779.10 

Amonnt  appropriated  by  Sundry  civil  act  approved  May  27,  1908—    100, 000. 00 


Calendar  year —  Tons. 

1902 95,194 

1903 38,501 

1904 35,746 

1905 8, 678 

1906 20,506 

1907 81,601 


207, 779. 10 
June  30, 1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 55,421.60 


July  1,  1908,  balance  unexpended 152, 357. 50 

July  1,  1908,  outstanding  liabilities 8,745.85 


July  1,  1908,  balance  available 143,611.65 


Amount  (estimated)  required  for  completion  of  existing  project *60, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  in  addition  to  tbe  balance  unexpended  July  1,  1908 : 

For  works  of  improvement <>  $60, 000. 00 

For  maintenance  of  improvement 20,000.00 


80,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  B  B  2.) 

5.  Gasconade  River,  Missouri. — This  river  is  similar  to  the  Osage, 
consisting  of  alternate  shoals  and  pools.  The  project  for  the  im- 
provement of  this  stream,  adopted  in  1880.  consisted  in  the  removal 
of  snags  and  logs  from  the  channel  and  oi  leaning  timber  from  the 
banks  of  the  river,  where  necessary,  and  the  construction  of  wing 
dams  and  training  walls  to  concentrate  the  flow  of  water  upon  the 
dioals  to  increase  the  depth  over  them. 

From  the  nature  of  tne  project,  which  contemplates  maintenance 
and  relief  from  year  to  year  and  the  removal  of  obstructions  which 
are  constantly  forming  anew,  no  definite  time  can  be  fixed  for  its  com- 
pletion.   The  improvement  must  therefore  be  continuous. 

During  the  past  season  the  boating  channel  was  cleared  of  snags 
and  wreck  heaps  and  all  overhanging  trees  were  trimmed  or  felled. 

The  total  of  the  appr()j)riations  and  of  receipts  from  other  sources 
for  the  improvement  of  Gasconade  River,  beginning  with  the  act  of 
June  14,  1880,  is  $111,024.81. 

The  amount  expended  under  the  project  to  June  80,  1908,  is 
$109,466.16. 

«  For  lock  and  dam. 


650 


EEPOBT  OF  THB  CHIEF  OF  ENGINEEBS,  U.  8.  ASMY. 


It  is  proposed  to  use  the  amount  that  can  be  profitably  expended  in 
fiscal  year  ending  June  30,  1910,  in  addition  to  the  balance  unex- 
pended July  1, 1908,  for  works  of  improvement  in  continuing  pre.«cnt 
project,  which  is  indefinite,  including  plant  to  carry  on  work,  and  for 
maintenance  of  existing  works. 

The  head  of  navigation  is  Arlington,  Mo.,  and  the  number  of  navi- 
gable miles  is  107. 

Amount  of  freight  carried  on  the  Gasconade  River, 


Calendar  year — 


Tons. 

1895 47,544 

1896 46,294 

1897 30,515 

1898 30.981 

1899 24,259 

1900 51,580 

1901 19,460 


Calendar  year —  Toos. 

1902 44,380 

1903 10,788 

1904 14. 791 

1905 29.837 

1906 27.604 

1907 50.083 


Previous  reports:  Reports  of  previous  surv^s,  February  14,  1873, 
Annual  Report  Chief  of  Engineers,  page  479,  1873;  February  11, 
1880,  Annual  Report  Chief  of  Engineers,  page  1462,  1880;  June  30, 
1896,  Annual  Report  Chief  of  Engmeers,  page  3800,  1896.  Notes  on 
river  also  found  on  page  3539,  A^ual  Report  Chief  of  Engineers, 
1898. 

Reference  to  report  on  examination  made  in  compliance  with  act 
of  March  2, 1907,  will  be  found  at  the  bottom  of  this  page. 

July  1.  1907,  balance  unexpended $9, 918.  TO 

June  30, 1908,  amount  expended  during  fiscal  year  for  maintenance  of 
improvement 7,  7G0. 54 


July  1,  1908.  balance  unexpended 2, 158. 16 


Amount  (estimated)  required  for  completion  of  existing  project- Indefinite. 


Amount  that  can  be  profitably  exi)ended  In  fiscal  year  ending  June  30. 
1910,  for  works  of  improvement  and  for  maintenance.  In  addition 
to  the  balance  unexpended  July  1,  1908 27, 600. 00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1S&9. 

(See  Appendix  BBS.) 

EXAMINATIONS    AND    SUR\T:Y8    MADE    IN    COMPLIANCE    WITH    RIVER   AND 
HARBOR  ACT  APPROVED  MARCH  2,  1907. 

Reports  on  preliminary  examinations  and  surveys  required  by  the 
river  and  harbor  act  of  March  2,  1907,  of  the  foUowii^  localities 
within  this  district  were  duly  submitted  by  the  district  oflncer.  They 
were  reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors, 
pursuant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
documents  as  indicated: 

L  Survey  of  Missouri  River  at  St.  Joseph.  Mo,,  with  a  view  to 
preventing  a  cut-off  into  Lake  Contrary  and  other  lakes. — Report 
dated  December  26,  1907,  is  printed  in  House  Document  No.  824, 
Sixtieth  Congress,  first  session.  A  plan  for  improvement  at  an 
estimated  cost  of  $150,000  is  presented. 

^.  Preliminary  examination  with  plan  and  estimate  of  cost  of  im- 
provement of  Gasconade  River^  Missouri^  from  its  mouth  to  Gas- 
eondy.— Reports  dated  June  4,  l^tfl,  wid  E^bruaxy  24,  1908,  are 


EIVSB  AND  HABBOB  IMPB0VEMENT8.  551 

printed  in  House  Document  No.  829,  Sixtieth  Congress,  first  session. 
A  plan  for  improvement  at  an  estimated  cost  of  $110,000,  or  for  a 
progressive  improvement  with  an  annual  appropriation  is  presented. 

S.  Preliminary  examination  with  plan  and  estimate  of  cost  of  im- 
provement of  Osage  River^  Missouri^  from  its  mouth  to  the  mouth  of 
Niangua  River. — ^Reports  dated  June  4,  1907,  and  January  21,  1908, 
are  printed  in  House  Document  No.  960,  Sixtieth  Congress,  first 
session.  A  plan  for  improvement  at  an  estimated  cost  of  $305,000 
is  presented. 

The  local  oflScer  was  also  charged  with  the  duty  of  making  a  pre- 
liminary examination  and  survey  of  Missouri  River^  from  the  month 
to  Sioux  City^  provided  for  in  the  river  and  hapbor  act  of  March  2, 

1907,  and  reports  thereon  will  be  duly  submittea. 

IMPROVEMENT    OF    RIVERS    AND    HARBORS    IN    THE    NASHVILLE, 
TENNESSEE.  DISTRICT. 

This  district  was  in  the  charge  of  Maj.  Wm.  W.  Harts,  Corps 
of  Engineers,  having  imder  his  immediate  orders  First  Lieut.  W.  G. 
Caples,  Corps  of  Engineers,  to  October  20,  1907,  and  Capt.  Alfred 
B.  Putnam,  Corps  of  Engineers,  since  October  18,  1907.  Division 
engineer,  Col.  E.  H.  Ruffner,  Corps  of  Engineers,  to  February  28, 

1908,  and  Col.  W.  T.  Bossell,  Corps  of  Engineers,  since  that  date. 

1.  Obion  and  Forked  Deer  rivers^  Tennessee. — ^The  river  and  har- 
bor act  of  June  13,  1902,  authorized  the  joint  improvement  of  the 
Obion  and  Forked  Deer  rivers. 

(a)  Obion  River. — ^This  stream  is  situated  in  northwestern  Ten- 
nessee. It  is  formed  by  the  junction  of  its  North  and  South  forks 
about  6  miles  northeast  of  Obion,  which  is  considered  the  head  of 
navigation,  and  it  flows  in  a  general  southwesterly  direction  about  76 
miles,  entering  the  Mississippi  River  some  5  miles  below  the  Missouri 
and  Arkansas  State  line. 

In  its  original  condition  the  obstructions  on  this  river  were  almost 
wholly  drirt,  snags,  and  overhanging  trees,  which  made  navigation 
difficult  and  unceHain. 

The  original  project  was  based  on  a  survey  made  in  1891,  and  was 
adopted  by  the  river' and  harbor  act  of  July  13,  1892.  The  scope  of 
the  work  was  to  obtain  3-foot  navigation  at  low  water  by  means  of 
open-channel  work,  at  an  estimated  cost  of  $50,000.  After  an  ex- 
penditure of  $15,795.01  this  project  was  modified  in  June,  1897,  to 
one  for  maintenance,  so  as  to  keep  the  river  free  from  such  obstruc- 
tions as  would  prevent  navigation  at  medium  and  high  stages,  at  an 
estimated  annual  cost  of  $2,500. 

In  1903  the  annual  expenditure  recommended  for  maintenance  of 
the  Obion  and  Forked  Deer  rivers  was  reduced  from  $4,500  to  $2,250. 
(See  Annual  Report  for  1904,  p.  2351.) 

Appropriations  and  allotments  aggregating  $29,400  have  been  made 
for  the  Obion  River,  of  which  $12,391.78  has  been  expended  under 
thepresent  project  to  June  30,  1908. 

Tne  expenditures  have  resulted  in  temporary  improvements  to  the 
channel,  lessening  the  dangers  to  navigation  at  medium  and  higher 
stages  from  Obion,  Tenn.,  to  mouth  of  river.  The  navigability  of 
the  Obion  River  depends  largely  on  the  stage  of  water  in  the  Missis- 
sippi.   Navigation  is  not  practicable  at  low  stages. 
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For  the  calendar  year  ending  December  31, 1907,  the  reported  com- 
merce on  this  stream  amounted  to  26,247.  tons,  having  an  estimated 
vahie  of  about  $115,109,  consisting  almost  wholly  of  timber  products. 

For  additional  details  of  the  Obion  River,  see  the  account  of  its 
survey  in  the  Annual  Report  of  1891,  page  2992.  The  effect  of  the 
improvement  on  freight  rates  is  not  believed  to  be  important  and  can 
not  readily  be  ascertained. 

The  district  officer  expresses  the  opinion,  for  reasons  stated  in  his 
report,  that  further  appropriations  under  this  project  are  not  war- 
ranted. 

July  1, 1907,  balance  unexpended $2,  247. 60 

June  30, 190S,  amount  expended  during  fiscal  year  for  maintenance  of 
improvement 1, 034. 29 

July  1,  1908,  balance  unexpended %  213. 21 

July  1,  1908,  outstanding  liabilities 13.00 

July  1,  1908,  balance  available 1«200.21 

(b)  Forked  Deer  River, — This  stream  is  formed  by  the  junction  of 
its  North  and  South  forks  about  8  miles  southwest  or  Dyersburg,  and 
flows  thence  in  a  general  southwesterly  direction  about  21  miles,  enter- 
ing the  Obion  River  about  3^  miles  from  the  MississippL  Dyersburg 
is  considered  the  head  of  navigation  on  the  North  Fork.  Jackson, 
Tenn.,  was  formerly  considered  the  head  of  navigation  on  the  South 
Fork,  but  in  recent  years  navigation  appears  to  have  been  limited  to 
the  lower  portion  of  this  stream. 

In  their  ori^nal  condition  the  main  stream  and  its  branches,  the 
North  Fork  and  South  Fork,  were  greatly  obstructed  by  snags  and 
drift.  The  original  project  may  be  said  to  have  been  adopted  oy  the 
river  and  harbor  act  of  August  2, 1882,  and  was  based  on  a  report  of 
an  examination  of   South  Fork,  dated  December   16,   1880.     This 

Eiroject  was  subsequently  modified  by  extension  to  include  the  North 
""ork  and  main  stream  until  appropriations  aggregating  $25,000  were 
made  and  expended.  The  operations  proposed  were  open-channel 
work,  by  which  it  was  sought  to  maintain  a  satisfactory  channel  all 
the  year  round.  This  project  was  set  aside  in  view  of  the  fact  that 
the  result  aimed  at  could  not  be  accomplished  b^  this  method. 

The  present  project  for  maintenance,  based  on  the  provisions  of  the 
act  of  March  3, 1899,  provided  for  the  removal  of  surface  obstructions 
from  the  Forked  Deer  River  and  its  navigable  branches  (North  and 
South  forks),  at  an  estimated  annual  cost  of  $2,000.  In  1903  the 
annual  expenditure  recommended  for  maintenance  of  both  the  Obion 
and  Forked  Deer  rivers  was  reduced  from  $4,500  to  $2,250.  (See 
Annual  Report  for  1904,  p.  2351.]  Under  this  project  appropria- 
tions and  allotments  aggregating  $12,600  have  been  made,  of  which 
$11,614.83  has  been  expended  to  June  30,  1908.  The  expenditures 
have  resulted  in  temporary  improvements  to  the  channel,  lesseninsr 
the  dangers  to  navigation  at  medium  and  higher  stages.  The  navi- 
gability of  the  Forked  Deer  River  depends  largeljr  upon  the  stage  of 
water  in  the  Mississippi.  Navigation  is  not  practicable  at  low  stages. 
For  the  calendar  year  ending  December  31, 1907,  the  reported  com- 
merce on  this  stream  amounted  to  13,058  tons,  having  an  estimated 
value  of  about  $53,891,  and  consisting  almost  whdly  of  timber 
products;  passengers  carried,  400. 
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For  list  of  sundry  examinations  and  surveys  of  Forked  Deer  River 
and  its  navigable  branches,  see  Report  of  Chief  of  Engineers  for  1899, 
page  396.  For  report  of  latest  examination  of  Obion  and  Forked 
Deer  rivers,  see  Report  of  Chief  of  Engineers  for  1904,  page  2351 
et  seq. 

The  effect  of  the  improvement  on  freight  rates  it  not  believed  to 
be  important  and  can  not  readily  be  ascertained. 

This  river  has  been  combined  with  the  Obion  in  the  work  of  im- 
provement, and  they  have  ordinarily  been  considered  together  in 
making  appropriations  of  funds. 

The  district  officer  expresses  the  opinion,  for  reasons  stated  in  his 
report  on  Obion  River,  tnat  further  appropriations  under  this  project 
are  not  warranted. 

July  1, 1907,  balance  unexpended $1, 716. 21 

June  30, 1008,  amount  expended  during  fiscal  year  for  maintenance  of 
improvement 731.04 

July  1, 1908,  balance  unexpended 085. 17 

July  1,  1908,  outstanding  liabilities 11.  50 

July  1,  1908,  balance  avaUable 973.07 

CONSOLIDATED. 

July  1,  1907,  balance  unexpended $3, 963. 71 

June  30, 1908,  amount  expended  during  fiscal  year  for  maintenance  of 
improvement 1, 765. 33 

July  1, 1908,  balance  unexpended 2, 198. 38 

July  1,  1908,  outstanding  liabilities 24. 50 

July  1,  1908,  balance  available 2,173.88 

(See  Appendix  C  C  1.) 

S.  Cumberland  River,  Tennessee  and  Kentucky. — ^The  Cumberland 
River  rises,  in  eastern  Kentucky,  on  the  western  slope  of  the  Cumber- 
land Mountains,  flows  in  a  tortuous  course  of  about  688  mile>s 
through  eastern  Kentucky,  middle  Tennessee,  and  western  Kentucky, 
and  discharges  into  the  Ohio  River  near  Smithland,  Ky.  From  Bum- 
side,  Ky.,  the  head  of  steamboat  navigation,  to  Smithland,  Kv.,  the 
distance  is  518  miles  by  the  river,  203  miles  being  in  the  State  oi  Ken- 
tucky and  315  miles  in  the  State  of  Tennessee. 

(a)  Below  Nashville  {193  miles) .— From  1830  to  1840  the  legis- 
latures of  Tennessee  and  Kentucky  made  several  appropriations  for 
the  improvement  of  the  navigation  of  the  Cumberland  River,  but 
little  benefit  to  the  general  condition  of  the  river  seems  to  have  been 
accomplished.  The  Cumberland  Navigation  Company  was  incor- 
porate by  the  State  of  Tennessee  in  1846  for  improving  the  "  navi- 
gation of  the  Cumberland  River  below  the  town  of  Nashville  by 
means  of  a  system  of  locks  and  dams,"  but  nothing  effective  was  done 
to  carry  out  the  proposed  improvement. 

In  its  original  condition  this  section  of  the  river  was  considerably 
obstructed  by  rocky  ledges,  conglomerate,  gravel  and  sand  bars,  snags, 
and  other  surface  obstructions,  on  account  of  which  navigation  was 
rendered  very  uncertain. 

From  July  17, 1832,  to  July  7, 1838,  Congress  made  five  appropria- 
tions for  improving  the  Cumberland  River,  Tennessee  and  Kentucky, 
asgre^ting  $155,000,  $20,000  of  which  was  to  be  expended  below 
Neville  and  $186,0Ck)  on  the  river  generally,  V>\\1  «3\  ^^  v^y^qt^tv^- 
tions  for  the  above  period  were  expended  belo^  ^«c^TiS^<^  Vx^  yo^'c^n^ 
tiie  went  locMlitieeL 
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Between  1888  and  1871  no  appropriations  for  this  river  were  made. 
The  original  project  (open-channel  work),  which  provided  specifically 
for  operations  on  this  section,  was  adopted  by  the  river  and  harbor 
act  of  March  3,  1871,  based  on  project  submitted  January  20,  1871. 
The  work  proposed  was  as  follows:  To  excavate  the  bars  and  rock 
ledges  in  order  to  get  an  additional  depth  of  water,  to  contract  the 
waterways  in  places  in  order  to  get  the  requisite  depth^  to  remove 
snags  and  bowlders  from  the  main  channel^  and  to  restram  tributary 
streams  in  well-determined  channels  at  their  junction  with  the  river. 

To  increase  the  depth  of  water  at  the  shoals  in  Kentucky  Chute  at 
the  junction  of  the  Cumberland  with  the  Ohio  River,  a  Board  of 
En^neer  officers  in  1888  recommended  the  construction  of  a  dike  near 
Smithland,  Ky.,  at  an  estimated  cost  of  $129,600.  The  river  and  har- 
bor act  of  September  19, 1890,  allotted  $30,000  from  the  appropriation 
for  improving  Cumberland  River  below  Nashville,  to  be  expended  in 
improving  the  mouth  of  the  river,  as  recommended. 

Appropriations  aggregating  $305,000  were  made  and  expended,  thus 
completing  the  above  project.  The  expenditures  under  the  old  project 
have  resulted  in  lengthening  the  season  of  navigation  by  giving  an 
increased  depth  at  low  water  combined  with  greater  security  in  the 
passage  of  obstructions. 

The  present  project  for  improving  the  Cumberland  River  below 
Nashville  was  adopted  July  13,  1892,  by  river  and  harbor  act  of  that 
date.  It  contemplates  the  extension  or  the  lock  and  dam  system  of 
the  upper  river  over  a  considerable  portion  of  the  river  below  Nash- 
ville by  the  construction  of  7  locks  and  dams,  commencing  at  or  near 
Ilarpeth  shoal  (Lock  A)  and  ending  at  Big  Eddy  shoal  (liOck  G) ; 
the  locks  to  be  62  feet  wide  and  280  feet  long,  with  lifts  varying  from 
8^  to  11^  feet  and  aggregating  some  70  feet.  The  project  also  includes 
the  improvement  of  the  Kentucky  Chute,  at  the  mouth  of  the  river, 
as  recommended  by  the  Board  of  Engineer  officers  in  1888,  the  neces- 
sary channel  work  below  Lock  G,  and  the  removal  of  surface  obstruc- 
tions, sna^,  logs,  etc.,  below  Nashville.  The  total  estimated  cost  of 
the  entire  improvement  is  $1,964,500.  (Annual  Report  of  the  Chief  of 
Engineers  for  1894,  page  1806.) 

Under  this  project  appropriations  aggre^te  $440,000,  which,  with 
receipts  from  sales  and  repayments,  $974.05,  makes  a  total  of 
$440,074.05. 

The  total  expenditures  under  this  project  to  June  30, 1908,  amount 
to  $432,242.61,  of  which  sum  about  $20,897.60  has  been  applied  to 
maintenance. 

These  expenditures  have  resulted  in  the  periodical  removal  of  snags 
and  other  surface  obstructions  from  the  navigable  channel,  the  pro- 
tection of  the  bank  of  a  part  of  Cumberland  Island  in  Kentucky 
Chute  at  the  mouth  of  the  river,  and  the  completion  and  placing  in 
operation  of  Lock  A,  whereby  6- foot  navigation  has  been  afforded  all 
year  round  for  a  distance  of  38.8  miles  above  the  lock.  The  season  of 
profitable  navigation  from  the  Ohio  River  to  Nashville  has  been  pro- 
longed by  forty-five  to  ninety  days,  depending  on  the  stage  of  water, 
making  it  now  average  eight  months  annually. 

The  Cumberland  River  below  Nashville  is  usually  navigable  for 

all  steamboats  plying  on  it  for  six  months  in  each  year;  for  hoats  not 

drawing  over  3  feet,  from  six  to  eight  months,  and  for  boats  draw- 

ing  16  inches  or  less,  the  whole  year.    Greneral  navigation,  however, 

is  practically  closed  for  several  monWis  eacXi  ^«dj^  dxicin^  low  water. 
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As  a  general  rule,  when  the  stage  is  below  2^  feet,  navigation  is 
closed;  between  2^  feet  and  5  feet,  it  is  uncertain,  and  above  5  feet, 
good.  A  table  is  given  on  page  390  of  the  Annual  Report  of  the 
Chief  of  Engineers  for  1902  showing  the  stages  at  Burnside,  Car- 
thage, Nashville,  and  Clarksville  for  the  years  1898-1902. 

Tne  reported  commerce  for  the  calendar  year  1907  was  300,810 
tons,  having  an  estimated  value  of  about  $5,8y7,957;  passengers  car- 
ried, 14,000.  The  tonnage  consisted  principally  of  timber  products, 
grain,  and  general  merchandise. 

It  is  reported  that  the  Tennessee  Central  Railroad,  which  parallels 
the  Cumberland  River  from  Nashville  to  Clarksville,  had  rates  in 
force  before  the  completion  of  Lock  and  Dam  A  of  from  18  to  26 
cents  per  100  pounds,  and  since  this  lock  was  put  in  operation  these 
rates  have  been  reduced  above  the  lock  to  from  6  cents  to  12  cents  per 
lOOpounds. 

The  quantity  of  grain  handled  by  the  local  steamboats  has  in- 
creased considerably  since  the  completion  of  Lock  A. 

The  balance  available  will  be  applied  to  expenses  of  making  com- 
plete location  survey  for  locks  and  dams  in  Cumberland  River  below 
Nashville,  authorized  by  the  act  of  March  2,  1907,  and  to  the  neces- 
saiT  maintenance. 

A  preliminary  report  of  this  survey  is  printed  in  House  Document 
No.  758,  Sixtieth  Congress,  first  session. 

The  amount  estimated  as  a  profitable  expenditure  in  the  fiscal  year 
ending  June  30, 1910,  will  be  applied  to  necessary  maintenance.  The 
funds  are  needed  for  an  extension  of  benefits  and  for  maintaining 
the  river  in  a  navigable  condition. 

Additional  details  and  maps  relating  to  this  section  are  given  in 
the  report  of  survey.  Annual  Report  of  1890,  page  2152,  and  the 
report  of  the  Board  of  Engineer  ojfficers,  Annual  Report  of  1888, 
page  1626. 

For  report  of  the  Board  of  Engineers  for  Rivers  and  Harbors 
under  date  of  February  26,  1906,  concerning  the  further  improve- 
ment of  Cumberland  River,  see  House  Document  No.  699,  Fifty-ninth 
Confess,  first  session. 

It  is  deemed  advisable  that  provision  should  be  made  for  the  neces- 
sary surveys  to  locate  sites  and  for  acquisition  of  land  required  for 
the  additional  locks  and  dams  to  be  constructed  under  the  adopted 
project  in  order  to  avoid  delays  incident  to  such  work  after  appro- 
priations for  actual  construction  have  been  made. 

July  1,  1907,  balance  unexjiended $21,400.78 

June  30,  1908,  amount  exi>euded  during  fiscal  year : 

For  survey $9,781.88 

For  maintenance  of  improvement 2,887.46 


12,609.34 

July  1,  1908,  balance  unexpended 8,731.44 

July  1,  1908,  outstanding  liabilities 897.92 

k 


July  1,  1908,  balance  available 7,833.52 


Amount  (ertimated)  required  for  completion  of  existing  project_>  1,549,818.81 

.\ mount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1910,  for  maintenance  of  improvement,  in  addition  to  tlie 
balance  unexpended  July  1,  1908 lO.QCW.Qft 

Submitted  in  compliance  with  requirements  of  wiwAty  e\v\\  tvcl  ot 
Jane  4, 1897,  antf  ot  section  7  of  the  river  and  barbor  ad  ol  \^S^. 
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(b)  Above  Nashville  {367  miles). — This  section  extends  from  Nash- 
ville to  the  mouth  of  Rockcastle  River.  In  its  original  condition  it 
was  considerably  obstructed  by  rock  reefs,  ledges,  snags,  etc.,  which 
greatly  impeded  navigation  between  Nashville  and  Burnside  (about 
325  miles),  while  above  Burnside  the  Smith  shoals  formed  a  serious 
obstruction  to  navigation  at  practically  all  stages. 

The  original  scheme  of  improvement  above  Nashville,  as  modified 
and  extended,  contemplated  open-channel  work  from  Nashville, 
Tenn.,  to  Cumberland  Ford  (Pmeville,  Ky.),  497  miles,  at  an  esti- 
mated cost  of  $374,764,  and  was  based  on  projects  submitted  January 
20,  1871,  and  February  8,  1872. 

The  first  appropriation,  specifically  applicable  to  the  Cumberland 
River  above  Nashville,  was  made  by  the  act  of  August  14,  1876. 

This  open-channel  scheme  of  improvement,  or  old  project,  resulted 
in  giving  increased  depths  at  several  of  the  principal  obstructions, 
thus  securing  a  longer  and  safer  period  of  navigation.  Under  this 
project  and  its  modifications  appropriations  aggregating  $346,000 
were  made  and  expended. 

The  project  for  the  canalization  of  the  Cumberland  River  above 
Nashville,  based  on  reports  of  an  examination  and  survey  in  1882 
and  1883,  was  adopted  by  the  river  and  harbor  act  of  August  5, 1886. 

This  scheme  of  improvement  provided  for  the  construction  of  22 
locks  and  dams  below  Burnside,  Ky.,  and  6  locks  and  dams  at  Smith 
shoals,  above  Burnside,  the  intention  being  to  provide  a  complete  sys- 
tem of  lockage  from  Nashville,  Tenn.,  to  Rockcastle  River,  so  as  to 
afford  a  channel  depth  of  6  feet,  the  locks  to  be  52  feet  wide  tfnd  280 
feet  long,  with  lifts  varying  from  10  to  12  feet,  at  an  estimated  cost 
of  $8,500,000. 

The  river  and  harbor  act  of  March  3,  1905,  authorized  continuing 
contract  for  the  completion  of  Lock  and  Dam  No.  21,  to  the  amount 
of  #200,000,  in  addition  to  a  direct  appropriation  of  $74,000  and  the 
available  funds  to  the  credit  of  any  project  above  said  lock  and  dam. 

The  entire  amount  authorized  by  this  act  has  been  appropriated. 
Owing  to  financial  difficulties  the  Continental  Engineering  and  Con- 
tracting Company,  of  Buffalo,  N.  Y.,who  had  the  contract  for  the  con- 
struction of  Lock  and  Dam  No.  21,  gave  up  their  contract,  which  was 
duly  annulled  May  23, 1908,  and  the  unfinished  portion  of  their  work  is 
being  underbiken  by  hired  labor.  The  district  officer,  in  the  appendix 
to  this  report,  recommends  that  an  additional  sum  of  $85,000  be 
appropriated  to  finish  the  work  at  Lock  21,  as  experience  shows  that 
it  will  be  impossible  to  build  the  dam  and  do  the  necessary  work  of 
bank  protection  and  paving  within  the  present  estimate  of  cost  His 
recommendation  is  concurred  in. 

On  February  16,  1905,  the  Board  of  Engineers  for  Rivers  and  Har- 
bors reported  on  the  project  of  canalization  as  follows: 

The  Board  Is  of  the  opinion  that  the  regulation  of  the  river  and  ♦  ♦  ♦ 
the  completion  of  TiOcks  and  Dams  3,  4,  5,  6,  and  7  above  NashviUe,  so  as  to 
carry  the  improvement  of  the  river  from  its  mouth  to  Carthage,  Tenn.,  is  worthy 
of  beinj?  continued  by  the  United  States,  but  that  the  construction  of  the  locks 
and  dams  proposed  between  Carthage  and  Burnside,  except  No.  21,  now  under 
contract,  is  not  at  jiresent  justified  by  the  commerce  involved. 

The  river  and  harbor  act  of  March  2,  1907,  adopted  the  modified 
project  for  completing  the  improvement  in  accordance  with  this 
report,  by  providing  for  the  completion  of  Locks  and  Dams  Nos. 
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8,  4,  5,  6,  and  7  at  an  additional  expenditure  of  $550,000,  thus  reduc- 
ing the  cost  of  the  project  as  modified  to  $2,769,000,  increased  in  this 
report  to  $2,854,000.  The  act  appropriated  $150,000  and  authorized 
continuing  contracts  in  the  further  sum  of  $400,000  for  completing 
the  project.    Of  the  latter  amount  $250,000  is  still  to  be  appropriated. 

XJnder  the  project  of  canalization,  appropriations  aggregating 
$2,619,000  have  been  made;  $475.90  has  been  received  from  recover- 
ies, sales,  etc.,  making  a  total  of  $2,519,475.90.  Of  this  amount  about 
$32,036.95  is  chargeable  to  maintenance,  leaving  $2,487,438.95  appli- 
cable to  works  of  improvement.  The  total  expenditures  under  this 
project  to  June  30, 1908,  amount  to  $2,120,426.31,  of  which  sum  about 
$31,349.87  was  applied  to  maintenance. 

These  expenditures  have  resulted  in  the  periodical  removal  of 
snags  and  other  obstructions;  the  completion  and  operation  of  Lock 
and  Dam  No.  1  (2.5  miles  below  Nashville) ;  and  Lock  and  Dam  No.  2 
*  (9  miles  above  Nashville) :  the  completion  of  the  masonry  required 
for  looks  and  abutments  ot  Dams  Nos.  3,  4,  5,  6,  and  7  (26,  44.7,  72, 
89,  and  106.6  miles,  respectively,  above  Nashville) ;  the  purchase  of 
sites  for  abutment  at  Lock  No.  8  (125.2  miles  above  Nashville),  and 
for  Lock  and  Abutment  No.  22  (320.2  miles  above  Nashville) ;  the 
selection  of  sites  for  the  locks  of  the  Smith  shoals  system ;  the  letting 
and  partial  execution  of  the  contracts  for  the  construction  and  erec- 
tion of  the  gates  for  Locks  3  to  7,  and  for  Lock  21 ;  the  partial  con- 
struction of  Lock  21 ;  the  purchase  and  delivery  of  the  lumber  for  Dams 
Nos.  8  and  5 ;  and  contingencies  pertaining  to  the  entire  improvement 

The  Cumberland  River  is  navigable  usually  from  Nashville  to 
Bumside,  Ky.,  325  miles,  for  steamboats  drawing  not  more  than  3 
feet  from  four  to  six  months  of  each  year,  and  for  boats  of  greater 
draft  from  two  to  three  months.  The  fall  is  223  feet,  or  about  8 
inches  per  mile. 

From  Nashville  to  Caney  Fork  River  (Carthage,  116  miles)  the 
river  is  navigable  for  steamboats  of  2^  feet  draft  from  six  to  eight 
months,  and  for  those  of  greater  draft  four  or  five  months.  Steam- 
boats of  light  draft  can  ascend  to  Burkesville,  236  miles  above  Nash- 
ville, for  from  five  to  seven  months  and  larger  boats  four  or  five 
months.    The  head  of  navigation  is  Bumside,  Ky. 

The  completion  of  Lock  and  Dam  No.  1  gives  6-foot  navigation  the 
year  round  for  a  distance  of  12^  miles  above  Lock  No.  1,  or  10  miles 
above  Nashville,  and  affords  a  good  harbor  at  Nashville,  where  a 
number  of  new  boats  and  barges  were  put  in  commission  as  a  result 
of  the  improvement. 

^  Lock  No.  2  was  put  in  operation  on  October  9,  1907.  The  comple- 
tion of  this  lock  forms  a  pool  extending  to  a  point  26  miles  above 
Nashville.  Under  the  contract  with  the  Penn  Bridge  Company  for 
the  ^ates  for  liocks  3  to  7  those  for  No.  3  were  to  have  been  erected 
not  later  than  October  31,  1907,  but  this  time  limit  was  waived  for 
proper  cause.  It  is  expected  to  place  both  Locks  3  and  5  in  opera- 
tion during  the  coming  autunm.  The  contract  with  the  Penn  Bridge 
Company  calls  for  the  erection  of  the  gates  as  follows:  Locks  4  and 
5,  not  later  than  October  31, 1908 ;  Locl^  6  and  7,  not  later  than  Octo- 
ber 81, 1909. 

The  early  completion  of  the  work  at  Locks  3,  4,  5,  6,  and  7,  where 
the  more  expensive  masonry  parts  have  already  been  built,  is  re- 
garded of  great  importance,  as  this  is  necessary  to  mftk^  tVid^  yccc^'^^n^ 
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ment  available  and  will  provide  a  permanent  channel  for  navigation 
from  Nashville  to  Carthage  and  the  Caney  Fork  River.  When  these 
locks  are  in  operation  the  effect  of  the  project  on  freight  rates  will  be 
more  fully  apparent. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure in  the  fiscal  year  1910  as  follows:  Two  hundred  and  fifty 
thousand  dollars  to  the  continuing-contract  work  on  Locks  and  Dams 
3  to  7,  inclusive ;  $85,000  to  the  work  of  placing  Lock  21  in  operation, 
and  $10,000  to  maintenance  of  improvement.  The  funds  are  needed 
to  make  the  improvement  available  for  the  needs  of  commerce  and 
for  maintaining  the  channel  of  the  river  in  a  navigable  state. 

The  commerce  on  the  Cumberland  River  above  Nashville  for  the 
calendar  year  1907,  as  nearly  as  could  be  ascertained,  aggregated 
241,571  tons,  having  an  estimated  value  of  about  $9,914,916;  passen- 
gers carried,  70,000.  The  tonnage  consisted  mainly  or  timber  and 
farm  products  and  general  merchandise. 

For  references  to  surveys  see  page  495,  Annual  Report  of  Chief  of 
Engineers,  1906. 

July  1,  1907,  balance  unexpended $383, 355, 87 

Amount  appropriated  bj  sundry  ciyil  act  approved  May  27,  1908 .    200, 000. 00 

583,365.37 

June  30,  1908,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $180,368.37 

For  maintenajice  of  improvement 8,942.41 

184,305.78 


July  1,  1908,  balance  unexpended 399,049.59 

July  1,  1908,  outstanding  liabilities 10,802.02 

July  1,  1908,  balance  available 388,247.67 


July  1,  1908,  amount  covered  by  uncompleted  contracts 65,653. 25 

Amount  (estimated)  required  for  completion  of  existing  project 335, 000. 0(> 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement  and  for  maintenance,  in 
addition  to  tbe  balance  unexpended  July  1,  1908 •345,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  C  C  2.) 

3,  Operating  and  care  of  locks  and  dams  on  Cumberland  River. — 
Three  locks  are  now  in  operation  on  the  Cumberland  River,  viz. 
Locks  A  and  No.  1,  41.4  and  2.5  miles,  respectively,  below  Nashville, 
aiul  Lock  No.  2,  9  miles  above  Nashville.  Locks  A  and  No.  1  were 
placed  in  operation  November  26,  1904,  and  Lock  No.  2,  October  9, 
1907.  They  have  an  available  length  of  280  feet,  a  clear  width  of  62 
feet  between  walls,  and  a  depth  of  6J  feet  on  miter  sills  at  low  water, 
except  at  lower  miter  sill  of  Lock  A,  where  the  present  low- water 
depth  is  only  1  foot.  This  depth  will  be  increased  to  6J  feet  by  the 
construction  of  the  next  lock  below. 

The  first  allotment  from  the  indefinite  appropriation  of  July  5, 
1884,  for  the  operation  and  care  of  these  locks  was  made  June  26, 1905. 

During  the  calendar  year  1907  the  traffic  past  Lock  A  was  about 
79,416  tons;  past  Lock  No.  1,  about  80,181  tons;  and  past  Lock  No.  2, 

«  Of  this  amount  $250,000  is  tor  continning-contract  work  authorized  by  the 
river  and  harbor  act  of  March  2,  1907,  |S5,000  f^r  completing  work  at  Lock  No. 
21,  and  $10,000  for  maintenance. 
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since  the  commencement  of  its  operation  in  October,  1907,  about 
16,403  tons. 

The  amount  expended  to  June  30,  1908,  was  $29,175.83,  of  which 
$16,623.95  was  expended  during  the  past  fiscal  year. 

(See  Appendix  C  C  3.) 

4.  Coney  Fork  River ^  Tennessee. — ^This  stream  lies  in  the  central 

gart  of  Tennessee.  After  a  course  of  about  200  miles,  wholly  in  the 
tate,  it  empties  into  the  Cumberland  River  at  Carthage,  Tenn., 
about  116  miles  above  Nashville.  It  is  the  largest  tributary  of  the 
Cumberland  River. 

In  its  original  condition  the  principal  difficulties  were  found  to  be 
rock  reefs,  gravel  and  sand  bars,  and  a  crooked  and  shallow  channel 
greatly  impeded  by  surface  obstructions. 

No  work  was  done  by  the  United  States  prior  to  that  begun  under 
the  present  project.  The  present  project,  adopted  June  14,  1880,  is 
based  on  the  report  of  1879,  and  an  extension  of  the  project  is  based 
on  the  report  of  1886.  It  provides  for  improving  the  92  miles  of 
river  from  Franks  Ferry,  the  head  ©f  navigation,  to  its  mouth, 
Carthage,  Tenn.,  by  removing  the  surface  obstructions,  building  rip- 
rap dams  and  training  walls,  so  as  to  obtain  sufficient  water  for  safe 
navigation  during  boating  season  for  steamboats  drawing  not  more 
than  3  feet,  at  an  estimated  cost  of  $45,228.  (Annual  Report  of  the 
Chief  of  Engineers  for  1887,  p.  1767.) 

Under  this  project  appropriations  aggregating  $28,000  have  been 
made  and  $26,466.31  expended  to  close  of  the  fisc^  year  ending  June 
80,  1908. 

From  August,  1880,  when  the  first  work  was  done,  to  August,  1891, 
when  the  last  work  was  done,  $25,000  was  expended.  The  results 
were  an  improvement  of  the  channel  at  a  3-foot  stage  from  Franks 
Ferry  to  the  mouth  of  the  river.  The  improvement,  however,  was  not 
permanent  and  can  not  be  made  so  under  the  present  project.  The 
additional  work  required  is  therefore  practically  for  maintenance. 

No  appropriations  were  made  from  1890  to  1905,  and  no  work  was 
done  for  upwards  of  17  years. 

The  available  balance  will  be  expended  in  clearing  the  channel  of 
the  river  of  surface  obstructions,  m  accordance  witn  the  approved 
project 

A  snagging  party  with  outfit  was  sent  to  the  head  of  the  river 
in  June  to  commence  the  season's  work. 

In  view  of  the  meager  benefits  resulting,  it  is  not  believed  that 
fature  appropriations  are  warranted  under  this  project 

The  effect  of  the  improvement  on  freight  rates  is  not  believed  to 
be  important  and  can  not  be  readily  ascertained. 

The  commerce  on  the  Caney  Fork  River  for  calendar  year  1907, 
as  nearly  as  could  be  ascertained,  aggr^ated  7,367  tons,  having  an 
estimated  value  of  $92,167. 

July  1, 1907,  balance  unexpended $2, 886. 70 

June  80, 190^  amount  expended  during  fiscal  year  for  maintenance  of 
ImproTement 1, 363. 01 

Mtj  1*  1908,  balance  nnexp^ded 1, 633. 69 

July  1. 1908,  outstanding  liabilities 293. 60 

July  1, 1908,  balance  available ViARi  ^a 

(See  Appendix  004.) 
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5.  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation. — An  allotment  of  $800  was  made  in  April,  1906,  tor  re- 
moving the  wreck  of  the  steamer  Bai't  E.  Linehanj  which  sunk  in  the 
Cumberland  River  at  Nashville,  Tenn.  Owing  to  continued  high 
water  its  removal  was  not"  accomplished  until  September,  1907.  TTie 
total  cost  of  removal  was  $492.10.  The  balance  was  deposited  in  the 
United  States  Treasury. 

An  allotment  of  $800  was  made  in  August,  1906,  for  the  removal 
of  the  wrecked  wharf  boat  Mayflower^  which  was  lying  in  the  Cumber- 
land River  at  Nashville,  Tenn.,  and  an  emergency  contract  was  en- 
tered into  October  23, 1906,  with  R.  L.  Johnson,  of  Nashville,  Tenn., 
for  its  removal.  Owing  to  continued  high  water  the  contractor  was 
unable  to  complete  its  removal  until  August  13,  1907.  The  total  ex- 
penditures for  this  work  were  $700.90.  The  balance  was  deposited 
m  the  United  States  Treasury. 

(See  Appendix  C  C  5.) 

SURVEYS  MADE  IN  COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT  APPROVED 

MARCH  2,  1907. 

Reports  on  surveys  required  by  the  river  and  harbor  act  of  March  2, 
1907,  of  the  following  localities  within  this  district  were  duly  sub- 
mitted by  the  district  officer.  They  were  reviewed  by  the  Board  of 
Engineers  for  Rivers  and  Harbors,  pursuant  to  law,  and  were  trans- 
mitted to  Congress  and  printed  in  House  documents  as  indicated : 

1.  Survey  of  Cumberland  River^  Tennessee  and  Kentucky^  below 
NashviUe. — Preliminary  report  dated  February  19,  1908,  is  printed 
in  House  Document  No.  758,  Sixtieth  Congress,  first  session.  A  plan 
for  constructing  Lock  B  and  Lock  C  at  an  estimated  cost  of  $562,926 
and  $696,267,  respectively,  is  presented. 

^.  Survey  of  South  Fork  of  Forked  Deer  River^  Tennessee. — ^Report 
dated  January  22,  1908,  is  printed  in  House  Document  No.  945,  Six- 
tieth Congress,  first  session.  The  locality  is  not  deemed  worthy  of 
improvement  by  the  United  States, 

IMPROVEMENT  OF  RIVERS  AND  HARBORS   IN  THE  CHATTANOOGA, 
TENNESSEE,  DISTRICT. 

This  district  was  in  the  charge  of  Maj.  Wm.  W.  Harts,  Corps  of 
Engineers,  having  under  his  immediate  orders  First  Lieut.  W.  G. 
Caples,  Corps  of  Engineers,  to  October  20, 1907,  and  Capt.  Alfred  B. 
Putnam,  Corps  of  Engineers,  since  October  18,  1907.  Division  engi- 
neer, Col.  E.  H.  Ruffner,  Corps  of  Engineers,  to  February  25,  1908, 
and  Col.  W.  T.  Rossell,  Corps  of  Engineers,  since  that  date. 

TENNESSEE   RIVER  SYSTEM. 

The  Tennessee  River  is  652  miles  long.  It  is  formed  by  the  junc- 
tion of  the  French  Broad  and  Holston  rivers,  4.6  miles  above  Knox- 
ville  and  188  miles  above  Chattanooga,  and  flows  into  the  Ohio  at 
Paducah,  464  miles  below  Chattanooga.  Together  with  its  principal 
tributaries  it  forms  a  system  of  internal  waterways  capable  of  bemg 
na>'igated  more  than  1,300  miles  by  steamboats.  In  addition  to  this, 
its  tributaries  are  still  further  navigable  by  rafts  and  flatboats  for  a 
distance  of  more  than  1,000  miles,  thus  making  a  system  of  navigable 
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waters  about  2,350  miles  in  length,  with  a  drainage  area  of  about 
44,000  sguare  miles. 

The  river  is  navigable  the  entire  year  from  the  mouth  to  Riverton, 
Ala.  Just  above  Riverton  a  lateral  canal  about  8  miles  long  is  now 
under  construction  past  the  Colbert  and  Bee  Tree  shoals,  and  the 
Muscle  Shoals  Canal  now  surmounts  the  Big  Muscle  and  Elk  River 
shoals. 

Under  the  act  of  April  26,  1904,  as  amended  by  act  of  January  7, 
1905,  a  lock  and  dam  to  be  built  mainly  by  private  parties  are  pro- 
jected at  Hales  bar,  designed  to  form  a  pool  extending  33  miles 
upstream  to  Chattanooga. 
^  Local  boat  lines  have  headquarters  at  the  principal  towns  along  the 
river.  There  is  no  through  traffic  covering  the  entire  length  of  the 
river,  the  longest  regular  boat  service  being  found  between  Chatta- 
nooga and  Paducah  when  the  stage  of  water  permits. 

The  amount  so  far  appropriated  and  allotted  for  the  Tennessee 
River  and  the  canals  thereon  is  $8,278,431.34.  Of  this  the  sum  of 
$1,075,066.49  has  been  allotted  for  operating,  care,  and  repair  of  the 
Muscle  Shoals  Canal  from  November,  1890,  when  it  was  opened  to 
navigation,  to  June  30,  1908. 

Freight  rates  are  said  to  be  already  considerably  lowered  by  this 
project,  but  there  is  no  information  available  indicating  to  what  ex- 
tent they  will  be  affected  by  its  completion. 

1,  Tennessee  River. — ^The  improvement  has  been  carried  on  in  three 
sections  under  separate  appropriations. 

{a)  Above  Chattanooga^  Tenn.  {188  miles). — In  its  original  con- 
dition this  part  of  the  river  was  obstructed  by  rock  reefs,  bowlders, 
gravel  bars,  and  snags.  The  depth  of  water  on  the  bars  varied  from 
10  to  30  inches  at  low  water,  and  in  some  places  the  current  was  as 
great  as  6  miles  an  hour.  The  average  slope  is  0.956  foot  per  mile, 
with  average  low-water  discharge  varying  from  about  3,000  cubic 
feet  per  second  at  Knoxville  to  about  6,0(]S  cubic  feet  per  second  at 
Chattanooga. 

The  present  project,  adopted  by  Congress  in  act  of  August  18, 1894, 
is  to  obtain  by  training  walls,  wmg  dams,  and  dredging  a  low-water 
channel  3  feet  deep  from  Chattanooga'  to  the  mouth  of  the  French 
Broad  River,  at  an  estimated  cost  of  $650,000.  Up  to  June  30,  1895, 
the  sum  of  $ii328,255.83  had  been  expended  under  a  previous  project, 
and  there  remained  55  obstructions  having  less  than  3  feet  depth  at 
low  water.  A  revision  of  the  estimate  in  1907,  on  a  basis  of  present 
unit  prices,  places  the  cost  of  the  existing  project  at  $1,709,000. 

The  total  amount  expended  under  the  present  project  up  to  June 
80,  1908,  was  $265,847.61,  including  $12,644.70  for  maintenance. 

During  the  past  fiscal  year  work  has  been  carried  on  at  Caney  Creek 
shoals,  one  of  the  principal  obstructions.  For  details  in  this  connec- 
tion, reference  is  made  to  Appendix  D  D  1  of  this  report. 

A  wooden-hull  steam  tender  for  this  work  is  being  built  under 
contract  by  Ed  J.  Howard,  Jeff ersonvi lie,  Ind.,  at  a  cost  of  $10,000. 

Since  beginning  the  improvement  navigation  has  been  materially 
assisted. 

The  maximum  draft  that  can  be  carried  at  mean  low  water  over  the 
shoalest  place  in  this  section  is  about  18  inches.    The  extreme  flood 
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oscillations  range  from  about  40.5  feet  at  Knoxville  to  about  68  feet 
at  Chattanooga. 

The  commerce  reported  on  this  portion  of  the  river  during  the 
calendar  year  1907  amounted  to  about  596,380  tons,  valued  at  about 
$3,830,790,  the  principal  items  in  order  of  value  being  general  mer- 
chandise, farm  products,  forest  products,  and  iron  ore. 

A  map  of  this  section  of  the  river  is  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1876,  page  710,  and  an  account  or  its 
survey  in  the  report  of  1893,  page  2333. 

It  is  proposed  to  apply  the  amount  given  as  a  profitable  expendi- 
ture in  the  fiscal  year  1910  to  maintaining  the  navigable  waterway 
by  the  removal  of  minor  channel  obstructions  and  the  repair  of  exist- 
ing works  of  regulation,  and  to  continuing  improvement  under  the 
existing  project  for  the  purpose  of  extending  the  benefits  already 
secured. 

No  active  operations  were  carried  on  in  the  Little  Tennessee  River 
during  the  fiscal  year.  The  expenditures  were  on  account  of  neces- 
sary travel  in  the  inspection  of  certain  illegally  obstructed  portions 
of  the  river.  The  obstructions  were  removed  by  the  persons  causing 
them.  The  total  expenditures  for  the  improvement  of  the  Little  Ten- 
nessee to  June  30,  1908,  amounted  to  $5,510.09.  Owing  to  the  slight 
use  made  of  this  tributary,  it  is  believed  that  further  allotments  from 
the  appropriations  for  the  upper  Tennessee  River  should  not  be  made 
for  several  years.  The  present  condition  of  the  stream  is  suitable  for 
floating  down  flatboats  and  rafts,  so  that  it  is  not  believed  that  fur- 
ther expenditures  are  required  in  the  near  future.  For  these  reasons 
no  sum  is  given  as  a  profitable  expenditure  in  the  fiscal  year  1910. 

TENNESSEE  RIVER  ABOVE  CHATTANOOGA. 

July  1,  1907,  balance  unexpended $101,772.86 

June  30,  1908,  amount  expended  during  fiscal  j'ear: 

For  works  of  improvement $05,739.83 

For  maintenance  of  improvement 983.  G2 


66,723.45 


July  1,  1908,  balance  unexpended 35,049.41 

July  1,  1908,  outstanding  liabilities 8,944.67 


July  1,  1908,  balance  available 26,104.74 


July  1,  1908,  amount  covered  by  uncompleted  contracts 10,000.00 

Amount  (estimated)  required  for  completion  of  existing  project.-  1,080,000.00 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement  and  for  maintenance,  in 
addition  to  the  balance  unexpended  July  1,  1908 110,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

LITTLE    TENNESSEE     RIVER. 

July  1,  1907,  balance  unexpended $1,611.68 

Juno  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 

of  improvement 121.77 


July  1,  1908,  balance  unexi)ended 1,489.91 

{b)  Chattanooga^  Tenn,^  to  Rioerton^  Ala.  {238  miles). — In  its 
original  condition  the  channel  from  Chattanooga  to  Browns  Ferry 
was  obstructed  by  bars,  bowlders,  reefs,  and  rocky  projections.    Navi- 
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Sition  was  possible  during  six  to  nine  months  annually.  Between 
rowns  Ferry  and  Florence  were  the  Muscle  shoals  obstructions, 
which  could  be  crossed  only  at  unusually  high  water.  Between  Flor- 
ence and  Riverton  the  Colbert  and  Bee  Tree  shoals  prevented  naviga- 
tion for  six  months  in  the  year. 

The  average  slope  is  1.5  feet  per  mile  from  Chattanooga  to  Scott 
Point  (17.5  miles),  thence  0.4  foot  per  mile  to  head  of  Muscle  Shoals 
Canal  (158  miles) ,  thence  2.73  feet  per  mile  to  Riverton  (02.5  miles), 
with  average  low-water  discharge  varying  from  about  6,000  cubic 
feet  per  second  at  Chattanooga  to  about  10,000  cubic  feet  per  second 
at  Riverton. 

Under  a  former  project  the  Muscle  shoals  section  was  improved  at 
a  cost  of  $3,191,726.50  by  some  channel  work  at  Little  Muscle  shoals 
and  by  the  construction  of  a  lateral  canal  in  two  divisions,  one  on 
the  left  bank  about  3.5  miles  long,  with  2  locks,  around  the  Elk  River 
shoals,  and  the  other  on  the  right  bank,  about  14.5  miles  long,  with  9 
locks,  around  the  Big  Muscle  shoals.  This  work  was  done  mainly 
from  1875  to  1890,  under  a  project  adopted  originally  in  18()8. 

The  present  project  also  dates  back  in  part  to  1808,  but  it  has  been 
modified  in  several  particulars  since  then,  so  that  at  present  it  pro- 
vides for  a  lock  and  dam  to  be  built  mainly  by  private  parties  (under 
the  authority  of  Congress)  at  Hales  bar,  about  33  miles  below  Chat- 
tanooga, forming  a  pool  that  will  extend  to  Chattanooga  with  a  depth 
of  at  least  0  feet  at  low  water;  for  open-channel  work  to  secure  a 
depth  of  5  feet  at  low  water  from  Hales  bar  to  Lock  A  (about  145 
miles) ;  and  for  the  improvement  of  the  Colbert  and  Bee  Tree  shoals 
(between  Florence  ancl  Riverton)  by  the  construction  of  a  lateral 
canal  about  8  miles  long,  with  1  lock. 

There  has  also  been  considerable  open-channel  work  under  former 
modifications  of  the  project  between  Chattanooga  and  Hales  bar  and 
at  Colbert  and  Bee  Tree  shoals.  A  revision  in  1907  of  the  estimate 
for  oi>en-channel  work  on  a  basis  of  present  unit  prices  places  the  cost 
of  additional  work  required  at  $1,031,000. 

Work  under  the  continuing-contract  system  is  in  progress  at  the 
Colbert  Shoals  Canal,  as  authorized  by  the  river  and  narbor  acts 
of  June  13,  1902,  March  3,  1905,  and  March  2,  1907.  The  amounts 
provided  for  by  the  first  two  acts  have  been  appropriated,  and  of 
the  $213,000  contract  authorization  carried  by  the  act  of  1907 
$120,000  is  yet  to  be  appropriated.  The  act  of  March  2,  1907,  also 
appropriated  $02,970  for  the  completion  of  the  metal  work  for  the 
Hales  Bar  lock.  (For  an  account  of  the  contract  work  at  Colbert 
8hoals  and  Hales  bar  during  the  past  fiscal  year,  see  Appendix  D  D  1 
of  this  report.) 

The  total  amount  expended  under  the  present  project  to  June  30, 
1908,  was  $2305,205.10.  This  expenditure  has  resulted  in  the  prep- 
aration of  plans  for  the  Hales  Bar  lock  and  dam,  the  purchase  of 
the  metal  work  to  be  incorporated  in  the  lock  masonry,  and  the 
supervision  of  the  entire  work,  at  a  total  cost  of  $27,448.54;  in  the 
partial  improvement  of  the  open-river  channel  at  various  points 
between  Chattanooga  and  Riverton,  thereby  extending  the  period  of 
navigation  at  low  water,  at  a  cost  of  $025,900.00,  including  $3,048.70 
for  maintenance,  and  in  the  partial  construction  of  the  Colbert 
Shoals  Canal,  including  the  practical  completion  of  the  masonry  of 
the  lock,  the  purchase  of  land  for  right  ox  way^  the  cor^tTMolvs^  ^V 
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19,959  cubic  yards,  or  about  61  per  cent,  of  the  concrete  river  wall, 
and  the  excavation  of  150,919  cubic  yards  of  rock  and  1,448,124  cubic 
yards  of  earth  and  hardpan  from  the  canal  trunk,  or  about  69  per 
cent  of  the  total  excavation,  at  a  total  cost  of  $1,711,855.96. 

The  Muscle  Shoals  Canal  provides  a  permanent  depth  of  5  feet, 
except  in  its  approaches,  where  additional  work  will  be  required  to 
secure  this  depth  at  low  water,  the  improvement  never  having  been 
fully  completed  at  these  points. 

The  maximum  draft  that  can  be  carried  at  mean  low  water  over 
the  shoalest  place  between  Chattanooga  and  Riverton  is  about  2 
feet.  The  extreme  flood  oscillations  range  from  about  69  feet  at  the 
Suck,  12  miles  below  Chattanooga,  to  atout  10  feet  at  Lock  4  of  the 
Muscle  Shoals  Canal. 

The  improvements  at  Hales  bar  and  Colbert  shoals  will  not  be 
available  for  navigation  until  the  works  are  completed. 

In  the  Appendix  to  this  report  the  district  officer  recommends  that 
the  additional  sum  of  $101,750  be  appropriated  for  completing  the 
part  of  the  work  at  Hales  bar  lock  with  which  the  United  States 
IS  chargeable,  the  funds  available  for  the  purpose  being  insufficient 
His  recommendation  is  concurred  in,  and  the  accompanying  money 
statement  has  been  prepared  accordingly. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure in  the  fiscal  year  1910  as  follows: 

At  Hales  bar,  $50,875,  in  continuing  work  mentioned  in  preceding 
paragraph. 

At  Colbert  and  Bee  Tree  shoals,  $120,000,  to  completion  of  the 
canal  trunk  and  placing  the  canal  in  operation  by  the  installation 
of  the  lock  gates,  operating  machinery,  etc.,  and  to  necessary  con- 
tingencies. 

For  open-channel  work,  $210,000,  to  channel  excavation  and  dike 
construction  at  shoal  places  between  Chattanooga  and  Riverton,  to 
providing  a  suitable  working  plant  for  this  improvement,  and  to 
maintenance  of  the  existing  channel. 

The  commerce  carried  on  the  river  between  Chattanooga  and  Flor- 
ence during  the  calendar  year  1907  amounted  to  about  267,929  tons, 
valued  at  about  $10,567,000,  the  principal  items,  in  order  of  value, 
being  general  merchandise,  cotton,  timber  products,  and  grain. 

For  references  to  details  of  the  river  from  Chattanooga  to  River- 
ton, see  Annual  Report  of  the  Chief  of  Engineers  for  1905,  page  456. 

HALES   BAR   LOCK   AND   DAM. 

July  1.  1907,  balance  unexpended $104,061.88 

June  oO,  1908,  amount  expended  during  fiscal  year  for  works  of 

improvement 38, 522. 13 


July  1,  190S,  balance  unexpended 85,539.75 

July  1,  1908,  outstanding  liabilities 14.05 


July  1,  1908,  balance  available 85,525.70 


July  1,  1908,  amount  covered  by  uncompleted  contracts 14,400.00 

Amount  (estimated)  required  for  completicm  of  existing  project 101,750.00 


Amount  that  can  be  profitably  exj^ended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement,  In  addition  to  the  balance 
unexpended  July  1,  1908 60,870.00 

Submitted  in  compliance  with  requirements  of  sundry  civU  act  of 
(     June  4,  1897. 
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OPEIT-CHANNEL   WORK. 

July  1,  1907,  balance  unexpended $206,674.24 

Beceived  from  sales 24.40 


206, 698. 64 
June  30,  1908,  amount  expended  during  fiscal  year : 

For  works  of  improvement $28,474.79 

For  maintenance  of  improvement 1, 953. 07 

30,427.86 


July  1,  1908,  balance  unexpended 176,270.78 

July  1,  1908,  outstanding  liabilities 19,695.57 


July  1,  1908,  balance  available 156,575.21 


Amount  (estimated)  required  for  completion  of  existing  project—  1,031,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement  and  for  maintenance,  in  ad- 
dition to  the  balance  unexpended  July  1,  1908 210,000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

COLBEBT  AND   BEE  TBEE   SHOALS. 

July  1, 1907,  balance  unexpended $583,520.61 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908 93, 000. 00 


676, 520. 61 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 
improvement 300, 359. 87 


July  1,  1908,  balance  unexpended 376, 160. 74 

July  1.  1908,  outstanding  liabilities 37.  808. 50 


July  1,  1908,  balance  available 338,352.24 


July  1,  1908,  amount  covered  by  uncompleted  contracts 198,276.16 

Amount  (estimated)  required  for  completion  of  existing  project—    759,(X)0.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 120, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(c)  Below  Riverton^  Ala,  {226  miles). — ^This  part  of  the  river  is 
below  most  of  the  large  tributaries.  It  has  therefore  more  water 
than  the  upper  river,  and  as  the  width  is  not  too  great  and  the  slope 
uniform  ana  moderate  it  is  accessible  to  larger  boats.  The  ruling 
depths  were  originally  about  3.5  feet  over  the  lower  196  miles  and 
2  leet  above  this.  The  average  slope  of  this  section  of  the  river  is 
0.34  foot  per  mile,  with  low-water  discharge  of  about  10,000  cubic 
feet  per  second.  In  180G  there  were  40  shoals  having  less  than  5  feet 
depth  at  low  water,  and  several  other  shoals  have  since  developed. 

The  existing  project,  adopted  March  3, 1899,  is  to  obtain,  by  dredg- 
ing, a  channelnot  less  than  5  feet  deep  and  150  feet  wide,  and  to  pro- 
tect Livingston  Point  and  Tennessee  Island  from  erosion,  with  a 
view  to  preserving  the  port  of  Paducah,  Ky. 

The  total  amount  expended  to  June  30,  1908,  was  $368,150.  This 
expenditure  has  resulted  in  the  completion  of  the  work  at  Livingston 
Point  and  Tennessee  Island  at  a  cost  of  $77,367,65;  in  the  removal 
of  snags  and  the  dredging  of  about  1,127)6^  cub\&  ^«.x^  ^1  ^gc^:^^ 
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at  about  31  localities,  thus  removinff  the  worst  obstructions  below 
Hamburg;  and  in  the  maintenance  of  floating  plant.  The  results  of 
the  dredging  operations  appear  to  be  fairly  permanent  at  about  two- 
thirds  01  the  places  improved.  The  work  done  during  the  season 
of  1907  has  been  of  unusual  value. 

The  maximum  draft  that  can  be  carried  over  the  shoalest  place  in 
this  section  at  mean  low  water  is  about  3  feet.  The  extreme  flood 
oscillations  range  from  about  48  feet  at  Johnsonville  to  about  56  feet 
at  Paducah. 

The  commerce  carried  on  the  river  between  Florence  and  Paducah 
during  the  calendar  year  1907  amounted  to  about  643,077  tons,  valued 
at  about  $10,921,250,  the  principal  items,  in  order  of  value,  being 
general  merchandise,  farm  products,  and  timber  products. 

The  amount  estimated  as  a  profitable  expenditure  in  the  fiscal  year 
1910  will  be  applied  to  maintenance  and  improvement  of  the  channel 
at  the  shoal  places  offering  the  greatest  obstruction  to  navigation. 

July  1,  1907,  balance  unexpended $40»358.75 

Collected  for  damages  to  dredge  Kentucky 250. 00 


40,608.75 

June  30,  1908,  amount  expended  during  fiscal  year : 

For  works  of  improvement $9,058.80 

For  maintenance  of  improvement 27,176.42 

36,235.22 


July  1,  1908,  balance  unexpended 4, 373. 53 

July  1,  1908,  outstanding  liabilities 8.65 


July  1,  1908,  balance  available 4,364.88 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1,  1908 50,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  DDL) 

2.  Operating  and  care  of  Mnscle  Shoals  Canal^  Tennessee  River. — 
For  details  of  this  canal  and  of  its  operation  and  care,  also  dimensions 
of  locks,  aqueduct,  and  drift  sluice,  see  pages  2440-2446,  Annual 
Report  of  the  Chief  of  Engineers  for  1901,  with  corrections  given  on 
page  1729  of  report  for  1902. 

The  canal  was  opened  to  navigation  in  1890.  It  is  in  two  sections, 
aggregating  about  18  miles  in  length,  and  has  11  locks.  A  railroad 
nearly  15  miles  in  length  is  operated  in  connection  with  the  mainte- 
nance of  the  canal. 

Fifteen  streams  empty  into  the  canal,  none  of  them  very  large. 
Bars  are  constantly  forming  opposite  their  mouths  and  also  at  the 
entrances  to  the  canal.  A  bucket  dredge  is  kept  on  the  canal  in  order 
to  remove  these  bars  as  fast  as  they  form. 

The  number  of  commercial  steamboats  and  barges  that  used  the 
canal  during  the  calendar  year  1907  was  588,  counting  every  trip, 
and  the  freight  carried  amounted  to  about  21,100  tons,  the  estimated 
value  of  which  was  $1,059,770.  The  number  of  lockages,  exclusive 
of  those  of  government  craft,  was  1,934. 

The  amount  expended  to  June  30,  1908,  is  $1,075,066.49,  of  which 
$62,961.48  was  expended  during  the  year. 

(See  Appendix  D  D  2.) 
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S.  French  Broad  and  Little  Pigeon  rivers^  Tennessee. — ^The  French 
Broad  River  is  one  of  the  largest  tributaries  of  the  Tennessee.  It 
rises  in  North  Carolina,  flows  in  a  generally  northwesterly  direction, 
and  finally  unites  with  the  Holston  River  m  the  State  of  Tennessee, 
about  4.5  miles  above  Knoxville,  to  form  the  Tennessee  River.  It 
has  a  drainage  area  of  about  5,600  square  miles.  Leadvale,  Tenn., 
about  70  miles  above  the  mouth,  has  generally  been  considered  the 
head  of  navigation  in  Tennessee.  An  isolated  portion  of  the  river 
in  North  Carolina,  between  Brevard  and  Asheville,  was  under  im- 
provement for  several  years  from  1877  to  1882,  and  $43,000  was  ex- 
pended in  removing  obstructing  bowlders,  fish  traps,  and  snags,  and 
in  dredging  and  constructing  wing  dams  at  Cherokee,  Big  Buck,  and 
other  shoals. 

In  its  original  condition  the  river  was  obstructed  by  rock  reefs, 
sand  and  gravel  bars,  and  by  bowlders,  snags,  and  overhanging  trees, 
and  numerous  islands  in  the  river  divided  the  water  and  diminished 
the  depth  in  the  navigable  channels.  There  were  41  shoals  obstruct- 
ing navigation  below  Leadvale.  The  average  slope  below  Leadvale 
is  about  2.3  feet  per  mile,  and  the  low-water  discharge  at  Leadvale 
is  reported  as  about  2,000  cubic  feet  per  second. 

The  Little  Pigeon  River  is  formed  by  the  junction  of  its  east  and 
south  forks  at  l^vierville,  Tenn.,  and  flows  in  a  northerly  direction 
for  about  5  miles,  emptying  into  the  French  Broad  about  29  miles 
above  its  mouth.  The  Little  Pigeon  is  navigable  at  ordinary  stages 
only  about  2  miles  above  its  mouth  (to  Catlettsburg) ,  and  thus  prac- 
tically amounts  to  an  additional  landing  on  the  French  Broad.  In 
its  original  condition  this  portion  of  the  river  was  obstructed  by  a 
bar  at  its  mouth. 

The  present  project,  adopted  June  14, 1880,  provides  for  open-river 
work  on  the  French  Broad  to  secure  a  navigable  channel  at  low  water 
from  the  mouth  to  Leadvale  sufiicient  to  permit  the  passage  of  boats 
drawing  about  2.5  feet,  at  an  estimated  cost  of  $150,000,  and  for  the 
removal  of  the  bar  at  the  mouth  of  the  Little  Pigeon. 

The  amount  expended  to  June  30,  1908,  was  $96,324.44,  of  which 
$5,771.69  was  for  maintenance.  This  expenditure  has  been  applied  to 
the  improvement  of  navigation  over  15  of  the  shoal  places  in  the 
French  Broad,  the  maintenance  of  the  navigable  channel,  and  the 
removal  of  the  bar  at  the  mouth  of  the  Little  Pigeon. 

It  is  proposed  to  apply  the  available  balance  to  the  improvement 
and  maintenance  of  the  channel. 

The  maximum  draft  that  can  be  carried  over  the  shoalest  place  at 
mean  low  water  is  probably  about  18  inches.  The  extreme  flood 
oscillation  is  about  30  feet,  ordinary  floods  having  a  range  of  about 
10  to  15  feet.  Steamboats  rarely  go  above  Dandridge,  46.5  miles 
above  the  mouth,  and  all  the  improvements  are  below  this  place. 

The  commerce  carried  on  this  river  during  the  calendar  year  1907 
amounted  to  about  82,669  tons,  valued  at  about  $567,769. 

For  details  of  the  French  Broad,  see  the  report  of  survey  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1900,  page  3018.  An 
examination  of  the  Little  Pigeon  is  reported  in  the  Annual  Report 
for  1891,  page  2287. 

The  direction  of  traffic  on  these  streams  is  not  parallel  to  rail  lines. 
The  effect  of  the  improvement  on  railroad  rates,  therefore,  would  be 
indeterminate,  though  doubtless  important. 
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The  district  officer  recommends  that  owing  to  the  commercial  im- 
portance of  the  French  Broad  River,  a  biennial  appropriation  of 
$10,000  be  made  for  maintenance  of  the  improvement.  His  recom- 
mendation is  concurred  in.  It  is  also  reconmiended  that  an  appro- 
priation of  $18,000  for  works  of  improvement  be  made  for  the  nscal 
vear  1910.  The  appropriation  recommended  is  for  the  extension  of 
benefits  derived  by  increasing  the  length  of  the  navigable  season. 

July  1,  1907,  balance  unexpended $4,027.79 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 850. 27 


July  1,  1908,  balance  unexpended 3,177.52 

July  1,  1908,  outstanding  liabilities 126.19 

July  1,  1908,  balance  available 3,051.33 


Amount  (estimated)  required  for  completion  of  existing  project 61,515.64 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  improvement  and  for  maintenance,  In  addition 
to  the  balance  unexpended  July  1,  1908 28,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 

(See  Appendix  D  D  3.) 

4.  Clinch^  Hiwasaee^  and  HoUton  rivers^  Tennessee. — (a)  Clinch 
River. — This  river  rises  in  the  Cumberland  Moimtains  in  Virginia, 
and,  after  following  a  southwesterly  course,  empties  into  the  Tennes- 
see River  at  Kingston,  104  miles  above  Chattanooga.  It  drains  an 
area  of  about  5,000  square  miles.  Its  average  slope  below  Clinton 
(GO  miles  from  the  mouth)  is  about  1.3  feet  per  mile.  The  ordinary 
low-water  discharge  at  Clinton  is  about  900  cubic  feet  per  second. 
There  are  about  193  miles  of  the  river  in  the  State  of  Tennessee. 

In  its  original  condition  the  channel  was  obstructed  by  rock  reefs, 
sand  and  gravel  bars,  bowlders,  snags,  and  overhanging  trees. 

The  present  project,  adopted  in  1880,  provides  for  channel  excava- 
tion, removing  surface  obstructions,  and  the  construction  of  wing 
dams  and  training  walls,  so  as  to  secure  a  navigable  channel  2  feet  in 
depth  at  ordinary  low  water  from  the  mouth  of  the  river  to  Clinton, 
about  60  miles,  and  of  1.5  feet  in  depth  from  Clinton  to  Haynes  (or 
Walkers)  Ferry,  about  66  miles.  From  Haynes  Ferry  to  the  State 
line,  a  distance  of  about  67  miles,  it  is  proposed  simply  to  remove  the 
loose  rock  and  bowlders,  reduce  the  rock  ledges,  and  remove  snags, 
overhanging  trees,  and  similar  obstructions,  so  as  to  assist  raft  and 
flatboat  navigation  at  the  stages  at  which  the  river  is  ordinarily  used. 

The  amount  expended  to  June  30,  1908,  was  $54,298.91,  which  had 
resulted  in  reducing  many  of  the  reefs,  removing  obstructions  from 
the  channel,  and  building  several  wing  dams  and  training  walls* 
whereby  the  channel  was  so  far  improved  that  the  river  could  be  used 
at  stages  2  to  3  feet  lower  than  before  the  improvement  was  begun. 

Small  steamboats  have  occasionally  navigated  the  Clinch  River  as 
far  as  Clinton. 

The  total  commerce  reported  on  the  Clinch  River  for  the  calendar 
year  1907  was  about  94,655  tons  (value  estimated  at  $1,552,950). 
Logs  rafted  down  the  river  comprised  about  70  per  cent  of  this  ton- 
nage, and  practically  all  of  the  remainder  was  transported  between 
Kingston  and  the  mouth,  a  distance  of  less  than  1  mUe;  the  only 
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other  traffic  reported  consisted  of  about  400  tons  of  farm  products 
carried  between  Harriman  (near  the  mouth  of  Emory  River)  and 
Tennessee  River  points,  a  distance  of  4.5  miles  on  Clinch  River. 

For  reasons  given  in  his  report,  the  district  officer  recommends  the 
suspension  of  appropriations  for  this  stream  for  the  present. 

For  survey  or  this  river  see  Annual  Report  of  the  Chief  of 
Engineers  for  1901,  page  2542. 

There  is  no  information  available  indicating  the  extent  to  which 
freight  rates  are  affected  by  this  improvement.  It  seems  safe  to  say 
that  it  will  necessarily  be  slight  until  the  time  arrives  when  changed 
conditions  shall  have  warranted  the  adoption  of  a  plan  for  the  radical 
improvement  of  this  stream. 

July  1.  1907.  balance  unexpended $1,500.00 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 972. 38 

July  1,  1908,  balance  unexpended 527. 62 

July  1,  1908,  outstanding  liabilities 28.84 

July  1,  1908,  balance  available 498.78 

(J)  Hiwassee  River. — ^The  Hiwassee  River  rises  in  the  mountains 
of  western  North  Carolina  and  northern  Georgia,  flows  in  a  north- 
westerly direction,  and  enters  the  Tennessee  fiiver  about  35  miles 
above  Chattanooga.  Its  largest  tributary  is  the  Ocoee  River,  which 
enters  it  from  the  south  about  35  miles  from  its  mouth.  The  Hiwassee 
drains  an  area  of  about  2,725  square  miles.  Its  average  slope  below 
the  Ocoee  is  about  0.93  foot  per  mile.  The  low-water  discharge  at 
the  mouth  of  the  Ocoee  is  given  as  about  950  cubic  feet  per  second. 

On  examination,  made  in  1874,  the  channel  was  found  to  be 
obstructed  by  rock  reefs,  gravel  bars,  snags,  and  overhanging  trees. 

The  original  project  of  improvement,  based  on  the  examination 
of  1874,  was  for  a  navigable  cnannel  40  feet  wide  and  2  feet  deep  at 
ordinary  low  water  to  Savannah  Ford,  about  41.6  miles  from  the 
mouth  of  the  river,  to  be  secured  by  excavation  of  rock  reefs  and 
gravel  bars  and  construction  of  wing  dams.  Expenditures  under  this 
project  amounted  to  $36,427.07. 

The  present  project,  based  on  a  survey  made  in  1899,  contemplates 
the  development  of  a  channel  of  not  less  than  116  feet  width  and  30 
inches  mean  depth  between  the  mouth  of  the  river  and  the  mouth  of 
the  Ocoee  River  by  use  of  spur  dikes,  training  walls  and  submerged 
sills,  bank  protection,  and  dredging,  at  an  estimated  cost  of  $71,125. 
There  were  sixteen  shoals  having  less  than  the  desired  depth  at  low 
water. 

This  project  was  adopted  by  the  river  and  harbor  act  of  June  13, 
1902. 

The  amount  expended  thereon  to  June  30,  1908,  was  $30,599.01. 
This  expenditure  was  applied  to  maintenance  of  the  navigable  channel 
and  to  work  of  improvement  at  Mathews  and  Blackbird  shoals,  about 
9  and  17  miles,  respectively,  above  the  mouth. 

The  maximum  draft  that  can  be  carried  over  the  shoalest  place  at 
mean  low  water  is  about  2  feet.  The  extreme  flood  oscillation  at 
Charleston,  19  miles  alwve  the  mouth,  is  about  32  feet,  but  ordinary 
floods  do  not  exceed  about  15  to  18  feet.  Small  boats  of  about  100  tons 
capacity  can  navigate  the  river  eight  months  in  the  year.    SavannabL 
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Ford,  7  miles  above  the  mouth  of  the  Ocoee  River,  has  at  times  been 
reached  by  steamboats,  and  is  usually  regarded  as  the  head  of  steam- 
boat navigation. 

The  commerce  on  the  Hiwassee  River  reported  for  the  calendar  year 
1907  amounted  to  about  7,040  tons,  valued  at  about  $295,910.  It  con- 
sisted principally  of  farm  products  and  general  merchandise. 

For  report  of  survey  see  Annual  Report  of  the  Chief  of  Engineers 
for  1901,  page  2458. 

There  is  no  information  available  indicating  the  extent  to  which 
freight  rates  will  be  affected  by  this  improvement.  It  will  probably 
be  slight. 

x\ll  the  funds  called  for  in  the  estimate  of  the  present  project  have 
been  appropriated.  In  order  to  maintain  the  improvement  in  an 
effective  manner  $10,000  should  be  appropriated  bienniallv  for  main- 
tenance, and  this  amount  has  been  estimated  for  as  a  profitaole  expendi- 
ture in  the  fiscal  year  1910. 

July  1,  1907,  balance  unexpended $49,803.24 

June  30,  IOCS,  amount  expended  during  fiscal  year  for  works  of 
improvement 10,1539.29 


July  1,  1908,  balance  unexpended 39,263.95 

July  1,  1908,  outstanding  liabilities 5,0OS.30 


July  1,  1908,  balance  available 33,655.05 


July  1,  1908,  amount  covered  by  uncompleted  contracts 10,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  maintenance  of  improvement,  in  addition  to  the 
balance  unexpended  July  1,  1908 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(c)  Holston  River. — The  Holston  River  is  formed  by  the  junction 
of  its  north  and  south  forks  at  Kingsport,  Tenn.,  and  flows  thence 
about  142  miles  in  a  southwesterly  direction  and  unites  with  the 
French  Broad  4.5  miles  above  Knoxville  to  form  the  Tennessee  River. 
It  drains  an  area  of  about  3,811  square  miles.  It  has  an  average 
slope  of  about  2.5  feet  per  mile  and  a  minimum  discharge  of  about 
050  cubic  feet  per  second. 

In  its  original  condition  the  channel  was  obstructed  by  rock  reefs 
and  ledges,  bowlders,  snags,  and  overhanging  trees.  The  present 
project,  adopted  in  1902,  provides  for  the  removal  of  channel  obstruc- 
tions and  cutting  overhanging  trees  from  the  mouth  to  Kingsport, 
at  an  estimated  cost  of  $5,000. 

The  amount  expended  to  June  30,  1908,  was  $5,699.12,  which  has 
resulted  in  clearing  the  channel  of  some  of  the  most  troublesome 
obstructions  between  the  mouth  and  Ridleys  shoals,  a  distance  of 
about  137  miles. 

There  is  no  regular  upstream  navigation  of  the  river.  Occasionally 
a  small  steamboat  runs  up  30  to  ()0  miles  from  the  mouth  at  times  of 
high  water. 

The  commerce  reported  for  the  calendar  year  1907  consisted  of 
about  12,240  tons  of  logs  rafted,  the  value  of  which  was  estimated 
at  about  $G1,200. 

For  report  of  survey,  see  Annual  Report  of  the  Chief  of  Engineers 
for  1901,  page  2518. 
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Railroad  rates  are  not  believed  to  be  at  all  affected  by  work  car- 
ried on  under  the  present  project,  which  is  practically  for  mainte- 
nance only. 

For  reasons  given  in  his  report  the  district  officer  states  that  further 
improvement  of  this  stream  is  not  warranted  at  the  present  time. 

July  1,  1907.  balance  unexi)ended $l,n00.00 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 1,181.95 

July  1,  1908.  balance  unexpended 318.05 

CONSOLIDATED. 

July  1, 1907,  balance  unexpended $52,803.24 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 12.693.62 


July  1,  1908,  balance  unexpended 40,109.62 

July  1,  1908,  outstanding  liabilities 5,637.14 


July  1,  1908,  balance  available 34,472.48 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 « 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  D  D  4.) 

EXAMINATIONS    MADE    IN    COMPLIANCE    WITH    RIVER    AND    HARBOR    ACT 
APPROVED  MARCH  2,  1907. 

Reports  on  preliminary  examinations  required  by  the  river  and 
harbor  act  of  March  2,  1907,  of  the  following  localities  within  this 
district  were  duly  submitted  by  the  district  officer.  They  were  re- 
viewed by  the  Board  of  Engineers  for  Rivers  and  Harbors,  pursuant 
to  law,  and  were  transmitted  to  Congress  and  printed  in  documents 
as  indicated : 

1.  Preliminary  examination  of  Beech  River,  Tennessee. — ^Report 
dated  October  28, 1907,  is  printed  in  House  Document  No.  58,  Sixtieth 
Congress,  first  session.  The  locality  is  not  considered  worthy  of  im- 
provement by  the  General  Government. 

£.  Prelimtnart/  examination  of  Big  Sandy  River,  Tennessee. — Re- 

Sort  dated  October  26,  1907,  is  printed  in  House  Document  No.  217, 
ixtieth  Congress,  first  session.    The  locality  is  not  considered  worthy 
of  improvement  by  the  General  Government. 

5.  Preliminary  examination  of  Richland  Creek,  Tennessee. — Re- 

Sort  dated  August  20,  1907,  is  printed  in  House  Document  No.  223, 
ixtieth  Congress,  first  session.    The  locality  is  not  considered  worthy 
of  improvement  by  the  General  Government. 

4.  Preliminary  examination  of  Duck  River^  Tennessee,  from,  its 
mouth  to  Centerville. — Report  dfated  August  20,  1907,  is  printed  in 
House  Document  No.  348,  Sixtieth  Congress,  first  session.  The 
locality  is  not  considered  worthy  of  improvement  by  the  General 
Government* 

6.  Preliminary  examination  of  Hatchee  River,  Tennessee,  to  the 
town  of  Brownsville. — Report  dated  December  23,  1907,  is  printed  in 
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House  Document  No.  666,  Sixtieth  Congress,  first  session.  The  local- 
ity is  not  considered  worthy  of  improvement  by  the  General  Govern- 
ment. 

G,  Preliminary  examination  of  Elk  River^  Tennessee  and  Alaham/iy 
from  its  mouth  to  Fayetteville. — Report  dated  November  16,  1907,  is 
printed  in  House  Document  No.  951,  Sixtieth  Congress,  first  session. 
The  locality  is  not  considered  worthy  of  improvement  by  the  General 
Government. 

REPORT  ON  EXAMINATION  OF  TENNESSEE  RIVER  AS  TO  ADVISABILITY  OF 
IMPROVEMENT  FOR  THE  DEVELOPMENT  OF  WATER  POWER,  MADE  IN  COM- 
PLIANCE WITH  THE  RIVER  AND  HARBOR  ACT  APPROVED  MARCH  2,  1907. 

Report  dated  November  7,  1907,  by  a  Board  of  Engineers  on  ex- 
amination of  Tennessee  River^  from  Elk  River  Shoals  to  Florence 
railway  bridge^  Alabama^  as  to  the  advisability  of  improvement  for 
the  development  of  water  power ^  required  by  the  river  and  harbor 
act  of  March  2,  1907,  was  duly  submitted,  and  was  transmitted  to 
Congress.  It  is  printed  in  House  Document  No.  781,  Sixtieth  Con- 
gress, first  session. 

IMPROVEMENT  OP  RIVERS  AND   HARBORS  IN  THE  FIRST  CINCIN- 
NATI, OHIO.  DISTRICT. 

This  district  was  in  the  charge  of  Col.  Wm.  T.  Rossell,  Corps 
of  Engineers.  Division  engineer.  Col.  G.  J.  I^decker,  Corps  of 
Engineers,  to  November  15,  1907,  Col.  Chas.  E.  L.  B.  Davis,  Corps 
of  Engineers,  from  November  15,  1907,  to  February  15,  1908,  and 
Colonel  Rossell  since  February  15,  1908. 

1.  Ohio  River  {general  open-channel  improvement), — This  work 
was  commenced  by  the  General  Government  in  1827,  when  low-water 
navigation  over  many  of  the  bars  and  shoals  was  impossible  for 
commercial  purposes;  but  the  improvements  made  and  maintained 
since  then  have  provided  fairly  convenient  channels  at  such  places 
for  a  profitable  light-draft  local  freight  and  passenger  service  during 
low-water  periods.  The  difference  in  level  of  water  surface  of  the 
river  varies;  at  Cincinnati,  nearly  midway  between  the  head  and 
mouth  of  the  river,  the  average  annual  range  during  the  past  thirty 
years  is  48  feet. 

The  project  under  which  operations  have  been  carried  on  has  been 
a  continuous  and  progressive  one,  the  principal  features  of  the  work 
being  the  removal  of  snags,  rocks,  and  wrecks  from  the  general  chan- 
nel ;  the  direct  improvement  of  bars  and  shoals,  by  dredging  and  rock 
excavation;  the  construction,  repair,  and  maintenance  of  low  dikes 
and  dams  to  concentrate  and  direct  the  flow  of  water  in  improved 
channels;  bank  protection  and  the  construction  and  repair  of  levees 
where  required  in  the  interest  of  navigation ;  the  construction,  repair, 
and  maintenance  of  ice  piers  and  harbors;  miscellaneous  improve- 
ment, including  surveys,  establishment,  care,  and  record  of  water 
gauges,  establishment  of  harbor  lines,  regulation  of  encroachment  and 
deposits  on  the  banks  of  the  river  or  in  its  channel,  and  the  super- 
vision of  construction  of  bridges  across  the  river.  The  length  of  river 
througli  which  the  work  extends  is  but  little  short  of  1,000  miles,  and 
the  total  expenditure  in  this  district  by  the  Gt)vemment  during  the 
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•eighty-one  years  it  has  been  in  progress,  exclusive  of  liabilities  out- 
standing June  30,  1908,  is  $6,863,069.12. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $20,000 
for  repairing  Great  Miami  embankment  of  Ohio  River  east  of  Law- 
renceburg,  Ind.,  if  such  repair  should  be  directly  and  necessarily 
required  in  the  interest  of  navigation. 

A  contract  was  entered  into  on  December  19,  1907,  for  repair  of 
this  embankment.  Owing  to  the  lateness  of  the  season  the  con- 
tractor was  not  ordered  to  begin  work  until  May  14,  1908.  The  fol- 
lowing material  was  placed  during  the  fiscal  year :  7,392.5  cubic  yards 
of  earth  fill  and  358J  square  yards  of  concrete. 

The  principal  operations  of  the  last  fiscal  year  were  as  follows: 
The  U.  S.  dredges  Ohio  and  Oswego  excavated  190,141  cubic 
yards  of  gravel,  sand,  etc.,  and  92.41  tons  of  rock  and  sunken  logs, 
and  the  hired  dredging  plant  excavated  90,820  cubic  yards  of  gravel, 
sand,  etc.,  20  tons  sunken  logs,  and  12,800  feet  B.  M.  wreckage.  This 
dredging  has  resulted  in  improvement  of  the  channel,  making  a  depth 
of  4  to  6  feet  below  low  water  at  Captina  Island  bar.  Fish  Creek 
Island,  Opossum  Creek  bar.  Bat  and  Grape  islands.  Short  Creek  bar, 
Newberry  Island  bar,  Eightmile  Island,  Gallipolis  Island,  Twin 
Creek  bar,  and  Gallipolis  Ice  Harbor. 

Proposals  were  solicited  twice  during  the  fiscal  year  for  construction 
of  dam  at  head  of  Browns  Island  andl)oth  were  rejected  as  excessive, 
and  the  work  will  be  readvertised  later.  A  contract  was  entered  into 
October  14, 1907,  for  construction  of  concrete  dam  at  head  of  Marietta 
Island,  and  the  work  was  started  on  June  10,  1908,  the  following 
work  being  done :  Twenty-one  piles  and  889  cubic  yards  excavation. 
A  contract  was  entered  into  October  14,  1907,  for  low  dike  at  Grand 
Chain;  river  conditions  being  unfavorable,  nothing  has  been  done, 
but  present  indications  are  favorable  for  its  construction  during  com- 
ing low-water  season.  The  work  on  dikes  at  Mound  City,  111.,  is  now 
under  contract,  but  owing  to  high  stages  of  river  which  prevailed,  no 
work  was  done  during  the  fiscal  year.  Under  contract  dated  June  30, 
1905,  work  on  the  ice  pier  at  Gallipolis,  Ohio,  was  carried  on  and 
completed.  The  total  amount  of  materials  placed  in  this  ice  pier 
was  as  follows:  Timber  protection,  14,018  feet  B.  M.;  pumping, 
twenty-five  days;  excavation,  797.34  cubic  yards;  wrought  iron  or 
steel,  6,293  pounds;  wrought  iron  or  steel  nosings,  anchors,  etc., 
7,010  pounds;  timber  forms,  11,547  feet  B.  M.,  and  concrete  masonry 
laid,  1,657.21  cubic  yards.  Work  on  new  hydraulic  and  grapple 
dredge  and  plant  has  been  continued  under  contract.  The  hull, 
cabin,  and  upper  works  have  been  completed,  and  also  the  pontons 
for  same. 

Supervision  was  had  of  established  harbor  lines  at  Steubenville, 
Ohio,  Wheeling,  W.  Va.,  Ironton,  Ohio,  and  Cincinnati,  Ohio.  Work 
in  connection  with  tentative  harbor  lines  at  East  Liverpool,  Ohio, 
having  been  completed,  the  map  was  platted  during  the  fiscal  year. 
Difficulty  having  been  experienced  in  locating  points  in  the  Cincin- 
nati harbor  line  on  account  of  removal  of  building,  etc.,  on  which 
they  had  been  placed,  a  survey  party  was  employed  in  relocating  and 
marking  the  harbor  line  by  means  of  concrete  and  wooden  posts,  and 
tracings  are  being  prepared.  Twenty-nine  permits  were  issued  by 
the  War  Department  to  cover  construction  of  gas  and  water  pipe 
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lines,  overhead  and  submarine  cables,  inclines,  waterworks  intakes, 
coal  tipples,  dredging,  bank  protection,  ice  breakers,  etc.  Plans  for 
rebuilding  the  superstructure  of  bridge  at  Point  Pleasant,  W.  Va., 
were  approved  by  the  Secretary  of  War.  Supervision  was  had  of 
permits  for  all  miscellaneous  and  bridge  constructions  below  the 
jPennsylvania  State  line. 

The  nature  of  the  Ohio  River  is  such  that  its  improvement,  whether 
by  canalization  (locks  and  dams)  or  open  channel,  can  not  bring  full 
benefit  to  navigation  interests  until  the  improvement  shall  have 
become  more  continuous  than  past  appropriations  have  permitted. 
The  unimproved  portions  afford  less  depth  of  channel  than  the  im- 
proved sections  and  limit  the  available  draft  for  the  whole  river  to 
that  required  for  passing  its  shoalest  parts.  Dredging  and  snagging 
operations  will  be  required  at  many  places,  even  should  a  more  or  less 
complete  system  of  canalization  be  finally  adopted,  and  for  open- 
channel  improvement  continuous  work  and  simultaneous  operations 
will  be  absolutely  necessary  to  produce  effective  results.  .The  Gov- 
ernment plant  should  be  largely  increased  in  order  that  any  great 
amount  of  work  may  be  accomplished  during  the  comparatively  short 
periods  to  which  effective  operations  must  be  limited  each  year  on 
account  of  unfavorable  river  conditions.  Several  light-draft  tow- 
boats,  barges,  and  derrick  boats  for  dike  construction  and  removing 
rocks  or  other  obstructions  are  all  urgently  needed  before  anything 
approximating  satisfactory  progress  can  be  expected. 

The  available  depth  in  the  Ohio  River  varies  greatly  with  the  fluc- 
tuation in  river  stages.  During  the  fiscal  year  the  available  depth 
has  been  above  the  average.  Tliis  was  due,  however,  to  heavy  rain- 
fall rather  than  to  permanent  improvement  of  channel. 

The  fluctuations  in  river  stages  are  indicated  by  the  following  read- 
ings from  characteristic  river  gauges : 


Pittsburg,  Pa.,  or  Davis  Island  dama  . 

Wheeling.  W.Va 

Parkersburg,  W.  Va 


Point  Pleasant,  W.Va  . 

Portsmouth.  Ohio 

Cincinnati,  Ohio 

Louisville.  Ky.(head). 

Evansville,  Ind 

Paducah,  Ky 

Cairo.  Ill 


Highe.st. 

1908. 

Lowest. 

1907. 

Feet. 

FKt. 

29.1 

Feb.   16 

8.0 

Sept    1 

42.6 

Feb.   17 

2.5 

Aug.  24 

41.0 

Feb.   18 

8.8 

Sept.    8 

45.7 

Feb.  19 

3.1 

/Oct.    27 
tOct.    28 

63.9 

Apr.     8 

5.3 

Oct.    29 

55.7 

Apr.     4 

7.0 

Oct.    81 

31.2 

Apr.     6 

3.4 

Nov.    1 

42.2 

fApr.     8 
tApr.     9 

}     "-^ 

....do... 

42.2 

Mar.  20 

3.6 

....do... 

45.5 

/Mar.  18 
\Mar.  19 

}         9.5 

....do... 

Range. 


Feet. 
26.1 
40.1 
87.3 

42  6 

48.6 
48.7 
27.8 


88.6 
36.0 


"  Pittsburg  gauge  used  when  dam  was  down  and  Davis  Island  when  dam  was  up. 


The  available  depth  in  channel  may  be  considered  1  foot  greater 
than  gauge  readings  from  Pittsburg  to  Louisville  and  2  feet  greater 
from  Louisville  to  Cairo. 

During  the  fiscal  year  no  work  was  done  to  increase  the  available 
depth,  but  work  was  confined  to  the  removal  of  snags  and  other  ob- 
structions and  increasing  the  width  of  narrow  low-water  channels, 
thus  bettering  navigable  conditions. 
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No  estimate  can  be  given  of  the  effect  of  the  improvement  thus  far 
made  on  freight  rates.  The  comparative  rates  between  Pittsburg, 
Pa.,  and  Memphis,  Tenn.,  by  rail  and  by  river  were  estimated  in  1903 
as  follows: 


In  this  connection  reference  is  made  to  the  Report  of  Ohio  River 
Board  (H.  Doc.  No.  492,  60th  Cong.,  1st  sess.),  in  which  statements 
are  maae  of  present  and  prospective  commerce  and  the  effects  of 
improvements  on  freight  rates,  etc. 

In  order  to  provide  tor  navigation  during  comparatively  low-water 
periods  in  winter,  many  of  the  existing  dikes  and  dams  will  require 
to  be  kept  in  a  state  of  repair,  as  the  movable  dams  can  not  safely  be 
operated  during  a  time  of  even  light-running  ice,  although  properly 
protected  steamboats  may  be  able  to  navigate  at  such  time.  The 
severe  losses  to  floating  craft  during  recent  years  have  shown  the  im- 
portance of  maintaining  certain  of  the  harbors  of  refuge  afforded  by 
existing  ice  piers  and  the  providing  of  others  at  carefully  selected 
localities. 

The  commerce  of  the  river  during  the  past  year,  so  far  as  indicated 
by  statistics  that  the  engineer  officer  in  charge  oi  the  river  has  been 
able  to  obtain,  was  as  follows:  General  merchandise,  coal,  etc., 
11,306,544  tons,  at  an  estimated  value  of  $79,145,808;  passengers, 
4,414,213. 

July  1,  1007.  halunce  uiiexpeuded..  $690,043.67 

Received  froui  sal P8,  etc .      318.91 


'  690,  362.  58 

Jane  30,  1008,  amount  expended  during  fiscal  year: 

For  works  of  Improvement _  $00,253.74 

For  maintenance  of  improvement 17, 415. 09 


107, 66S.  83 


July  1,  1908,  balance  unex|>ended-        582, 693. 75 

July  1,  1908,  outstanding  lial)ilitIeB_   3,071.89 


July  1,  lOOS.  balance  available -.  .     579,621.86 


July  1,  1908,  amount  covered  by  uncompleted  contracts 173,557.07 

Amount  (estimated)  required  for  completion  of  existing  project Indefinite. 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1910,  for  works  of  Improvement  and  for  maintenance,  in  ad- 
dition to  the  balance  unexpended  July  1,  1908 545,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  E  E  1.) 

8.  Lock  and  Dam  No.  37 ^  Ohio  River. — The  river  and  harbor  act 
approved  June  13,  1902,  authorized  the  construction  of  this  dam  at 
a  cost  not  to  exceed  $1,050,000,  and  the  river  and  harbor  act  of  March 
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2,  1907,  authorized  the  expenditure  of  $100,000  in  excess  of  amounts 
theretofore  appropriated  or  authorized,  "  provided  that  the  said  lock 
and  dam  shall  be  constructed  with  a  view  to  a  navigable  depth  of 
nine  feet."  Of  the  continuing-contract  authorizations  $230,000  is 
yet  to  be  appropriated. 

Work  was  carried  on  from  July  1  to  December  15,  1907,  and  from 
June  8  to  June  30,  1908,  with  interruptions  from  eight  freshets,  and 
included  cofferdam  construction,  excavation  for  foundations  of  lock 
walls,  upper  gate  recess,  upper  gate  track  and  section  of  upper  guide 
wall  foundation,  construction  of  lock  wall  foundations  and  mono- 
liths, filling  back  of  land  wall  of  lock  and  around  upper  and  lower 
gate  recesses,  the  laying  of  fixed  ironwork,  lowering  gate  tracks, 
clearing  of  land,  constructing  lock  gates,  needles  and  battems  for 
poiree  dam,  wickets  for  navigable  pass,  etc.,  the  quantities  being  as 
follows:  Twenty-four  temporary  piling;  102,186  feet  B.  M.  crib 
timbers;  clearing  2.7  acres  land;  6,148  cubic  yards  ordinary  excava- 
tion; 12,171  cubic  yards  deposit  excavation;  307  cubic  yards  rock 
excavation;  22,444  cubic  yards  ordinary  filling;  2,306  cubic  yards 
stone  filling;  11,314  cubic  yards  concrete  masonry;  2  mannoles; 
138,455  feet  B.  M.  oak  timber;  1,766  feet  B.  M.  white  pine  timber; 
7,752  feet  B.  M.  yellow  pine  timber;  1,752  feet  B.  M.  cypress  tim- 
ber; 184,507  pounds  cast  iron;  187,078  pounds  wrought  iron  and 
steel;  28,548  pounds  steel  castings;  lowering  gate  track,  etc.,  remov- 
ing 177  cubic  yards  concrete  masonry. 

Under  provisions  of  contract,  218,118  pounds  of  ironwork,  4,494 
feet  B.  M.  oak  timber,  7,976  feet  B.  M.  white  pine  timber,  and 
13,931  feet  B.  M.  yellow  pine  timber  were  delivered  at  site  and  partial 
payment  made  thereon.  Ten  thousand  six  hundred  and  ninety- 
nine  and  one-half  barrels  of  Atlas  Portland  cement  were  delivered 
during  the  year,  and  11,910 J  barrels  were  used  in  the  work,  there 
being  some  cement  left  over  from  previous  year. 

By  authority  of  the  Secretary  of  War  an  additional  tract  of  land, 
containing  10  acres,  was  secured  on  the  Kentucky  side  of  the  river 
in  order  that  the  river  bank  might  be  protected  from  scour. 

Under  a  supplemental  agreement  with  the  contractor  dated  August 
28,  1907,  work  was  carried  on  in  connection  with  lowering  the  tracks 
of  the  lower  gates  of  lock  and  slightly  modifying  the  gate  itself. 

The  total  expenditures  on  account  of  work  to  June  30,  1908,  ex- 
clusive of  outstanding  liabilities,  is  $450,507.87. 

It  is  proposed  to  apply  the  funds  asked  for  the  fiscal  year  1910 
for  Lock  and  Dam  No.  37,  Ohio  River,  toward  completion  of  naviga- 
ablo  pass,  bear  traps,  buildings,  machinery,  and  other  appurtenances 
of  the  lock  and  dam  necessary  to  its  operation. 

Jiil.v  1,  1907,  balance  unexpended $493,348.48 

Amount  ai)i)ropriated  by  sundry  civil  act  approved  May  27,  11K)8 100,000.00 

593,34&4S 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 

improvement 123,856.35 

July  1,  190S,  balance  unexpended 460,402.13 

July  1,  190.S,  outstanding  liaWlities 2,256.80 

July  1,  1008,  balance  available 467,235.33 
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July  1,  1908,  amount  covered  by  uncompleted  contracts $505,926.15 

Amount  (estimated)  required  for  completion  of  existing  project.—    230,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 «  230, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  E  E  2.) 

S.  Operating  snag  boats  on  the  Ohio  River  below  the  Pennsylvania 
State  line. — ^The  condition  of  the  channel  way  of  the  Ohio,  the  neces- 
sity for  continuous  snag-boat  work,  and  the  benefits  accruing  there- 
from to  river  commerce  are  plainly  shown  bv  the  yearly  reports  of 
obstructions  removed,  which  obstructions,  if  permitted  to  remain, 
would  make  navigation  highly  dangerous  at  ordinary  stages  and 
hazardous  at  any  time. 

The  project  for  removing  obstructions  by  a  properly  equipped  snag 
boat  was  put  in  operation  m  1876,  the  boat  having  been  completed  at 
a  cost  of  $125,125.24,  and  the  expense  of  operating  having  bc«n  borne 
by  appropriations  for  improving  Ohio  River  until  1890.  The  river 
and  harbor  act  of  September  19,  1890,  provided  $25,000  yearly  for 
this  purpose,  and  the  act  of  June  3, 1896,  increased  the  yearly  appro- 
priation to  $50,000. 

The  amount  expended  on  this  work  during  the  fiscal  year  ending 
June  80,  1908,  was  $35,109.69,  the  total  expenditures  up  to  the  close 
of  the  present  fiscal  year,  exclusive  of  outstanding  liabilities,  being 
$579,133. 06.  For  report  upon  operation  of  snag  boats  on  the  Ohio 
River  in  the  State  of  Pennsylvania,  see  page  589,  following. 

As  far  as  practicable  the  removal  of  obstructions  is  carried  on 
whenever  permitted  bv  the  stage  of  water  and  the  absence  of  danger- 
ous ice ;  and  during  the  last  fiscal  year  the  regular  Ohio  River  snag 
boat  E.  A.  Woodruff  was  in  active  service  rrom  July  1,  1907,  to 
January  4,  1908,  and  from  June  10  to  June  30,  1908,  traveling  6,251 
miles  and  removing  the  following  obstructions :  Seven  hundred  and 
ninety-two  snags,  aggregating  3,542.66  tons;  12  rocks,  measuring  170 
cubic  feet;  364  cords  of  drift,  and  40  wrecks,  comprising  17  coal 
barges,  13  coal  boats,  3  fuel  flats,  2  gravel  barges,  2  mua  scows,  1 
wharfboat,  1  steam  boiler,  and  the  remains  of  1  steamboat. 

The  snag  boat  MVoodrvif  is  a  powerful  and  finely  equipped  vessel 
that  does  admirable  service  during  moderate  stages  of  water,  but  can 
do  little  or  nothing  when  the  river  is  at  a  stage  of  le.ss  than  4  feet, 
though  it  is  at  such  stages  that  snagging  operations  should  be  prose- 
cuted most  advantageously. 

It  is  extremely  important  that  snagging  operations  should  be 
extended  to  cover  these  low-water  periods,  and  to  this  end  it  is  recom- 
mended that  the  yearlv  appropriation  for  snagging,  as  provided 
for  by  the  act  of  June  3\  1896,  be  increased  to  $100,000  for  the  fiscal 
year  ending  June  30,  1910,  the  additional  $50,000  to  be  used  in  the 
building  and  equipment  of  one  light-draft  combination  snag  and 
derrick  Doat,  adapted  for  use  at  even  extreme  low-water  stages.    This 

«  Of  thin  amount  $130,000  Is  under  contract  authorization  of  1902  and  $100,000 
under  that  of  1907. 

SnOl— Ewo  1908 37 
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boat  would  form  a  part  of  the  regular  snagging  plant,  and  would  be 
operated  from  the  yearly  appropriation  made  for  that  purpose. 
(See  Appendix  E  E  3.) 

EXAMINATION    OF   OHIO    RIVER    MADE    IN    COMPLIANCE    WITH   RIVER   AND 
HARBOR  ACT  APPROVED   MARCH  3,  1905. 

Report  dated  December  15,  1906,  by  a  Board  of  Engineers  on 
examination  of  Ohio  River ^  with  a  view  to  obtaining  channel  depths 
of  6  and  9  feet^  respectively,  required  by  the  river  and  harbor  act  of 
March  3,  1905,  was  duly  submitted  and  reviewed  by  the  Board  of 
Engineers  for  Rivers  and  Harbors,  pursuant  to  law.  The  report  was 
transmitted  to  Congress  and  printed  in  House  Document  No.  492, 
Sixtieth  Congress,  first  session.  Plans  for  improvement  at  an  esti- 
mated cost  of  $50,962,266  for  a  6-foot  project  and  $63,781,488  for  a 
9-foot  project  are  presented. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  PITTSBURG,  PENN- 
SYLVANIA, DISTRICT. 

This  district  was  in  the  charge  of  Maj.  H.  C.  Newcomer,  Corps  of 
Engineers,  having  under  his  inmiediate  orders  the  following-named 
officers  of  the  Corps  of  Engineers :  Capt.  F.  W.  Altstaetter  to  March 
30,  1908,  First  Lieut.  E.  N.  Johnston  to  August  20, 1907,  First  Lieut. 
Lewis  M.  Adams  since  December  1,  1907,  and  Capts.  Edward  N. 
Adams  and  Albert  E.  Waldron  the  entire  year.  Division  engineer, 
Col.  G.  J.  Lydecker,  Corps  of  Engineers,  to  November  15,  1907,  Col. 
Chas.  E.  L.  B.  Davis,  Corps  of  Engineers,  from  November  15^  1907, 
to  February  15,  1908,  and  Col.  Wm.  T.  Rossell,  Corps  of  Engineers, 
since  February  15,  1908. 

1.  Monongahela  River^  West  Virginia. — The  Monongahela  River 
is  formed  by  the  junction  of  the  Tygarts  Valley  and  West  Fork 
rivers,  about  1  mile  south  of  Fairmont,  W.  Va.,  and  flows  in  a  gen- 
erally northerly  direction  about  128  miles  to  its  junction  with  the 
Allegheny  River  at  Pittsburg,  Pa.  The  improvement  of  the  portion 
in  West  Virginia  is  considered  to  extend  down  the  river  as  far  as 
Lock  No.  8  at  the  mouth  of  Dunkards  Creek,  Pennsylvania,  about  4 
miles  north  of  the  Pennsylvania  State  line,  or  a  total  distance  of 
about  41  miles. 

Navigation  on  this  portion  of  the  river  in  its  original  condition  was 
impeded  at  high  water  bj^  swift  currents,  the  fall  per  mile  being  about 
2  feet.  At  low  stages  it  was  obstructed  by  shoals  and  numerous 
gravel  and  rock  bars.  Steamboat  navigation  was  practicable  at  high 
stages  as  far  upstream  as  Morgantown.  Occasionally  a  boat  could  go 
as  far  upstream  as  Fairmont,  and  downstream  navigation  of  flats  and 
small  rafts  was  practicable  at  medium  and  high  stages. 

The  original  project  for  this  portion  of  the  Monongahela  River 
was  adopted  in  1872,  and  contemplated  the  construction  of  Locks  and 
Dams  ^os.  8  and  9.  This  project  was  completed  on  November  8, 
1899,  with  the  result  that  boats  drawing  5.2  feet  of  water  could  navi- 
gate the  river  at  low  water  as  far  upstream  as  Morgantown,  W.  Va., 
the  river  having  previously  been  slack-watered  from  its  mouth  to 
Lock  No.  8  by  the  Monongahela  Navigation  Company.  The  amount 
expended  under  this  project  was  $436,900. 
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The  existing  project,  adopted  by  Congress  July  13,  1892,  provides 
for  the  construction  of  six  locks  and  dams,  Nos.  10  to  15,  inclusive, 
between  Mor^antown  and  Fairmont,  W.  Va.,  at  an  estimated  cost  or 
$1,275,000.  Appropriations  aggregating  this  amount  have  been  made 
and  the  sum  or  $107,463.86  was  recovered  from  surety  company  on 
contract  of  C.  I.  McDonald  for  failure  to  complete  Locks  and  Dams 
Nos.  10  to  15. 

The  amount  expended  under  this  project  up  to  close  of  the  fiscal 
year  ending  June  30,  1908,  was  $1,314,440.38,  including  $21.64  re- 
ceived from  sales. 

The  condition  of  this  work  on  June  30,  1908,  was  as  follows : 

No8,  10  to  15^  inclusive, — ^The  locks  and  dams  proper  were  com- 

Sleted  and  assigned  to  "  Operating  and  care  of  canals,"  etc.,  in 
anuary,  1904.  The  lock  houses  and  outbuildings  have  been  com- 
Eleted,  the  lock  grounds  graded,  and  additional  protection  provided 
y  stren^hening  the  abutments  and  raising  and  lengthening  the 
lower  guide  wafls.  Some  further  work  is  required  on  one  of  the 
abutments  and  the  construction  of  one  upper  guide  wall. 

The  completion  of  these  six  locks  and  dams  extended  slack-water 
navigation  about  28  miles,  from  Mor^ntown  to  a  point  on  the  West 
Fork  River  4  miles  above  Fairmont,  W.  Va.,  with  a  minimum  navi- 
gable depth  of  7  feet.  The  improvement  should  enable  the  people 
of  the  territory  affected  to  transport  coal,  general  freight,  etc.,  almost 
imintemiptedly  to  market. 

The  ffreatest  recorded  flood  height  is  40  feet  at  Morgantown.  Or- 
dinary flood  heights  average  about  22  feet  on  this  portion  of  the  river. 
Traffic  on  this  portion  of  the  river  is  not  heavy,  but  it  has  mate- 
rially increased  over  that  originally  existing  there.  A  daily  line  of 
Eackets  plies  the  river  between  Pittsburg  and  Fairmont,  and  tow- 
oats  operate  as  necessity  requires.  Since  the  opening  of  the  locks 
there  has  been  some  development  of  coal  mines  and  the  shipment  of 
coal  by  water  in  small  quantities. 

A  statement  of  commerce  and  of  the  effect  of  the  project  on  freight 
rates,  so  far  as  known,  is  given  in  the  report  for  operating  and  care 
of  locks  and  dams  on  Monongahela  River,  page  583. 

References  to  more  extended  information,  reports  of  surveys,  etc., 
are  given  on  page  467  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1905. 

July  1,  1907,  balance  unexpended $08,804.05 

June  80,  1008,  amount  expended  during  fiscal  year  for  works  of  im- 
proyement 758.03 

July  1, 1008,  balance  unexi)ended 08.045.12 

(See  Appendix  F  F  1.) 

2.  Monongahela  River^  Pennsylvania. — ^The  improvement  of  this 
part  of  the  river  is  considered  to  extend  from  Pittsburg  to  the  mouth 
of  Dunkards  Creek,  a  distance  of  87.5  miles.  In  its  original  condi- 
tion, prior  to  1840,  it  was  navigable  for  steamboats  only  at  high 
stages.  A  downstream  navigation  for  light-draft  flats  and  rafts  was 
practicable  at  high  and  medium  stages.  The  average  fall  per  mile  is 
about  0.9  foot  and  the  minimum  discharge  about  160  cubic  feet  per 
second. 

•  In  1888  Congress  provided  for  a  survey  of  the  river  from  Pittsburg 
to  Brownsville,  a  distance  of  about  57  miles.    This  swrs^-^  ^^^  \\a\. 
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followed  by  an  appropriation  for  improving  the  river,  and  the  legis- 
lature of  Pennsylvania,  by  act  of  March  31,  1836,  incorporated  and 
authorized  the  Mononganela  Navigation  Company  to  improve  the 
river  from  Pittsburg,  Pa.,  to  the  Virginia  State  Ime,  a  distance  of 
91.5  miles.  This  company  built  seven  locks  and  dams,  producing 
slack  water  from  Pittsburg  to  within  2  miles  of  the  West  Virginia 
State  line. 

The  river  and  harbor  act  of  June  3,  1896,  authorized  and  directed 
the  Secretary  of  War  to  institute  and  carry  to  completion  proceed- 
ings for  condemnation  of  all  the  property  and  appurtenances  of  the 
company.  The  property  was  acquired  by  the  United  States  on  July 
7,  1897,  at  a  cost  of  $3,761,615.46. 

The  amount  expended  on  original  and  modified  projects  prior  to 
operations  under  existing  project  was  $3,769,073.88,  mclumng  the 
purchase  money. 

The  existing  project,  adopted  in  1899,  with  subsequent  modifica- 
tions (see  Annual  Report  of  the  Chief  of  Engineers  for  1906,  p.  515), 
provides  for  the  enlargement  and  improvement  of  Lock  No.  6  and 
some  additional  structures  at  Lock  No.  3,  for  the  rebuilding  of  Loc^ 
Nos.  2,  3,  and  5,  using  in  each  case  two  parallel  chambers,  each  56  by 
360  feet,  and  fixed  concrete  dams  with  movable  tops,  and  for  the 
acquisition  of  necessary  land  and  construction  of  certain  improve- 
ments at  Locks  Nos.  5  and  6 ;  all  at  a  total  estimated  cost  of  $2,194,605. 

The  amount  expended  up  to  the  end  of  fiscal  year  ending  ^une  30, 
1908,  was  $1,426,738.58. 

I  Work  is  being  carried  on  under  continuing-contract  appropriations 
at  new  Lock  No.  5.  The  balance  of  the  authorization  remainmg  tobe 
appropriated  is  $200,000. 

The  condition  of  work  on  June  30, 1908,  was  as  follows: 

Lock  and  Dam  No.  2. — ^The  lock,  power  house,  guard  and  guide 
walls,  with  the  exception  of  upper  105  feet  of  upper  guide  wall,  were 
built  under  contract.  The  abutment  and  dam  were  built  by  hired 
labor.  The  river  lock  has  been  in  operation  since  August  15,  1905, 
and  the  land  lock  since  March  5,  1906. 

The  existence  of  cross  currents  at  this  lock  renders  it  necessary  to 
extend  the  upper  guide  and  guard  walls  upstream  and  the  middle 
wall  downstream  to  provide  safe  and  convenient  access  to  the  locks, 
and  an  estimate  of  $43,000  is  included  in  this  report  to  cover  the  cost 
of  the  work. 

Lock  and  Dam  No.  J. — The  lock,  guard  and  guide  walls,  the  power 
house,  power  plant,  and  two  lock-keepers'  houses  were  built  under 
contract.  The  abutment  and  dam  were  built  by  hired  labor,  the 
whole  work  being  complete  except  for  the  installation  of  the  mov- 
able top  for  the  dam  and  the  raising  of  the  upper  sill  of  the  river 
look.  The  river  lock  was  placed  in  operation  May  20,  1907,  and  the 
land  lock  October  23,  1907. 

L.ock  and  Dam  Xo.  5. — ^The  contractors  for  the  lock  have  installed 
their  plant  and  begun  work  on  the  upper  ^ard  wall  and  the  lower 
guide  wall.  Work  on  the  abutment  oy  hired  labor  has  also  bem 
begun. 


Locks  Nos.  3  and  6,  and  floating  plant. — All  of  the  neoessair 
structures  at  Lock  No.  3,  and  the  improvements  contemplated  at  Low 
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No.  6  have  been  nearly  completed.  All  of  the  floating  plant  pro- 
vided for  in  the  existing  project,  consisting  of  a  dredge  and  two 
dump  scows  and  repair  steamer  with  snagging  appliances,  has  been 
completed  and  put  m  service.  The  necessary  land  nas  been  acquired 
at  Lock  No.  6. 

The  greatest  recorded  flood  height  is  44  feet  at  Brownsville.  Ordi- 
nanr  flood  heights  average  about  30  feet  on  this  portion  of  the  river. 

The  traffic  of  the  river  is  hampered  and  restricted  by  insufficient 
capacity  and  inconvenience  at  the  locks.  This  will  not  be  overcome 
until  the  enlargement  of  Locks  Nos.  1, 4,  and  5  has  been  accomplished. 

A  statement  of  commerce  and  of  the  effect  of  the  project  on  freight 
rates,  so  far  as  known,  is  given  in  the  report  for  operating  and  care 
of  locks  and  dams  on  Monongahela  River,  page  583. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 
penditure in  fiscal  year  ending  June  30,  1910,  to  work  on  new  Lock 
and  Dam  No.  5  ($200,000) ,  under  continuing  contract  authorized  by 
the  river  and  harbor  act  of  March  2,  1907,  and  to  the  extension  of 
upper  guide  wall  upstream  and  of  middle  wall  downstream  at  Lock 
No.  2  (|43,000). 

It  is  very  important  that  old  locks  Nos.  1  and  4,  built  many  years 
ago  with  dimensions  that  are  now  inadequate  for  the  growing  com- 
merce of  the  river,  and  partly  in  danger  of  falling  down,  should  be 
rebuilt  at  the  earliest  practicable  date,  and  it  is  therefore  recom- 
mended that  authorization  be  also  given  for  the  additional  amounts 
required  to  complete  these  works,  so  that  they  may  be  carried  on 
under  continuing  contract. 

A  list  of  references  to  reports  of  examinations  and  surveys  and 
other  items  of  interest  concerning  this  river  are  given  on  page  469  of 
Aimual  Report  of  the  Chief  of  Engineers  for  1905. 

CONSOLIDATED. 

Jily  1,  1907,  balance  unexpended 1868,660.10 

Amount  appropriated  by  sundry  civU  act  approred  May  27,  1908..  800, 000. 00 
AnKmnt  received  from  sale  of  condemned  property 46.55 


668,  706.  65 
Jinle  80,  1908,  amount  expended  during  fiscal  year  tor  works  of 
Unt>ro?«ment 100,536.86 


July  1,  1908,  balance  unexpended 568,170.29 

July  1,  1908,  ontvtanding  liabilities __      10,106.78 


July  1,  1008,  balance  available 558,064.61 


July  1,  1908,  amount  covered  by  uncompleted  contracts 394,994.07 

Amount  (estimated)  required  for  completion  of  existing  project..    243,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80,  1910,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 «  243, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
Jftm  4,  1897. 


•Of  this  amount,  $200,000  is  for  continuing-contract  work  on  liOCk  Xo.  5, 
antlwrlwd  by  the  river  and  harbor  act  of  March  2,  1907. 
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BEBUILDINO  LOCK  NO.  2. 

July  1,  1907,  balance  unexpended $3,782.37 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement   11.95 


July  1,  1908,  balance  unexpended 3,770.42 


Amount  (estimated)  required  for  completion  of  existing  project..      43,000.00 


Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  Improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 43,000.00 

Submitted  in  compliance  witli  requirements  of  sundry  civil  act  of 
June  4,  1897. 

BEBXJILDING  LOCK  NO.  3. 

July  1,  1907,  balance  unexpended $98,783.74 

Amount  received  from  sale  of  condemned  property 46.55 


98,880.29 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement        79, 341. 26 


July  1,  1908,  balance  unexpended 19,489.03 

July  1,  1908,  outstanding  liabilities 663.41 


July  1,  1908,  balance  available 18,925.62 

July  1,  1908,  amount  covered  by  uncompleted  contracts 1, 291. 58 

BEBUILDINO  LOCK  NO.  5. 

July  1,  1907,  balance  unexpended $254,440.06 

Amount  appropriated  by  sundry  civil  act,  approved  May  27,  1908..    300, 000. 00 


554,440.06 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement        17, 033. 15 


July  1,  1908,  balance  unexpended 537,406.91 

July  1,  1908,  outstanding  liabilities 9,542.37 


July  1,  1908,  balance  available 527,864.54 


July  1,  1908,  amount  covered  by  uncompleted  contracts 393,702.49 

Amount  (estimated)  required  for  completion  of  existing  project 200,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 200,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

LOCKS  NOS.  3  AND  6,  ETC. 

July  1.  1907,  balance  unexpended $3,803.93 

July  1,  1908,  balance  unexpended 3.803.93 

LOCKS  NOS.  5  AND  6. 

July  1,  1907,  balance  unexpended $7,850.00 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement      4,150.(Ki 


July  1,  1908,  balance  unexpended 3  700.00 

(See  Appendix  F  F  2.) 
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S.  Operating  and  care  of  locks  and  danis^  Monongahela  River, — 
Statements  of  the  original  condition  of  the  Monongahela  River  are 
contained  in  the  summaries  for  Monongahela  River,  West  Virginia 
and  Pennsylvania.  The  slack-water  system  of  the  Mononpthela 
River  comprises  15  locks  and  dams.  Ix)oks  Nos.  1  to  4,  inclusive, 
are  double  locks;  5  to  15  are  single  locks.  A  table  giving  the  dimen- 
sions of  the  locks,  lengths  of  dams,  and  other  data  is  given  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1907,  page  1691. 

The  dams  extend  slack  water  to  a  point  on  West  Fork  River  4 
miles  above  Fairmont,  W.  Va.,  or  a  total  distance  of  about  131  miles 
above  the  mouth  of  the  Monongahela  River  at  Pittsburg.  Control- 
ling depths  at  normal  pool  stages  on  the  sills  at  the  different  old 
locks  below  Morgantown  vary  from  4  to  6.7  feet ;  on  ,the  new  locks 
above  that  place  they  are  uniformly  7  feet.  During  low  stages  of 
water  depths  of  7.5  to  8  feet  are  maintained  below  Dam  No.  6  by 
placing  nashboards  on  the  dams. 

LfOcks  Nos.  1  to  7,  inclusive,  have  been  under  operation  and  care 
since  July  7, 1897,  when  they  were  purchased  from  the  Monongahela 
Navigation  Company ;  No.  8  since  November  8,  1889 ;  No.  9  since 
1879,  and  Nos.  10  to  15,  inclusive,  since  January,  1904. 

The  total  amount  exipended  for  operating  and  care  to  June  30, 1908, 
was  $2,443,725.59.  Tne  amount  expended  during  the  fiscal  year 
ending  June  30,  1908,  was  $253,518.93. 

Necessary  repairs  were  made  to  the  locks  and  dams  and  floating 
plant,  and  the  locks  were  operated  throughout  the  year,  except  when 
closed  for  limited  periods  lor  repairs,  or  on  account  of  floods  or  ice. 

The  total  number  of  lockages  at  the  15  locks  for  the  calendar  year 
1907  aggregated  88,115,  giving  a  total  commerce  through  individual 
locks  amounting  to  36,768,381  tons,  and  223,408  passengers.  Much 
of  this  commerce,  of  course,  moved  through  several  locks.  Taking 
onl^  the  aggregate  of  the  greatest  items  of  the  different  kinds  of 
frei^t  passing  up  and  down  at  any  single  lock,  plus  the  coal  mined 
and  shipped  in  pools  1  and  2,  which  amount  is  manifestly  less  than 
the  real  movement  of  commerce,  the  total  commerce  of  tne  Monon- 
gahela River  for  the  year  amounted  to  12,772,508  tons  and  42,373 
passengers. 

The  effect  on  freight  rates  of  the  slack- water  system  of  the  Monon- 
gahela is  very  great.  This  is  true  for  all  manner  of  products,  and 
Girticnlarly  so  for  coal.  For  an  average  haul  of  50  miles  on  the 
onongahela  River  the  price  of  coal  delivered  by  river  is  $1.25  per 
t<Hi,  as  compared  with  $1.40  per  ton  delivered  ty  rail,  making  the 
river  freight  rate  15  cents  per  ton  cheaper.  As  the  haul  increases 
the  advantage  of  the  river  advances  rapidly.  \s  an  example,  the 
river  freight  rate  on  coal  to  a  point  12  miles  below  Pittsburg  is  2.5 
mills  per  Dushel,  or  6.25  cents  per  ton,  in  barge-load  lots,  while  the 
rail  freight  rate  to  the  same  point  is  40  cents  per  ton,  a  difference 
in  favor  of  river  of  33.75  cents  \fev  ton.  The  effect  on  freight  rates 
beyond  the  above,  due  to  the  rebuilding  of  T..ocks  and  Dams  2  and  3, 
will  not  be  felt  until  the  enlargement  of  Ixx»ks  Nos.  1,  4,  and  5  is 
accomplished,  when  larger  cargoes  will  be  towed  by  steamers  and 
the  freight  rate  reduced  accordingly. 

(Sec  Appendix  F  F  3.) 

4.  Allegheny  River^  Pennsylvania^  open-channel  icorfc.— TW  ^^\^- 
g^wny  BiTer  nscs  in  northern  Pennsylvania  aivd  ^rr9?s  xvox\\vK^r^^«^ 
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into  New  York,  and  thence  in  a  southerly  direction  into  Pennsylvania 
again  to  its  junction  with  the  Monongahela  Rivef  at  Pittsburg.  The 
average  fall  per  mile  of  the  navigable  portion  is  about  2.2  feet  and  the 
minimum  discharge  at  Pittsburg  is  about  1,440  cubic  feet  per  second. 
In  its  original  condition  the  ^legheny  River  abounded  m  obstruc- 
tions, such  as  bowlders,  snags,  islands,  bars,  and  wide-spreading 
shoals,  all  of  which  rendered  navigation  at  best  hazardous  and  prac- 
ticable only  at  such  high  stages  of  water  as  would  enable  craft  to  clear 
the  obstructions. 

The  present  project  was  adopted  in  1878  and  1880  and  contemplates 
the  removal  oi  the  bowlders  and  snag  obstructions  and  the  construc- 
tion of  low  dams  and  dikes  to  close  secondary  channels  and  concen- 
trate the  low -water  flow  on  shoals. 

The  amount  expended  under  this  project  to  June  80,  1908,  was 
$262,709.20,  fully  one-half  of  which  was  applied  to  maintenance. 

The  work  that  has  been  done  enables  navigators  to  operate  safely 
on  stages  from  2  to  3  feet  lower  than  formerly. 

The  present  condition  of  the  channel  is  generallv  satisfactory,  hav- 
ing been  largely  cleared  of  the  more  objectionable  obstnicticms,  but 
to  maintain  its  condition  it  is  necessary  to  annually  remove  any 
bowlders  or  snags  brought  in  by  the  tributaries  or  carried  along  by 
ice  and  freshets.  The  dikes  and  dams  are  also  becoming  old  and 
require  frequent  repairs. 

The  greatest  recorded  flood  height  is  36.6  feet  at  Herr  Island  dam. 
Ordinary  flood  heights  average  about  30  feet 

Except  on  the  lower  25  miles  of  the  river  the  principal  traffic  is 
the  downstream  transportation  of  timber  and  lumber  rafts,  new 
coal-boat  bottoms,  barges  and  flats,  usually  loaded  with  tun  bark, 
lumber,  posts,  railroad  ties,  and  other  timber  products,  and  the  towage 
of  gravel,  stone,  sand,  etc.  Steamboating  is  not  now  conducted  to 
any  material  extent  above  Kittanning. 

The  annual  commerce  of  the  river  above  slack-water  improvements 
in  course  of  construction  is  about  400,000  tons,  extending  over  230 
miles  from  Tarentum,  Pa.,  to  Olean,  N.  Y. 

The  effect  of  the  work  on  freight  rates  is  not  very  noticeable,  as 
the  depth  of  water  has  not  been  increased,  but  the  hazard  of  boating 
has  been  greatly  decreased. 

It  is  proposed  to  apply  the  $5,000  estimated  as  a  profitable  expendi- 
ture for  the  fiscal  year  1910  to  maintenance  of  the  existing  channel 
and  works  of  improvement. 

More  detailed  information,  reports  of  surveys,  etc.,  are  given  in  the 
following  Annual  Reports  of  the  Chief  of  Engineers:  1899,  page 
2411;  1902,  page  1901,  and  1905,  page  1862. 

July  1,  1907,  balance  unexpended $2,891.08 

June  30, 1908,  amount  expended  during  fiscal  year  for  maintenance  of 
Improvement 600.28 


July  1,  1908,  balance  unexpended 2, 290. 80 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  80, 
1910,  for  maintenance  of  improvement.  In  addition  to  tbe  balance 
unexpended  July  1,  1908 5,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1890. 

(See  Appendix  F  F  4.) 
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6.  Allegheny  River^  Pennsylvania^  construction  of  locks  and 
dams.—VvioT  to  the  completion,  in  1885,  of  tlie  Davis  Island  dam  in 
the  Ohio  River,  5  miles  below  its  head,  it  was  impossible  to  navigate 
the  Allegheny  River  with  steam  craft  of  lightest  draft  during  low- 
water  periods,  which  frequently  continued  for  months  at  a  time. 
Since  tnen  a  navigable  depth  of  8  feet  has  been  afforded  by  that  dam, 
when  raised,  to  Garrison  ripple,  2  miles  up  the  stream. 

The  present  project  for  lock  and  dam  construction,  originally 
adopted  in  1890  and  subsequently  extended  in  1896,  provides  for  the 
construction  of  three  locks  and  dams,  extending  slack  water  from  the 
mouth  to  Tarentum,  a  distance  of  25  miles.  Dam  No.  1  is  movable, 
of  Chanoine  type,  with  bear-trap  weirs.  Dams  Nos.  2  and  3  are  both 
fixed,  the  former  being  built  of  concrete  on  pile  foundation  and  the 
latter  of  crib  construction.  The  lock  chamber  at  No.  1  is  55  feet  bv 
286  feet  2  inches:  at  Nos.  2  and  3,  56  feet  by  289  feet  6  inches.  The 
estimated  cost  of  the  work  is  $1,658,226.63,  including  $10,000  for 
restoration  of  bank,  etc.,  below  Dam  No.  8.  In  addition  $110,300 
will  be  required  to  cover  the  restoration  of  bank  at  Dam  No.  3,  made 
necessary  by  the  flood  of  1907,  and  the  payment  of  damages  to  private 
property  resulting  from  the  failure  of  the  abutment. 

The  amount  expended  to  June  30,  1908,  was  $1,561,958.99;  of  this 
amount  $10,000  was  expended  for  maintenance. 

The  work  is  being  done  partly  under  continuing  contract,  and  the 
total  authorization  has  been  appropriated. 

The  condition  of  the  work  on  June  30, 1908,  was  as  follows : 

Lock  and  Dam,  No,  1  {Herr  Island)^  about  1^  mites  from  the 
mouth. — ^This  work  was  built  under  contract  and  has  been  in  operation 
since  January  1, 1903. 

The  dam  was  first  raised  June  2,  1903.  One  double  lock-masters' 
house  has  been  built  under  contract. 

Lock  and  Dam  No.  S  (Aspinwall),  7  miles  from  the  mouth. — ^The 
lock  has  been  built  under  contract  and  has  been  in  operation  since 
November  10,  1906.  The  abutment  and  dam  have  been  partially 
btdlt  under  contract  It  is  expected  that  they  will  be  completed 
during  the  present  season. 

Lock  and  Dam  No.  S  (Springdale)  ^  abovt  17  miles  from  the 
fMHth. — ^The  lock  was  built  under  contract  and  has  been  in  operation 
since  September,  1904.  The  abutment  and  dam  were  built  under  con- 
tntct  In  January,  1907,  during  a  moderate  flood  stage,  the  abut- 
melit  failed  and  a  portion  of  the  dam  had  to  be  blown  up  to  limit  the 
resultinff  damage  to  private  propertv. 

llie  abutment  has  oeen  rebuilt  and  it  is  expected  that  the  dam  will 
be  rtetored  during  the  present  season.  Two  lock  housas  have  been 
Imilt  tinder  contract. 

Pool  No.  1  provides  a  navigable  depth  of  5  to  6  feet.  Dams  Nos. 
S  and  8  must  oe  completed  before  any  appreciable  increase  of  depth 
will  be  obtained  in  their  respective  pools. 

The  greatest  recorded  flood  height  is  36.6  feet  at  Herr  Island  dam. 
Ordinary  flood  heights  average  about  30  feet 

For  the  calendar  year  1907  the  commerce  reported  on  that  part  of 
the  river  mider  the  improvement  for  slack-water  navigation  was 
900^02  tons  of  freight  and  4,614  passengers. 

The  completion  of  these  locks  and  dams  will  be  of  immense  benefit 
to  the  manufacturing  plants  along  the  banks  of  th^  XW^^^w^  ^\n^^ 
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within  their  reach,  bv  reason  of  connecting  them  with  the  harbor  of 
Pittsburg  and  with  the  coal  fields  of  the  Monongahela  River. 

The  effect  of  the  project  on  freight  rates  is  given  in  report  on 
operating  and  care  of  locks  and  dams  on  Alleffheny  River. 

In  addition  to  the  funds  appropriated  by  the  river  and  harbor  act 
of  March  2,  1^7,  for  repair  and  reconstruction  of  Dam  No.  8,  an 
estimate  of  $110,300  is  submitted  by  the  district  officer  as  the  further 
amount  required  for  restoration  of  the  bank  at  the  abutment  of  Dam 
No.  3  and  for  the  payment  of  damages  to  private  property  resulting 
from  the  failure  of  the  abutment  in  January,  1907.  All  oi  the  claim- 
ants except  two,  with  whom  satisfactory  agreements  could  not  be 
made  and  whose  claims,  estimated  at  $365.25,  have  not  been  included, 
have  signed  agreements  binding  themselves  to  accept  reasonable  sums 
in  full  payment  of  their  claims.  These  amounts  aggregate  $44,138.88, 
and  the  remaining  $66,161.12  is  needed  to  restore  land  that  was 
washed  away.  An  appropriation  of  the  amount  ($110,300)  required 
for  this  purpose  is  recommended  for  the  favorable  consideration  of 
Congress. 

July  1,  1907,  balance  unexpended $810,627.78 

Amount  received  from  sale  of  blueprint  maps 25.86 

810,663.63 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  Im- 
provement      214,089.44 

July  1,  1908,  balance  unexpended 96,464.19 

July  1,  1908,  outstanding  liabilities 12, 18a  08 

July  1,  1998,  balance  available 84,284.11 

July  1, 1908,  amount  covered  by  uncompleted  contracts 46, 094. 15 

(See  Appendix  F  F  5.) 

6,  Operating  and  care  of  locks  and  dama^  Allegheny  River ^  Penn- 
sylvania,— Statement  of  the  original  condition  of  the  Allegheny 
River  is  contained  in  the  preceding  summary  for  Allegheny  Kiver, 
Penn^lvania. 

Locks  Nos.  1,  2,  and  3  were  under  the  appropriation  for  operating 
and  care  at  the  end  of  the  fiscal  year.  Dimensions  of  locks  and  other 
data  are  given  in  Annual  Report  of  the  Chief  of  Engineers  for  1907, 
page  1705. 

Dam  No.  1  is  movable  and  is  the  first  to  be  completed  in  a  series  of 
three  authorized  by  Congress  for  the  Allegheny  River;  its  pool  pro- 
vides a  navigable  depth  of  5  to  6  feet  for  a  distance  of  about  5.5 
miles.  Dams  Nos.  2  and  3  are  both  fixed,  the  former  being  built  of 
concrete  on  pile  foundation  and  the  latter  of  crib  construction.  Dam 
No.  2  is  only  partially  completed ;  when  finished  it  will  form  a  pool 
about  10  miles  long.  Dam  No.  3  was  practically  completed  in  1904, 
but  was  partly  destroyed  in  January,  1907;  its  pool,  when  restored, 
will  extend  slack  water  to  Natrona,  a  distance  of  about  8  miles. 

Lock  No.  1  has  been  under  operating  and  care  since  January  1, 
1903 ;  No.  2  since  November  10,  1906,  and  No.  3  since  November  29, 
1904. 

The  total  amount  expended  for  operating  and  care  to  June  30, 1908, 
was  $219,710.29.  The  amount  expended  during  fiscal  year  1908  was 
$61,574.93. 
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The  locks  and  dams  were  operated  throughout  the  year  as  occasion 
reouired. 

The  traffic  through  locks  and  dams,  Allegheny  River,  during  the 
calendar  year  1907  was  as  follows:  Lock  and  Dam  1,  443,109  tons 
and  2^67  passengers;  Lock  and  Dam  2,  428,309  tons  and  513  passen- 
gers; Lock  and  Dam  3,  28,784  tons  and  1,734  passengers.  The  tons 
represent  short  tons  of  2,000  pounds. 

The  operation  of  the  locks  and  dams  on  the  Allegheny  River,  pro- 
viding a  system  of  slack-water  navigation  in  connection  with  Pitts- 
burg Harbor,  will  tend  to  give  manufacturing  plants  in  this  section 
the  Denefit  or  the  cheap  river  rates  on  coal  and  other  supplies.  This 
benefit,  however,  can  not  l>e  realized  to  an;^  considerable  extent  until 
the  low  bridges  on  the  lower  Allegheny  River  are  raised  sufficiently 
to  remove  the  very  serious  obstruction  to  navigation  that  they  now 
present. 

(See  Appendix  F  F  6.) 

7.  Construction  of  locks  and  dams  in  Ohio  Ri/oer^  Pennsylvania 
{fiO£  miles). — The  Ohio  River,  Pennsylvania,  in  its  original  condi- 
tion had  a  low-water  channel  depth  varying  from  1  foot  at  Pittsburg 
to  2  feet  at  the  Ohio  State  line,  the  average  slope  being  about  1.25 
feet  per  mile  and  the  minimum  discharge  at  the  head  about  1,600 
cubic  feet  per  second.  Under  the  original  project  for  open-river 
improvement,  work  was  conducted  on  this  portion  of  the  nver  at  a 
number  of  shoals. 

Under  the  original  project  for  lock  and  dam  construction,  adopted 
in  1875,  Dam  No.  1  was  begun  in  1877  and  completed  in  1885,  at  a  cost 
of  $940,000.  The  present  project,  in  its  original  form,  was  adopted 
by  Congress  September  19,  1890,  and,  with  subsequent  modifications, 
provides  for  the  construction  of  Locks  and  movable  Dams  Nos.  2,  3, 4, 
6,  6,  and  7,  so  as  to  secure  a  navigable  depth  of  9  feet  in  the  pools 
formed  therebv,  the  locks  to  have  available  dimensions  of  110  by  600 
feet,  at  a  total  estimated  cost  of  $6,321,376.  Appropriations  aggre- 
gating $5,369,376  have  been  made,  and  $15,684.74  has  been  realized 
from  other  sources.  The  sum  of  $75,000  additional  will  be  required 
to  place  the  grounds  at  Locks  Nos.  2-5  in  suitable  condition. 

The  amount  expended  under  present  project  to  the  close  of  the 
fiscal  year  ending  June  30,  1908,  was  $5,353,316.33. 

The  work  was  done  partly  under  continuing-contract  system,  and 
the  total  authorization  has  l)een  appropriated. 

The  condition  of  work  on  June  30,  1908,  was  as  follows: 

Locks  and  Dams  ^,  5,  4?  5,  and  6  were  all  practically  completed. 
The  dams  were  first  raised  on  the  following  dates :  No.  1,  October  7, 
1885;  No.  2,  November  12,  1906;  No.  3,  June  25,  1908;  No.  4,  June 
80, 1908;  No.  5,  November  21,  1907;  No.  6,  August  17,  1904. 

Lock  and  Dam  No,  7. — The  site  for  this  work  lias  been  secured,  and 
plans  are  in  course  of  preparation.  No  field  work  of  construction  has 
oeen  done  on  account  of  lack  of  funds. 

The  completed  dams,  Nos.  1-6,  inclusive,  give  continuous  slack 
water,  when  raised,  from  Pittsburg  to  Merrm,  Pa.,  a  distance  of 
about  28.9  miles. 
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The  greatest  recorded  flood  height  is  34.2  feet  at  Davis  Island  dam. 
Ordinary  flood  heights  average  about  28  feet  on  this  portion  of  the 
river. 

A  statement  of  commerce  and  of  the  effect  of  the  project  on  freight 
rates,  so  far  as  known,  is  given  in  the  report  for  operating  and  care  of 
locks  and  dams,  Ohio  River,  page  590. 

It  is  proposed  to  apply  the  $75,000  estimated  as  a  profitable  ex- 
penditure for  the  fiscal  year  1910  to  the  completion  of  necessary  work 
on  the  lock  grounds  at  L/ocks  2,  3,  4,  and  5.  This  includes  necessary 
filling  in  the  lock  grounds,  which  are  now  very  much  below  grade, 
and  the  construction  of  concrete  paving. 

Reference  to  more  detailed  information,  reports  of  surveys,  etc.,  are 
given  on  page  522  of  the  Annual  Report  of  the  Chief  of  Engineers 
for  1906. 

CONSOLIDATKD. 

July  1,  1907,  balance  unexpended $533, 275.  (^ 

Amount  received  from  sale  of  condemned  property 439.29 

Amount  received  from  sale  of  blueprint  maps 11. 86 

Refundment  of  overpaym«it .10 


533, 726. 88 
June  30,  1908,  amount  expended  during  fiscal  year  f6r  works  of 

improvement 501, 982. 48 


July  1,  1908,  balance  unexpended 31,744.45 

July  1,  1908,  outstanding  liabilities 221.88 


July  1,  1908,  balance  available 31,522.57 

Amount  (estimated)  required  for  completion  of  existing  project—  1,027,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  30,  1910,  for  works  of  improvement,  in  addition  to  the 
balance  unexpended  July  1,  1908 75,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

DAMS   NOS  2,  3,  4,  AND  5. 

July  1,  1907,  balance  unexpended $454,749.62 

Amount  received  from  sale  of  condemned  property 422.94 

Amount  received  from  sale  of  blueprint  maps 11.85 

Refundment  of  overpayment .10 


456,184.51 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 

improvement 436, 264. 74 


July  1,  1908,  balance  unexpended 18,919.77 

July  1,  1908,  outstanding  liabilities 221.88 


July  1,  1908,  balance  available ,    18,697.1 


Amount  (estimated)  required  for  completion  of  existing  project 75,000.00 

■ 
Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement,  in  addition  to  the  balance 

unexpended  July  1,  1908 75,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 
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DAM   NO.  6. 

July  1,  1907,  balance  unexpended $72,453.29 

Amount  received  from  sale  of  condemned  property 16.35 

72, 469.  64 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 
improvement 64, 400. 34 

July  1,  1008,  balance  unexpended 8,069.30 

DAM  NO.  7. 

July  1,  1907,  balance  unexpended $6,072.  73 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 
improvement 1, 317. 35 

July  1,  1908,  balance  unexpended 4,755.38 

Amount  (estimated)  required  for  completion  of  existing  project—. .«  952, 000. 00 

(See  Appendix  F  F  7.) 

8.  Dredging  Ohio  River ^  Pennsylvania. — ^An  allotment  of  $20,800 
was  made  June  12, 1905,  from  the  appropriation  of  $300,000  made  by 
act  of  March  3, 1905,  for  the  general  improvement  of  the  Ohio  River, 
for  the  removal  of  the  bar  ill  upper  approach  to  Lock  No.  6.  This 
bar  was  removed  by  the  excavation  of  85,161  cubic  yards  of  material 
at  a  contract  cost  of  19  cents  per  cubic  yard.  On  Au^st  30,  1905,  a 
reallotment  of  $10,350  from  the  allotment  for  dredging  pool  No.  6 
was  made  for  dredging  in  pools  Nos.  3  and  4,  Ohio  River.  Under  this 
allotment  the  channel  at  Whites  riffle,  above  Lock  No.  3,  was  straight- 
ened out.  The  total  amount  of  material  handled  was  36,162  cubic 
yards. 

The  amounts  expended  on  these  works  to  June  30,  1908,  are  as 
follows: 

Dredging  pools  Nos.  3  and  4 $4,941.45 

Dredging  pool  No.  6 8,  G93.  IG 

Total 13. 634. 01 

July  1,  1907,  balance  unexpended $4,065.39 

July  1,  1908,  balance  unexpended 4,665.39 

(See  Appendix  F  F  8.) 

P.  Operating  snag  boats  on  Ohio  River  in  the  State  of  Pennsyl- 
vania.— The  project  adopted  July  27,  1905,  provides  for  tne  removal 
of  sna^  wrecks,  and  similar  obstructions  in  portion  of  the  Ohio 
Biver  m  the  State  of  Pennsylvania.  This  work  was  carried  on  under 
allotments  made  from  the  permanent  appropriation  for  operating 
snaff  boats  on  Ohio  River. 

Tne  amount  expended  on  this  work  to  June  30, 1908,  is  $5,068.94,  of 
which  $1,953.71  was  expended  during  the  past  fiscal  year. 

There  were  removed  during  the  year  two  coal  barges,  two  fuel  flats, 
and  two  snags. 

(See  Appendix  F  F  9.) 

10.  Operating  and  care  of  locks  and  dams^  Ohio  River,  Pennsyl- 
vanto.— Statement  of  the  original  condition  of  the  Ohio  River  is  con- 
tained in  the  summary  for  Ohio  River,  Pennsylvania,  page  587. 

«  For  6-foot  project. 
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Locks  and  Dams  1  to  6,  inclusive,  were  under  the  appropriation  for 
operating  and  care  at  the  end  of  the  fiscal  year.  The  aams  are  all 
movable  and  are  the  first  ones  to  be  completed  in  the  series  that  is  pro- 
jected for  the  improvement  of  the  Ohio  River.  The  dimensions  of 
the  locks,  with  other  data,  are  given  in  Annual  Report  for  1907,  page 
1715  et  seq. 

Dam  1,  at  Davis  Island,  was  designed  to  give  a  depth  of  6  feet  in 
Pittsburg  Harbor,  which  has  since  been  increased  to  10  feet  over  cer- 
tain portions  of  the  harbor  by  dredging.  Dams  2  to  6,  inclusive,  are 
designed  to  give  navigable  depths  of  9  feet  in  their  respective  pools. 
The  aggregate  length  of  these  pooled  portions  of  the  river  is  28.9 
miles. 

These  locks  and  dams  were  placed  under  operating  and  care,  as 
follows:  No.  1,  October  7,  1885;  No. 2, October  13,1906;  No.  3,  Feb- 
ruary 1,  1908;  No.  4,  February  1,  1908;  No.  5,  November  21,  1907; 
No.  6,  August  3, 1904. 

The  total  amount  expended  for  operating  and  care  to  June  30, 
1908,  was  $666,009.18.  The  amount  expended  during  the  fiscal  year 
ending  June  30, 1908,  was  $78,700.21. 

Dam  1  was  up  during  the  fiscal  year  10  times,  aggregating  one  hun- 
dred and  twenty- four  days;  Dam  2,  8  times,  ninety-two  days;  Dam 
3, 1  time,  ten  days ;  Dam  4, 1  time,  one  day ;  Dam  5, 2  times,  twenty- 
three  days ;  Dam  6,  2  times,  twenty-three  days. 

The  locks  were  operated  as  occasion  required  and  necessary  repairs 
made  for  maintenance  of  the  works. 

The  traflSc  for  the  calendar  year  1907,  as  measured  by  the  commerce 
through  Lock  and  Dam  1,  amounted  to  4,021,806  tons  of  2,000  pounds. 

The  effect  of  the  project  on  freight  rates ^has  been  partly  discussed 
in  the  report  for  operating  and  care  of  locks  and  dams,  Monongahela 
River. 

Da\ns  Island  dam,  forming  as  it  does  the  pool  of  Pittsburg  Harbor, 
has  lent  its  great  part  to  the  general  effect  on  freight  rates  to  and 
from  Pittsburg.  The  effect  on  rates  of  the  operation  of  Dams  2  to 
6,  inclusive,  should  be  felt  locally  for  all  supplies  cominj^  from  Pitts- 
burg Harbor,  and  to  some  extent  also  for  through  trafac,  since  they 
will  increase  from  25  to  50  per  cent  the  number  of  days  in  the  year  on 
which  tows  may  be  moved  down  the  river  from  Pittsburg. 

The  great  future  benefit  of  the  above  project  will  be  felt  only  when 
the  slack-water  system  is  extended  far  enough  down  the  Ohio  River 
to  permit  continuous  navigation  during  all  but  the  winter  season. 
This  improvement  it  has  been  estimated  will  cause  a  saving  in  freight 
rates  over  the  present  rail  rates  on  such  produce  as  coal,  iron,  steiel, 
sugar,  timber,  molasses,  tobacco,  etc.,  of  over  3  mills  per  ton-mile  to 
the  8,000,000  people  living  in  territory  commercially  contiguous  to 
the  Ohio  and  Mississippi  systems. 

(See  Appendix  F  F  10.) 

11,  Harbor  at  Pittsburg^  Pa, — This  harbor  comprises  that  portion 
of  the  Ohio  River  lying  above  Davis  Island  dam,  a  length  of  4.7 
miles;  that  portion  of  the  Allegheny  River  lying  between  its  mouth 
and  Aspinwall,  a  length  of  7  miles,  and  that  portion  of  the  Mcmon- 
gahela  River  lying  between  its  mouth  and  McKeesport,  a  distance  of 
15.5  miles;  total  length  of  harbor,  27.2  miles.  That  portion  of  the 
harbor  most  used  as  such,  and  called  the  lower  harbor,  lies  between 
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the  Davis  Island  dam  and  Dams  No.  1  on  the  Allegheny  and  Monon- 

fahela  rivers  and  measures  8  miles  of  river.  In  its  original  con- 
ition  the  lower  harbor  depths  were  from  3  to  4  feet  on  natural  mean 
low^  river,  and  very  often  still  lower  stages  caused  suspension  of 
navigation. 

Since  the  completion  of  Davis  Island  dam,  in  1885,  the  maximum 
draft  which  could  be  carried  over  the  shoalest  place  was  scant  8  feet 
at  pool  stage.  Parts  of  the  channel  and  harbor  are  from  10  to  12 
and  from  16  to  20  feet  in  depth.  The  average  widths  of  the  harbor 
at  pool-full  surfaces  are:  On  the  Ohio,  about  1,100  feet;  on  the 
Allegheny,  about  930  feet,  and  at  different  parts  of  the  Monongahela, 
from  750  to  950  feet.  The  capacity  of  the  harbor  is  impaired  by 
shoal  places  and  high  dumps  projecting  from  the  banks.  The  use 
for  harbor  purposes  of  that  portion  of  the  harbor  in  the  Allegheny 
River  above  the  Sixth  Street  Bridge  is  practically  nullified  by  the 
low  bridges  on  that  part  of  the  stream.  The  clear  heights  of  these 
bridges  above  their  respective  pool  surfaces  are  from  27^  to  35^ 
feet.  The  least  height,  with  chimneys  down,  of  the  packets  that  ply 
between  Pittsburg  and  points  on  the  Ohio,  Kanawha,  and  Muskingum 
rivers  is  45  feet.  The  average  height  of  the  Ohio  River  towboats, 
with  chimneys  down,  is  44  feet.  The  height  of  a  suitable  packet  for 
the  Allegheny  River  is  about  33  feet,  and  of  a  suitable  towboat,  about 
28  feet.  The  result  is  that  practically  none  of  the  coal  and  iron  or 
steel  products  intended  for  southern  shipments  have  been  loaded  or 
harbored  in  the  Allegheny  River.  The  removal  of  the  Union  Bridge 
at  the  mouth  of  the  river  has  opened  up  this  portion  of  the  harbor 
as  far  as  the  Sixth  Street  Bridge,  a  distance  of  about  one-half  mile. 

In  1858  the  State  of  Pennsylvania,  through  a  board  of  commis- 
sionerSj  made  a  detailed  survey  of  the  rivers  at  and  near  Pittsburg 
and  laid  down  on  the  maps  high  and  low  water  lines  intended  to 
define  the  banks  and  limit  the  use  of  the  same  by  riparian  proprietors. 
These  lines  were  referred  to  stone  monuments  on  the  ground.  No 
means,  however,  were  provided  for  preserving  the  monuments  nor 
for  preventing  filling  in  the  river  beyond  these  lines. 

In  1894  a  Board  of  Engineer  officers  recommended  certain  harbor 
lines  for  the  harbor  of  Pittsburg,  from  the  Davis  Island  dam  to 
Brilliant,  Allegheny  River,  and  to  Homestead,  Monongahela  River. 
The  recommended  lines  generally  followed  the  actual  banks  as  they 
existed  at  that  time.  These  lines  were  approved  by  the  Secretary  of 
War  January  29,  1895.  An  extension  of  these  lines  on  the  Monon- 
gahela River  from  Homestead  to  McKeesport  was  approved  by  the 
Secretary  of  War  April  3,  1902. 

The  original  project  for  improvement  was  adopted  by  the  river 
and  harbor  act  of  March  3, 1899,  and  provided,  with  subsequent  modi- 
fications made  during  the  progress  of  the  work,  for  dredging  a  chan- 
nel through  the  lower  haroor  (below  Dams  No.  1  on  the  Allegheny 
and  Monongahela  rivers)  where  needed  10  feet  deep  at  pool  and  500 
feet  wide  toIow  Smithfield  Street  Bridge,  Monongahela  River,  and 
of  less  width  above  this  bridge  and  in  tne  Allegheny  River,  limited 
by  lines  from  ends  of  channel  spans  of  the  adjoming  bridges,  except 
at  the  Pan  Handle  railroad  bridge,  where  the  dredged  channel,  under 
modified  project,  was  to  have  a  width  of  570  feet,  including  two 
channel  spans;  for  raising  the  old  riprap  dam  across  Brunot  Island 
back  channel,  Ohio  River;  for  removing  abandoned  ^lT\\cl\rt<K$»  ^xv^ 
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unauthorized  and  obstructive  fillings  projecting  from  the  banks 
beyond  the  harbor  lines;  for  marking  of  harbor  lines,  and  for  in- 
specting and  patrolling  the  harbor.  Appropriations  aggregating 
$110,662.90  were  made  and  expended  on  this  work. 

The  existing  project  provides  for  maintenance  of  the  harbor  at  an 
annual  estimated  cost  of  $10,000.  The  amount  expended  under  this 
project  to  June  30,  1908,  was  $37,145.35. 

The  greatest  recorded  flood  height  is  35.5  feet  at  Pittsburg.  Ordi- 
nary flood  heights  average  about  24  feet. 

The  principal  commercial  uses  of  the  harbor  are  the  mooring  of 
coal  fleets  awaiting  a  rise  in  the  Ohio  for  proceeding  to  destination 
on  that  river  or  on  the  lower  Mississippi,  the  mooring  of  timber  rafts 
and  boat  bottoms  coming  down  the  Alle^eny  River  on  rises,  tiie 
delivery  of  coal  and  other  materials  to  mills,  furnaces,  steel  plants 
and  yards,  and  the  accommodation  of  the  several  packet  lines  plying 
on  the  three  rivers  and  whose  routes  terminate  at  the  harbor.  *  Be- 
sides coal,  considerable  quantities  of  steel  rails,  cotton  ties,  sheet  iron. 
wire,  nails,  etc.,  are  shipped  by  barges  to  the  lower  river  markets. 


Commercial  statistics. 


Calendar  year. 


Ton$.a 
8.141,451 
10.916.489 

1902 12,262,406 

1903 12,240,860 


1900. 
1901. 


Prod  acts. 


Passen- 
gers. 


884,416 
817.800 
996,600 
702,269 


Calendar  year. 


Products. 


1904 9.978,448 

1905 ,  12.269,020 

1906 1  12,927,975 

1907 14,895,816 


Passen- 
irert. 


804,477 
act,  716 
271,460 
588,280 


u2,U00puund8. 

The  improvement  of  this  harbor  is  so  closely  connected  with  the 
slack-water  system  of  the  rivers  emptying  into  it  that  it  might  well  be 
said  that,  as  far  as  effect  on  freight  rates  is  concerned,  this  project  is 
one  and  the  same  as  the  projects  for  the  improvement  of  said  rivers. 

It  is  proposed  to  apply  the  $10,000  estimated  as  a  profitable  ex- 
penditure for  the  fiscal  year  1910  to  the  maintenance  of  the  harbor 
in  accordance  with  the  approved  project. 

References  to  reports  or  establishment  of  harbor  lines  and  projects 
for  maintaining  this  harbor  are  given  in  Annual  Reports  of  the  Chief 
of  Engineers  for  1905,  page  474,  and  1906,  page  520. 

July  1,  1907,  balance  unexpended $5,612.25 

Amount  nnHMved  from  sale  of  blueprint  maps 26.15 


5,638.40 
June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 3, 736. 71 


Julv  1,  1908,  balance  unexpended 1,901.69 

July  1,  1908,  outstanding  liabilities 475.90 


July  1,  1908,  balance  available 1,425.79 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  In  addition  to  the  balance 
unex])endetl  July  1,  190S 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  F  F  11.) 
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■XAIOKATIOKS  HADE  IN  COMPLIANCE  WITH  THE  RIVER  AND  HARBOR  ACT 
APPROVED  MARCH  2,  1907. 

Reports  on  preliminary  examinations  required  by  the  river  and 
harbor  act  of  March  2,  1907,  of  the  following  localities  within  this 
district  were  duly  submitted  by  the  district  officer.  They  were  re- 
viewed by  the  Board  of  Engineers  for  Rivers  and  Harbors,  pursuant 
to  law,  and  were  transmitted  to  C!ongress  and  printed  in  documents 
as  ihdicated : 

i.  Preliminary  examination  of  Deckers  Creek j  West  Virginia. — ^Re- 

Sort  dated  October  4,  1907,  is  printed  in  House  Document  No.  67. 
ixtieth   Congress,  first  session.     The  locality   is  not  considered 
worthy  of  improvement  by  the  General  Government. 
S.  Preliminary  examination  of  Cheat  River^  West  Virginia^ — ^Re- 

gort  dated  Octooer  7,  1907,  is  printed  in  House  Document  No.  216, 
ixtieth  Congress,  first  session.    The  locality  is  not  considered  worthy 
of  improvement  by  the  General  Government 

S.  Preliminary  examination  of  Youghiogheny  River  to  Connells- 
vUley  Pa. — ^Report  dated  October  10,  1907,  is  printed  in  House 
Document  No.  330,  Sixtieth  Congress,  first  session.  The  local- 
ity is  not  considered  worthy  of  improvement  by  the  General  Govern- 
ment 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  WHEELING,  WEST 

VIRGINIA,  DISTRICT. 

This  district  was  in  the  charge  of  Capt  F.  C.  Boggs,  Corps  of 
Engineers,  to  April  1, 1908,  and  of  Capt  F.  W.  Altstaetter,  Corps  of 
Engineers,  since  that  date.  Division  engineer.  Col.  G.  J.  Lvdecker, 
Corps  of  Eng;ineers,  to  November  15, 1907,  Col.  Chas.  E.  L.  6.  Davis, 
Corps  of  Engineers,  from  November  15,  1907,  to  February  15,  1908, 
and  Col.  Wm.  T.  Rossell,  Corps  of  Engineers,  since  February  15, 1908. 

1.  Locks  and  dams  in  Ohio  River  between  the  Pennsylvania  State 
line  and  Cincinnati. — A  general  description  of  the  Ohio  River  is  con- 
tained in  the  Annual  Report  of  the  Chief  of  Engineers  for  1896,  page 
2062.  The  system  of  improvement  of  this  river  by  movable  aanis 
was  approved  by  Congress  in  the  act  of  March  3,  1875  (construction 
of  dam  at  Davis  Island — first  dam  below  Pittsburg).  The  act  of 
September  19,  1890,  provided  for  the  construction  of  a  dam  at  or 
near  Beaver,  Pa.,  known  as  No.  6.  The  above  represented  nractically 
the  original  projects  for  the  slack-water  system  of  the  Ohio.  The 
original  project  for  Dams  Nos.  8  to  18,  inclusive,  is  contained  in 
Annual  Report  of  the  Chief  of  Engineers  for  1899,  pa^e  2361,  and 
that  for  Dams  Nos.  19  and  26  in  Annual  Report  of  me  Chief  of 
Engineers  for  1902,  page  1867. 

(ingress,  in  the  river  and  harbor  act  of  March  3,  1905,  made  pro- 
vision for  9-foot  navigation  in  the  pools  formed  by  Dams  Nos.  2,  3, 
4.  5,  and  6,  and  for  an  examination  of  and  report  on  the  river  by  a 
Board  of  En^neers  with  regard  to  the  method  and  means  of  im- 
provement which  will  meet  the  demands  of  traffic,  present  and  pro- 
spective. This  report  is  contained  in  House  Document  No.  492,  Six- 
tieth Congress,  first  session. 
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The  river  and  harbor  act  of  March  2,  1907,  made  provision  for  a 
navigable  depth  of  9  feet  at  Dams  Nos.  8,  11,  13,  18,  and  26,  and 
for  increased  cost  as  follows:  Dam  No.  8,  $1,211,845;  Dam  No.  11, 
$1,158,343;  Dam  No.  13,  $1,286,778;  Dam  No.  18,  $933,000;  and  Dam 
No.  26,  $1,200,000.  The  increased  depth  at  Dam  No.  19  has  not 
been  authorized  and  the  estimate  of  cost  remains  at  $950,000. 

AVhen  the  dams  are  completed  they  will  provide  a  navigable  depth 
of  9  feet  at  intervals  between  Pittsburg,  I^a.,  and  Gallipolis,  Ohia 

Continuing  contracts  have  been  authorized  for  carrying  on  the 
following  works,  the  balance  of  the  authorization  remaining  to  be 
appropriated  being  set  opposite : 

Dam  No.  8 $364,000 

Dam  No.  11 800, 000 

Diims  Nos.  13  and  18 805,000 

Dam  No.  26 855,000 

The  following  is  a  statement  of  the  condition  of  the  works: 

Dam  No.  8. — The  masonry  for  the  lock  and  ^lide  walls  was  com- 
pleted, esplanade  paved,  and  a  contract  entered  into  for  building  700 
feet  of  navigable  pass  for  dam.  Work  on  the  pass  was  commenced 
in  April.  Flans  tor  the  remaining  section  of  dam  were  in  prepara- 
tion. The  lock,  as  built,  will  meet  the  requirements  .of  9-foot  naviga- 
tion. About  35  per  cent  of  the  work  required  at  this  site  is  com- 
pleted. 

Dam  No,  11. — ^Work  on  the  masonry  for  lock  and  guide  walls  pro- 
gressed rather  slowly.  The  raising  ot  the  walls  to  provide  for  9-Toot 
navigation  was  commenced  last  year,  but  not  finished.  The  follow- 
ing is  a  statement  of  the  finished  sections:  600  linear  feet  of  land 
wall,  315  linear  feet  of  river  wall,  50  linear  feet  of  lower  guide  wall, 
the  lower  gate-recess  walls,  and  practically  all  underwater  work. 
Not  over  70  per  cent  of  the  work  contracted  for  is  completed. 

A  contract  was  entered  into  for  building  700  feet  of  navigable  pass 
for  dam.    The  contractors  began  work  on  the  pass  in  ApriL 

Dam  No.  13. — ^The  masonry  for  the  lock  and  part  of  the  guide  walls 
is  completed. 

A  contract  was  entered  into  for  completing  the  guide  walls,  and 
work  on  foundation  for  upper  guide  wall  was  begun.  Under  this 
contract  the  power-house  foundation  was  completed  and  the  paving 
of  the  esplanade  commenced. 

Good  progress  was  made  on  the  dam,  the  following  parts  having 
been  completed:  582  linear  feet  of  navigable  pass,  foundations  for 
bear  traps,  both  piers,  abutment,  and  retaining  walL  Fully  65  per 
cent  of  the  work  contracted  for  is  completed. 

Plans  for  lock  gates  and  power  house  and  the  necessary  specifica- 
tions for  canvassing  bids  were  prepared. 

Dam  No.  18. — Masonry  of  lock  and  guide  walls  and  filling  of 
espUmade  are  completed. 

After  a  rather  disastrous  season  last  year  the  receiver  for  the  con- 
tractor abandoned  the  construction  of  the  dam;  the  contract  was 
annulled,  and  the  work  will  be  completed  by  hired  labor.  Prepara- 
tions were  made  in  May  and  actual  operations  begun  in  June.  At 
tlie  close  of  the  fiscal  year  the  parts  completed  were  as  follows:  635 
linear  feet  of  navigable-pass  foundation,  abutment,  foundation  for 


BIVEB  AND  HABBOB  IMPBOVEMENTS.  695 

cast  bear  trap,  Pier  C,  and  30  linear  feet  of  foundation  for  weir. 
About  60  per  cent  of  the  dam  is  completed. 

Dredging  necessary  at  this  site  is  being  done  under  contract 

Plans  for  lock  gates,  power  house,  and  lock  house  were  completed, 
and  the  necessary  specifications  prepared. 

Dam  No.  19. — The  location  for  the  lock  was  changed  to  the  West 
Virginia  side,  as  better  foundation  material  was  found  there.  Plans 
for  abutment  and  power  house  and  the  necessary  specifications  were 
prepared. 

^  Dam  No.  26. — ^The  survey  for  the  site  was  completed  and  negotia- 
tions entered  into  for  the  land  required.  To  hasten  work  at  this  site 
the  abutment 'will  be  built  by  hired  labor.  Work  had  begun  at  the 
close  of  the  fiscal  year.  Plans  and  specifications  for  power  house  and 
lock  houses  were  prepared. 

The  conditions  for  construction  work  were  not  favorable  on  this 
stretch  of  river  during  the  fiscal  year.  There  were  frequent  rains 
and  much  high  water. 

The  amount  expended  on  the  above  works  to  June  30,  1908,  is  as 
follows: 

Dam  No.  8 $491, 01 2. 46 

Dam  No.  11 346,  98G.  75 

Dam  No.  13 732, 770. 06 

Dam  No.  18 539, 351. 67 

Dam  No.  19 18, 871. 32 

Dam  No.  26 18. 974. 07 

Total A 2, 147, 072. 33 

The  canalization  of  this  section  of  the  river  is  not  far  enough 
advanced  to  benefit  navigation  and  therefore  has  had  no  effect  on 
freight  rates. 

For  commercial  statistics,  see  reports  for  improving  Ohio  River  and 
operating  and  care  of  Davis  Island  Dam. 

To  obtain  the  best  results  sufficient  funds  should  be  made  available 
for  carrying  on  the  work  without  interruption. 

At  No.  8. — ^Funds  for  the  completion  or  the  dam  and  construction 
of  lock  gates  and  buildings  should  be  provided. 

At  No.  i7.— Sufficient  funds  should  be  made  available  for  the  com- 
pletion of  dam  and  construction  of  lock  gates  and  buildings. 

At  No.  IS. — ^Work  is  in  condition  for  early  completion  and  funds 
should  be  made  available  therefor. 

At  No.  18. — Conditions  are  favorable  for  earlj  completion  of  struc- 
tures at  this  site  and  funds  should  be  made  available  lor  the  purpose. 

At  No.  £6. — ^The  funds  are  required  for  completing  lock  and  part 
of  dam. 

It  is  deemed  advisable  that  provision  should  be  made  for  the  neces- 
sary surveys  to  locate  sites  and  for  acquisition  of  land  required  for 
additional  locks  and  dams  to  be  constructed  under  the  adopted  project 
in  order  to  avoid  delays  incident  to  such  work  after  appropriations 
for  actual  construction  have  been  made. 
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DAM  NO.  & 

July  1, 1007,  balance  unexpended $806, 496. 88 

Amount  appropriated  by  sundry  civil  act  approved  May  27, 1908 136, 000. 00 

442,495.86 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 

Improvement 85, 663. 32 


July  1,  1908,  balance  unexpended 856,832.54 

July  1,  1908,  outstanding  llabiUtiea 955.67 

July  1,  1008,  balance  available 355,876.87 


July  1, 1908,  amount  covered  by  uncompleted  contracts \^    808, 619. 00 

Amount  (estimated)  required  for  completion  of  existing  project —    364,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 864,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897. 

DAM   NO.  11. 

July  1,  1907,  balance  unexpended ^ $424, 208. 55 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908 200, 000. 00 

'  624,208.55 

June  30,  lOOS,  amount  expended  during  fiscal  year  for  worli:s  of 
improvement 112, 852. 30 


July  1,  1908,  balance  unexpended 511,356.25 

July  1,  1908,  outstanding  liabilities 008.71 

July  1,  1908,  balance  available 510,447.54 

July  1, 1908,  amount  covered  by  uncompleted  contracts 436, 448. 97 

Amount  (estimated)  required  for  completion  of  existing  project—    300,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1008 300,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897. 

DAM  NO.  13. 

July  1,  1907,  balance  unexpended $423,656.55 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908—      60,000.00 


483, 05a  55 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 

improvement 160, 605. 99 


July  1,  1908,  balance  unexpended 314,0ri0. 56 

July  1,  1908,  outstanding  liabilities 837.83 

July  1,  1908,  balance  available 313,212.73 


July  1,  1908,  amount  covered  by  uncompleted  contracts 253, 486. 51 

Amount  (estimated)  required  for  completion  of  existing  project 240,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement.  In  addition  to  the  balance 
unexpended  July  1,  1908 «  240, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897. 

«  Of  this  amount,  $40,000  is  under  contract  authorization  of  1899  and  $200,000 
ander  that  of  1907. 


BIYSB  AND  HABBOB  IMFBOVEMBNTS.  697 

DAM  NO.  18. 

July  1,  1907,  balance  onexpended $366,669.98 

Befanded  on  account  of  overpayment 2.00 

366,671.98 
June  80,  1908,  amount  expended  during  fiscal  year  for  works  of 

improvement 73, 023. 65 


July  1,  1908,  balance  unexpended 293, 64a  33 

July  1,  1908,  outstanding  liabilities 14,  266. 24 


July  1.  1908,  balance  available 279,382.09 


July  1,  1908,  amount  covered  by  uncompleted  contracts 140, 650. 47 

Amount  (estimated)  required  for  completion  of  existing  project 100,000.00 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement,  in  addition  to  the  balance 

unexpended  July  1,  1908 100,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

DAM   NO.  19. 

July  1,  1907,  balance  unexpended $207,988.86 

June  20,  1908,  amount  expended  during  fiscal  year  for  works  of 
improvement 1, 859. 68 


July  1,  1908,  balance  unexpended 206,128.68 

July  1,  1908,  outstanding  liabilities 468.08 

July  1,  1908,  balance  available 205,670.60 

Amount  (estimated)  required  for  completion  of  existing  project 725,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80,  1910,  for  works  of  improvement,  in  addition  to  the  balance 

unexpended  July  1,  1908 800,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
Jane  4,  1897. 

DAM  NO.  26. 

July  1, 1907,  balance  unexpended $234,967.65 

Amount  appropriated  by  sundry  civil  act  approved  May  27, 1908 110, 000. 00 


344, 957. 65 
Jone  80,  1908,  amount  expended  during  fiscal  year  for  works  of 
improvement 18,931.72 


July  1,  1908,  balance  unexpended 320,025.98 

July  1,  1908,  outstanding  liabilities 5,752.72 


July  1,  1908,  balance  available 320.273.21 

Amount  (estimated)  required  for  completion  of  existing  project 855,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80,  1910,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 300,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  i,  1897. 
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CONSOLIDATED. 

July  1,  1907,  balance  unexpended $1, 963, 076. 95 

Amount  appropriated  by  sundry  civil  act  approved  May  27, 1908-        506,000.00 
Refundment  on  account  of  overpayment *. 2.00 

2,469, 97&95 
June  80,  1908,  amount  expended  during  fiscal  year  for  works  of 
improvement 461, 936. 66 

July  1,  1908,  balance  unexpended 2,008,042.29 

July  1,  1908,  outstanding  liabilities 23,179.25 

July  1,  1908,  balance  available 1,984,863.04 

July  1,  1908,  amount  covered  by  uncompleted  contracts 1, 139, 204. 95 

Amount  (estimated)  required  for  completion  of  existing  project 2, 584«  000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  30,  1910,  for  worlis  of  Improvement,  In  addition  to  the 
balance  unexpended  July  1,  1908 1*604,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act 
of  June  4,  1S97. 

(See  Appendix  G  G  1.) 

fS.  Little  Kanawha  River^  West  Virginia^ — ^A  description  of  the 
original  condition  of  the  river  and  its  availability  for  purposes  of 
commerce  are  given  in  the  Annual  Report  of  the  Chief  of  Engineers 
for  1875,  page  740. 

The  original  project  provided  for  removing  rocks,  snags,  and  over- 
hanging and  fallen  trees  above  Burning  Springs,  W.  Va.,  at  a  cost  of 
$7,300,  as  adopted  by  Congress  on  August  14,  1876.  The  act  of  Con- 
gress of  June  14,  1880,  made  provision  for  the  construction  of  a  lock 
and  dam  about  2  miles  above  Burning  Springs.  This  lock  was  opened 
to  navigation  on  December  2,  1891,  and  has  since  been  maintained 
under  the  indefinite  appropriation  for  operating  and  care  of  canals 
and  other  works  of  navigation.  Funds  are  appropriated  from  time 
to  time  for  maintaining  the  present  channel  by  tne  removal  of  ob- 
structions which  have  re-formed. 

Congress,  in  the  act  of  March  3, 1905,  provided  $75,000  for  the  pur- 
chase and  $88,000  for  the  repair  of  Locks  and  Dams  Nos.  1-4,  owned 
by  the  Little  Kanawha  Navigation  Company,  the  project  for  which  is 
contained  in  House  Document  No.  309,  Fifty-eighth  Congress,  second 
session,  as  given  in  the  Annual  Report  of  the  ChieiE  of  Engineers  for 
1904,  page  2607. 

Of  the  $81,000  made  available  by  act  of  March  2,  1907,  $79,500  is 
to  be  applied  to  the  improvement  of  the  structures  purchased  from 
the  Little  Kanawha  Navigation  Company,  as  set  forth  in  detail  on 
page  534  of  the  Annual  Report  of  the  Chief  of  Engineers  for  1906; 
|l,000  for  maintenance  of  improvement  above  Burning  Springs,  and 
$500  for  making  a  preliminary  survey  for  a  lock  and  dam  above  Lock 
No.  5. 

The  amount  expended  to  June  30,  1908,  is  $384,706.06,  of  which 
$1,913.10  was  applied  to  maintenance,  $75,000  to  acquisition,  $93,- 
810.62  to  repair  of  Locks  and  Dams  Nos.  1-4,  and  $500  to  survey 
above  Lock  No.  5  ($186.10  was  received  from  sale  of  unserviceable 
property). 

Slack-water  navigation  extends  from  Parkersburg  to  Creston,  W. 
Va.,  a  distance  of  48  miles,  and  provides  a  depth  of  4  feet.    Owing  to 
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the  poor  condition  of  the  structures  purchased  from  the  Little  Kana- 
wha Navigation  Company,  this  depth  has  not  been  maintained  during 
the  low-water  season,  as  the  repairs  provided  for  have  not  been  com- 
pleted. 

The  maximum  draft  which  can  be  carried  at  mean  low  water  over 
the  shoalest  place  in  that  section  of  the  river  under  maintenance  of 
improvement  is  6  inches.  Flatboat  navigation  extends  to  Burnsville, 
W.  Va.,  about  120  miles  above  Parkersburg. 

Between  Creston  and  Burnsville  the  high-water  mark  ranges  from 
28  feet  at  Creston  to  24  feet  at  Burnsville.  During  very  dry  seasons 
there  are  only  a  few  inches  of  water  on  the  shoals. 

As  the  river  did  not  reach  a  stage  low  enough  to  permit  the  eco- 
nomical removal  of  obstructions,  no  work  was  undertaken.  Work 
done  under  War  Department  permits  was  inspected. 

Extensive  repairs  were  made  to  I^ck  and  Dam  No.  2,  and  repairs 
to  Lock  and  Dam  No.  1  begun.  Guide  cribs  were  built  at  Lock  No. 
2,  and  the  lower  crib  built  at  No.  1.  Obstructions  were  removed  from 
pool  No.  2. 

A  statement  of  the  commerce  is  contained  in  the  report  for  operat- 
ing and  care  of  locks  and  dams  on  Little  Kanawha  Siver,  West 
Virginia. 

Until  the  extensive  repairs  contemplated  to  the  old  locks  and  dams 
are  completed,  river  navigation  will  not  have  a  decided  eflFect  on 
freight  rates  by  rail.  The  rates  by  river  were  reduced  in  an  amount 
equal  to  the  tolls  charged  by  the  navigation  company  since  the  Gov- 
ernment assumed  control  of  Locks  Nos.  1-4. 

Gasoline  boats  which  formerly  plied  above  Lock  No.  5  are  now 
running  to  Parkersburg.    Some  new  gasoline  boats  have  been  built 

Reports  on  an  exammation  of  the  river  between  Ix)ck  No.  5  and 
Burnsville  and  on  the  locks  and  dams  "  not  owned  by  the  Govern- 
ment "  are  contained  in  the  Annual  Report  of  the  Chier  of  Engineers 
for  1904,  pages  2597  to  2617.  Reference  to  report  on  survey  made 
in  compliance  with  act  of  March  2,  1907,  will  be  found  on  page  602 
of  this  report. 

ABOVE  LOCK  NO.  5. 

Jnly  1, 1907,  balance  unexpended $1, 277. 86 

June  80,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement— 69.20 

July  1,  1903,  balance  unexpended 1, 208. 66 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80,  1010.  for  maintenance  of  Improvement  in  addition  to  the  bal- 
ance unexpended  July  1,  1008 500.00 

Submitted  in  compliance  with  requirements  of  sundry  clvU  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

PUBCHASB  AND  REPAIR  OF  LOCKS  NOS.  1-4. 

July  1, 1907,  balance  unexpended $42,297.38 

June,  80,  1008,  amount  expended  during  fiscal  year  for  works  of  im- 
provement     34, 346.  28 

July  1, 1908,  balance  unexpended 7,  Or»l.  10 

July  1,  1908,  outstanding  liabilities 1, 321. 34 

July  1.  1008,  balance  available .. 6, 629. 76 

July  1, 1006,  amount  covered  by  uncompleted  contracts ^vV.^^ 
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BETTEBMENTS,  LOCKS  N08.  1-4. 

July  1, 1907,  balance  unexpended $78, 383. 73 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement     12,625.45 


July  1,  1008,  balance  unexpended 65,738.28 

July  1.  1908,  outstanding  liabilities 710.46 


July  1,  1908,  balance  available _- 65,021.82 

July  1,  1908,  amount  covered  by  imcompleted  contracts 1, 232. 55 


SUBVEY. 


July  1, 1907,  balance  unexpended * $500.00 

June  30,  1908,  amount  expended  during  fiscal  year 600.00 


CON  SOLID  ATED. 


July  1,  1907,  balance  unexpended $122^438.87 

June  SO,  1908,  amount  expended  during  fiscal  year : 

For  works  of  improvement $47,471.73 

For  maintenance  of  improvement . .  69. 20 


47,540.93 


July  1, 1908,  balance  unexpended _ 74,808.04 

July  1,  1908,  outstanding  liabilities 2,037.80 


July  1, 1908,  balance  available—  72,860.24 

July  1,  1908,  amount  covered  by  uncompleted  contracts 1, 608. 46 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1910,  for  maintenance  of  Improvement,  in  addition  to  the  bal- 
ance unexpended  July  1,  1908 600. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 

(See  Appendix  G  G  2.) 

S.  Operating  and  care  of  lochs  and  dams  on  Little  Kanawha  River^ 
West  Virginia. — ^The  lock  and  dam  known  as  No.  5  was  built  under 
the  appropriation  for  improving  the  Little  Kanawha  River,  West 
Virginia,  being  a  part  of  the  original  project  as  given  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1875,  page  y40. 

Locks  and  Dams  Nos.  1-4  were  purchased  from  the  Little  Kanawha 
Navigation  Company  and  transferred  to  the  Government  on  Novem- 
ber 1,  1905. 

The  total  amount  expended  in  operating  and  care  of  these  works 
to  June  30,  1908,  is  $62,297.96,  of  which  $11,442.43  was  expended 
during  the  past  fiscal  year. 

A  table  of  the  important  features,  giving  location,  year  when 
finished,  etc.,  of  the  locks  and  dams,  is  contained  in  the  Annual  Re- 
port of  the  Chief  of  Engineers  for  1903,  page  1720. 

On  account  of  repairs  to  Locks  and  Dams  Nos.  1  and  2,  navigation 
was  suspended  at  No.  1  for  sixty-one  days  and  at  No.  2,  one  hundred 
and  four  days.  Navigation  was  suspended  about  thirty  days  on  ac- 
count of  high  water  and  ice. 

The  repairs  to  Locks  Nos.  1-3  are  provided  for  under  improving 
Little  Kanawha  River,  West  Virginia.  The  repairs  to  No.  4  having 
been  completed,  its  operation  and  care  is  a  charge  under  the  indefinite 
appropriation.  Extensive  repairs  were  made  to  the  dam  and  guide 
cribs  at  Lock  No.  5. 
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With  the  exception  of  the  dam  and  the  j^ide  cribs  at  No.  6,  Locks 
and  Dams  Nos.  4  and  5  are  in  ^ood  condition.  The  dam  and  guide 
cribs  at  No.  S  are  in  poor  condition  and  should  be  rebuilt ;  however  it 
is  not  thought  that  the  rebuilding  will  be  necessary  during  the  coming 
fiscal  year. 

During  the  calendar  year  1907  the  commerce  that  passed  Lock  No. 
6  amounted  to  99,074  tons,  of  which  90,321  tons  consisted  of  timber 
products  (saw  logs,  ties,  etc.). 

(See  Appendix  G  G  3.) 

4.  Kanawha  River,  West  Virginia. — A  description  of  the  condition 
of  the  river,  the  projects,  and  the  general  work  accomplished  (the 
locks  and  dams  bein^  in  operation)  are  contained  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1900,  page  490. 

The  amount  expended  under  the  original  project  is  $50,000;  that 
expended  under  the  present  project  to  June  30,  1908,  is  $4,178,169.91 
($2,890.75  was  received  from  sales,  etc.). 

With  the  exception  of  steam-power  operating  machinery  for  locks, 
the  betterments  originally  proposed  have  been  completed.  There 
being  additional  work  required,  the  balance  available  will  be  applied 
to  that  purpose.  During  the  year  the  guide  cribs  for  Lock  No.  11 
were  completed,  and  machinery  for  operating  gates,  etc.,  with  steam 
power  installed  at  Lock  No.  8. 

The  maximum  draft  that  can  be  carried  at  the  shoalest  part  of  the 
dack-water  system  at  mean  low  water  is  6  feet.  Loup  Creek  shoal, 
about  90  miles  above  Point  Pleasant,  W.  Va.,  is  the  head  of  naviga- 
tion. The  highest  stage  reached  during  the  year  was  31  feet  at 
Charleston ;  the  lowest,  0.8  foot  at  the  falls. 

For  commercial  statistics,  see  report  for  operating  and  care  of 
locks  and  dams  on  Kanawha  River,  West  Virginia. 

The  improvement  of  this  river  having  been  gradual,  it  is  difficult 
to  give  the  exact  effect  the  improvement  has  had  upon  freight  rates. 
There  is  no  doubt,  however,  that  the  freight  rates,  where  transporta- 
tion by  water  is  available,  are  regulated  thereby.  The  rates  for 
transportation  by  water  have  however  been  increased,  due  in  part 
at  least,  to  the  neater  cost  of  floating  plant. 

A  report  of  the  examination  of  the  unimproved  section  of  the  river, 
about  4|jniles  between  Lock  No.  2  and  the  falls,  is  contained  in  the 
Annual  Keport  of  the  Chief  of  Engineers  for  1904,  page  2587. 

Jnly  1, 1907,  balance  unexpended $50,290.20 

Amount  received  from  sale 633.43 

50,023.63 
Jane  80,  1008,  amount  expended  during  fiscal  year  for  works  of 
Improvement 4,339.66 

July  1,  1008,  balance  unexpended 46,583.08 

July  It  1908,  amount  covered  by  uncompleted  contracts 3, 427. 44 

(See  Appendix  G  G  4.) 

5.  Operating  and  care  of  locks  and  dams  on  Kanawha  River,  West 
Virginia. — Under  the  projects  for  improving  the  Kanawha  River, 
ten  locks  and  dams  were  built,  two  fixed  dams  and  eight  movable 
(Qianoine  type),  extending  slack-water  navigation  for  a  distance  of 
90  miles  from  the  Ohio  River.    The  maintenance  of  these  works  is 
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provided  for  by  the  indefinite  appropriation  for  operating  and  care 
of  canals  and  other  works  of  navigation. 

The  location  of  each  lock  and  dam  and  year  in  which  completed 
are  given  in  the  Annual  Eeport  of  the  Chief  of  Engineers  for  1899, 
page  428. 

A  table  of  important  features,  giving  available  length  and  width  of 
locks,  length  of  pass,  etc.,  is  contained  in  the  Annual  Report  of  the 
Chiet  of  Engineers  for  1903,  page  1724. 

The  total  amount  expended  in  operating  and  care  of  these  works 
to  June  30,  1908,  is  $874,783.62,  of  which  $96,823.60  was  expended 
during  the  past  year. 

Navigation  was  suspended  about  seventeen  days — six  days  by  ice 
and  eleven  days  by  high  water.  A  stage  of  31  feet  was  reached  at 
Charleston  on  April  2.  The  movable  dams  were  operated  without 
accident. 

The  repairs  required  to  keep  the  structures  in  good  condition  were 
made.  These  repairs  arer  becoming  more  extensive  each  year,  as  part 
of  the  structures  have  been  in  service  since  1880.  To  accommodate 
the  increased  force  at  the  movable  dams,  a  new  lock  house  has  be^ 
built  at  each  of  Locks  Nos.  4-11. 

The  commerce  for  the  calendar  year  1907  amounted  to  1,799,013  tons, 
with  a  valuation  of  $8,574,824.  Of  the  foregoing  there  were  1,667,000 
tons  of  coal  and  69,563  tons  of  timber  products,  valued  at  $1,700,340 
and  $322,589,  respectively. 

(See  Appendix  G  G  5.) 

SURVEY   MADE  IN   COMPLIANCE  WITH   RIVER   AND   HARBOR  ACT  APPROVED 

MARCH  2,  1907. 

Report  dated  January  31, 1908,  of  survey  of  Little  Kanawha  River^ 
West  Virginia^  for  a  lock  and  dam  above  the  location  of  existing  Lock 
Numhered  Five^  required  by  the  river  and  harbor  act  of  March  2, 
1907,  was  submitted  by  the  district  officer  and  was  reviewed  by  the 
Board  of  Engineers  for  Rivers  and  Harbors,  pursuant  to  law.  The 
report  was  transmitted  to  Congress  and  printed  in  House  Document 
No.  917,  Sixtieth  Congress,  first  session.  Improvement  of  the  locality 
as  proposed  is  not  considered  worthy  of  being  undertaken  by  the 
General  Government  at  this  time. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  SECOND  CINCIN- 
NATI, OHIO,  DISTRICT. 

This  district  was  in  the  charge  of  Lieut.  Col.  J.  G.  Warren,  Corps 
of  Engineers,  having  under  his  immediate  orders  Capt.  Paul  S. 
Bond,  Corps  of  Engineers,  to  July  28,  1907,  and  First  Lieut.  Arthur 
Williams,  Corps  of  Engineers,  to  August  24,  and  since  September  2, 
1907.  Division  engineer.  Col.  G.  J.  Ly decker.  Corps  of  Engineers, 
to  November  15,  1907,  Col.  Charles  E.  L.  B.  Davis,  Corps  of  Engi- 
neers, from  November  15,  1907,  to  February  15,  1908,  and  CoL 
William  T.  Rossell,  Corps  of  Engineers,  since  February  15,  1908. 

1,  Muskingum  River ^  Ohio, — The  original  condition  of  the  water- 
way and  its  availability  for  purposes  of  commerce  are  given  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1900,  Part  1,  page  488. 
For  more  extended  information  reference  is  also  made  to  the  Anfiiial 
Report  of  the  Chief  of  Engineers  for  1904,  Part  1,  page  477. 
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The  original  project,  adopted  August  11,  1888,  provided  for  the 
construction  of  a  lock  at  Dam  No.  9,  Taylorsville,  Ohio,  and  the 
reconstruction  of  Lock  No.  10,  Zanesville  Ohio.  The  repair  and 
extension  of  the  levee  above  Dam  No.  10,  Zanesville,  Oliio,  was 
added  by  the  act  of  July  1,  1898.  Raising  the  crest  of  Dam  No.  9 
and  building  four  lockhouses  was  added  by  the  act  of  June  13,  1902. 

With  the  exception  of  the  reconstruction  of  a  lock  at  Zanesville — 
which  was  indefinitely  postponed  and  the  money  originally  appro- 
priated for  it  diverted  to  other  purposes — all  of  this  work  has  been 
completed.  The  amount  expended  prior  to  operations  under  exist- 
ing project  is  $117,339.45. 

The  existing  project,  adopted  March  3,  1905,  provides  for  the 
raising  of  the  crest  of  Dam  No.  3,  building  a  lockmaster's  dwelling 
at  IjOck  No.  10,  and  rebuilding  Lock  and  Dam  No.  11. 

The  amount  expended  under  existing  project  up  to  the  close  of 
the  fiscal  year  endmg  June  30,  1908,  is  $31,394.24. 

Raising  crest  of  Dam  No.  3  and  the  construction  of  lockmaster's 
dwelling  and  storehouse,  combined,  at  Lock  No.  10  have  been  com- 
pleted. 

The  work  under  contract  with  E.  J.  Landor,  of  Canton,  Ohio, 
dated  April  4,  1907,  for  constructing  Lock  and  Dam  No.  11  and 
its  accessories,  was  in  progress  throughout  the  year.  The  perma- 
nent buildings  have  been  completed;  the  cofferdam  inclosure  of 
lockpit  was  completed  early  in  the  year ;  about  one-half  of  the  shor- 
ing required  for  river  bank  placed;  about  50  per  cent  of  the  exca- 
vation in  lockpit  has  been  finished;  and  about  60  per  cent  of  the 
round  piling  tor  lock  foundation  driven.  The  upper  wing  wall  of 
the  lock  has  been  completed. 

The  miter-sill  depth  at  pool  level  is  the  controlling  mean  low-water 
depth  of  the  system.  This  is  now  G  feet  at  all  the  locks,  except  the 
lower  sill  at  Lock  No.  1,  at  mouth  of  river,  where  it  is  about  3  feet 
at  ordinary  low  water  in  the  Ohio  Biver. 

The  head  of  slack- water  navigation  is  84  miles  above  the  mouth  of 
the  river.  The  usual  variation  in  the  level  of  water  surface  is  38 
feet  at  Lock  No.  1  and  24  feet  at  Lock  No.  10. 

The  commercial  statistics  are  reported  under  the  head  of  operating 
and  care  of  locks  and  dams  on  Muskingum  River. 

It  is  believed  that  this  improvement  has  had  no  material  effect  on 
freight  rates. 

July  1,  1907,  balance  unexpended |1G0, 179. 47 

Received  from  sale  of  public  property 303. 61 

ICO,  483. 08 
June  80, 1008,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement        24,  354.  54 

July  1,  1008,  balance  unexpended 136,128.54 

July  1,  1908,  outstanding  liabilities 270.  50 

July  1.  1008,  balance  available 135, 858. 04 

July  1,  1008,  amount  covered  by  uncompleted  contracts 110, 108. 31 

(See  Appendix  H  H  1.) 

t.  Operating  and  care  of  locks  and  dams  on  Muskingum  River^ 
Ohios — ^The  original  condition  and  scope  of  this  improvement  is  dA- 
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scribed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1901, 
Part  1,  pages  485  and  486.  For  more  extended  information  reference 
is  also  made  to  the  Annual  Keport  of  the  Chief  of  Engineers  for 
1904,  Part  1,  page  478. 

Under  allotments  from  the  indefinite  appropriation  for  operating 
and  care  of  canals  and  other  works  of  navigation  there  had  been 
expended  up  to  June  30,  1908,  a  total  sum  of  $1,785,791.90  and  an 
additional  sum  of  $17,190.44  in  building  a  protection  wall  at  ZiCnes- 
ville  and  altering  certain  bridges  at  Taylorsville  and  Marietta.  The 
amount  expended  during  the  year  ending  June  30,  1908,  was 
$82,696.68. 

The  principal  work  has  been  dredging  bars  and  channels;  makins 
repairs  to  locks  and  dams  and  their  appurtenances,  lock  houses  and 
grounds,  and  floating  plant;  constructed  a  concrete  revetment  100 
feet  in  length  on  baii  of  river;  refilled  and  griaded  eroded  bank  at 
left  end  of  dam  at  Lock  No.  3 ;  reconstructed  m  concrete  the  conduit 
leading  from  the  canal  above  lock  to  the  mill  race  below;  recon- 
structed in  concrete  the  guide  and  guard  cribs  below  the  lock,  and 
reconstructed  in  concrete  the  storehouse  and  waiting  room  at  Lock 
No.  4;  reconstructed  in  concrete  a  washout  of  the  embankment  14 
feet  in  length  running  from  head  of  lock  to  high  ground;  refilled 
with  earth  a  washout  in  the  terreplein  of  lock  below  embankment, 
and  replaced  in  concrete  18  cubic  feet  of  masonry  damaged  by  ice 
and  drift  in  head  of  river  wall  of  lock  at  Lock  No.  5 ;  reconstructed 
in  concrete  two  guard  cribs  above  lock  and  the  guide  crib  below  the 
land  wall  of  lock  at  Lock  No.  6;  replaced  table  of  planer  in  work- 
shop; repaired  the  flood-damaged  doors  and  windows;  built  an 
extension  to  the  planer,  and  repaired  the  turbine  and  machinenr  in 
the  shop  at  Lock  No.  7 ;  replaced  with  concrete  20  feet  in  length  of 
the  stone  coping  of  a  retaining  wall  above  the  right  abutment  of 
dam;  renewed  12  guard  piles  above  the  river  wall  of  lock;  extended 
the  wooden  guide^crib  below  the  river  wall  of  lock  25  feet  at  Lock 
No.  8;  reconstructed  in  concrete  215  feet  in  length  of  revetment  of 
canal  embankment  and  43  feet  in  length  of  the  guard  crib  below  lock 
at  Lock  No.  9 ;  reconstructed  in  concrete  24  feet  m  length  of  the  guide 
and  guard  cribs  above  lock  and  90  feet  in  length  of  the  guide  crib 
below  land  wall  of  lock;  reconstructed  in  concrete  approximately 
257  feet  in  length  of  the  revetment  of  the  canal  embankment  above 
the  land  wall  of  lock  at  Lock  No.  10,  and  the  establishment  of  ten- 
tative harbor  lines  at  Zanesville,  Ohio;  constructed  a  new  towboat, 
named  the  U.  S.  S.  Merrill. 

Navigation  was  closed  on  account  of  ice  in  the  channels  from 
January  28  to  February  9,  a  period  of  thirteen  days,  and  on  account 
of  high  water  in  February  and  March  for  a  period  of  seventeen  days. 

The  total  commerce  for  the  year  1907  was  approximately  78,600 
tons,  valued  at  $2,470,000,  and  60,000  passengers. 

(See  Appendix  H  H  2.) 

3,  Big  Sandy  River  and  Levisa  and  Tug  forks^  West  Virginia  and 
Kentucky. — For  more  extended  information  concerning  the  early 
history  of  this  improvement,  reference  is  made  to  the  following 
annual  reports  of  the  Chief  of  Engineers :  For  the  year  1875,  pages 
756-769 ;  for  the  year  1904,  Part  1,  page  479,  and  for  the  year  1906, 
Part  1,  pages  488-489. 
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In  their  original  condition  this  river  and  its  forks  were  much 
obstructed  by  rocks,  bars,  snags,  and  leaning  trees.  During  the  low- 
water  period  of  each  year  navigation  was  practically  suspended. 

The  original  project  was  adopted  July  18,  1878,  and  provided  for 
the  removal  of  rocks,  snags,  and  overhanging  trees  from  the  Big 
Sandy  River  and  its  forks.  The  construction  of  a  lock  and  fixed  dam 
below  the  junction  of  the  two  forks  and  near  Louisa,  Ky.,  was  added 
by  the  act  of  June  14, 1880,  and  in  1891  was  modified  to  admit  of  the 
construction  of  a  movable  instead  of  a  fixed  dam. 

The  work  of  clearing  the  forks  of  obstructions  is  carried  on  from 
year  to  year  as  funds  are  made  available. 

The  amount  expended  on  original  and  modified  projects  prior  to 
operations  under  existing  project,  exclusive  of  maintenance  on  Levisa 
and  Tug  forks,  was  $380,590.66. 

The  existing  project,  adopted  March  3, 1899,  contemplates  carrying 
slack  water  from  the  Ohio  River  to  Pikeville  on  Levisa  Fork  and  to 
the  mouth  of  Pond  Creek  on  Tug  Fork  by  the  construction  of  21  locks 
and  dams,  at  an  estimated  cost  of  $4,725,000.  Of  these  locks  and  dams 
10  are  proposed  for  the  Levisa  Fork,  8  for  Tug  Fork,  and  3  for  the 
main  river.  The  survey  made  for  this  improvement  developed  the 
fact  that  only  2  locks  and  dams  would  be  required  for  the  main  river. 

The  raising  of  the  crest  of  Dam  No.  3,  at  Louisa,  Ky.,  was  added 
by  the  act  of  June  13, 1902,  at  an  estimated  cost  of  $35,000. 

The  improvement  at  the  mouth  of  the  Big  Sandy  River  by  the 
construction  of  regulating  works  was  added  by  the  act  of  March  3, 
1906,  at  a  cost  of  $40,000. 

The  construction  of  a  steel  service  bridge  at  Lock  No.  1,  Big  Sandy 
River,  was  added  by  the  act  of  March  2,  1907,  at  a  cost  of  $7,000. 

The  amount  expended  on  the  work  of  the  existing  project  up  to 
the  close  of  the  fiscal  year  ending  June  30,  1908,  was  as  follows : 

Big  Snndy  River,  general  Improvement,  Including  maintenance 1783, 405. 80 

Levisa  Forlt,  maintenance 31,047.14 

Tug  POrlt,  maintenance 31,284.06 

f  nd  at  that  date  Lock  and  Dam  No.  1,  at  Catlettsburg,  and  No.  2,  at 
Kavanaugh,  Ky.,  Big  Sandy  River,  had  been  completed  (Lock  and 
Dam  No.  3,  at  Louisa,  Ky.,  were  completed  in  1897) ;  the  regulating 
works  at  its  mouth  under  construction,  but  little  accomplished ;  speci- 
fications issued  inviting  proposals  for  the  construction  of  a  steel  service 
bridge  at  Lock  No.  1 — all  bids  received  were  rejected,  the  lowest  one 
being  far  in  excess  of  the  amount  appropriated  for  this  work;  a  con- 
tract for  raising  the  crest  of  Lock  and  Dam  No.  3  and  the  construc- 
tion of  steel  lock  gates  was  entered  into;  the  contractor  began  pre- 
liminary work  early  in  February,  delivered  material,  installed  plant, 
opened  quarries,  erected  temporary  buildings,  constructed  cofferdam 
inclosing  the  abutment,  weir,  and  pier;  completed  excavation  for  the 
extension  of  abutment  and  pier,  and  service-bridge  apron  for  weir: 
and  all  round  and  sheet  pilmg  driven.  The  iron  and  stone  sills  oi 
the  old  weir  were  removed,  allhurters  placed,  channels  for  tripping 
bar  and  wicket  cushion  cut,  and  the  greater  part  of  the  cutting  oi  old 
masonry  for  machinery  recesses  and  junction  of  concrete  was  done. 
and  at  the  close  of  the  year  the  work  was  in  a  satisfactory  state  oi 
advancement.  Lock  No.  1.  T^evisa  Fork,  and  Lock  No.  1,  Tug  Fork, 
were  completed,  and  specincations  were  issued  inviting  proposals  for 


606  BEPOBT  OF  THB  CHIEF   OF  EKGINEEBS,  U.  8.  ABMY. 

the  construction  of  the  dams  for  these  locks;  proposals  were  cqiened 
on  June  26  and  July  2,  1908,  respectively. 

With  the  exception  of  the  service  bridge  at  Lock  No.  1,  raising 
crest  of  Dam  No.  3,  and  the  regulating  works  at  its  mouth,  which  are 
provided  for  by  specific  appropriations  to  make  the  improvement 
available,  the  work  is  being  carried  on  under  the  continuinff-contract 
system,  and  the  balance  of  the  authorization  remaining  to  be  appro- 
priated is  $50,000.  This  amount,  in  addition  to  the  unexpended 
balance  on  June  30,  1908,  can  be  profitably  expended  in  the  fiscal 
year  ending  June  30,  1910,  in  the  extension  of  benefits  by  the  con- 
struction of  Dam  No.  1,  Tug  Fork,  and'Dam  No.  1,  Levisa  Fork. 

For  the  purpose  of  providing  suflScient  funds  for  the  construction 
of  Dam  No.  1,  Tug  Fork,  and  X)am  No.  1,  Levisa  Fork,  with  a  view 
to  completing  the  whole  work  as  originally  contemplated,  it  is  recom- 
mended that  an  additional  appropriation  of  $25,000  be  made  prior  to 
the  date  set  for  completion  or  the  work  now  recommended  for  award. 
Congress  has  appropriated  and  authorized  the  expenditure  of 
$235,000  for  this  work,  and  the  additional  appropriation  herein 
recommended  is  therefore  in  the  nature  of  an  extension  of  the  present 
limit  of  authority. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $7,000 
for  the  construction  of  a  steel  service  bridge  at  Lock  No.  1,  Big  Sandy 
River.  Specifications  were  issued  inviting  proposals  for  this  work, 
and  the  lowest  bid  received  was  $8,738.90.  All  bids  were  rejected 
as  excessive,  and  preparations  were  made  for  the  construction  of  the 
bridge  by  hired  laoor  and  the  purchase  oJE  materials.  After  circulars 
were  prepared  inviting  proposals  for  purchase  of  materials  for  the 
construction  of  the  bridge,  a  condition  occurred  at  this  lock  which, 
so  far  as  the  records  show,  had  not  obtained  before.  A  ^arp  rise 
occurred  in  the  Big  Sandy  River  with  the  Ohio  River  at  a  low  stage 
and,  as  a  result,  the  sand  along  the  upper  face  of  the  existing  weir 
foundation  was  scoured  for  a  distance  of  over  65  feet  back  from  tJie 
pier  toward  the  abutment.  This,  of  course,  rendered  it  unsafe  to 
make  use  of  a  pile  foundation  at  the  pier  end  of  the  service  bridge 
as  originally  planned.  Plans  for  the  construction  of  the  bridge  at 
Lock  No.  1  have  been  prepared,  using  cribs  at  Uie  pier  end  instead 
of  piles,  and  it  appears  under  existing  prices  for  labor  and  material 
that  it  will  not  be  practicable  to  construct  the  bridge  with  the  amount 
appropriated.  An  additional  appropriation  of  $3,000  is  therefore 
recommended. 

Three  locks  and  dams  on  the  Big  Sandy  River  have  been  completed 
and  opened  to  navigation.  They  provide  a  minimum  depth  of  6  feet 
on  their  lower  miter  sills,  except  at  Lock  No.  1,  Catlettsburg,  Ky., 
where  the  depth  on  the  lower  miter  sill  depends  upon  the  stage  in 
the  Ohio  River,  and  is  uncertain  and  will  remain  so  until  a  dam  is 
placed  in  the  Ohio  River  immediately  below  Catlettsburg. 

The  minimum  draft  that  can  be  carried  over  the  shoalest  portions 
of  the  forks  at  mean  low  water  is  uncertain  and  changeable,  and  can 
not  be  definitely  stated  owing  to  the  constant  movement  of  the  bot- 
tom and  the  fact  that  the  obstructions  naturally  renew  themselves. 

The  commerce  consists  largely  of  timber,  cross-ties,  and  staves, 
and  varies  somewhat  with  the  condition  of  the  streams,  being  greater 
during  wet  seasons  and  least  during  a  long  continued  dry  term*    In 
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^neral,  it  is  about  125,000  tons  for  Tug  Fork  and  175,000  tons  for 
Levisa  Fork,  a  total  of  300,000  tons  per  annum. 

Thfi  Big  Sandy  River  is  navigable  by  steamer  from  Catlettsburg. 
the  mouth  of  the  river,  up  to  Louisa,  Ky.,  a  distance  of  27  miles,  an4 
upon  the  completion  of  the  work  of  raising  the  crest  of  Lock  and 
iJam  No.  3  it  will  be  navigable  from  there  to  Chapman,  Ky.,  on 
Levisa  Fork,  and  Saltpetre,  W.  Va.,  on  Tug  Fork,  a  distance  of  9 
and  4  miles,  respectively.  For  pole  boats,  rafts,  etc.,  the  head  of 
present  navigation  is  taken  at  Pond  Creek  on  Tug  Fork  and  at  Pike- 
ville  on  Levisa  Fork. 

It  is  believed  that  the  work  thus  far  accomplished  on  this  improve- 
ment has  had  no  material  effect  on  freight  rates. 

Reference  to  report  on  examination  made  in  compliance  with  act  of 
March  2, 1907,  will  be  found  on  page  612  of  this  report. 

It  is  deemed  advisable  that  provision  should  be  made  for  the  neces- ' 
sary  surveys  to  locate  sites  and  for  acquisition  of  land  required  for 
additional  locks  and  dams  to  be  constructed  under  the  adopted  project 
in  order  to  avoid  delays  incident  to  such  work  after  appropriations 
for  actual  construction  have  been  made. 

For  reasons  stated  in  the  appendix  to  this  report,  the  district  officer 
considers  a  small  dredging  plant  necessary  for  the  operation  and 
maintenance  of  this  improvement,  and  estimates  the  cost  of  the  same 
at  $17,500. 

A  detailed  statement  of  commercial  statistics  will  be  found  in  re- 
port for  operating  and  care,  etc. 

July  1,  1907,  balance  unexpended $207,751.13 

Received  from  various  sources 105. 29 

Amoont  appropriated  by  sundry  civil  act  approved  May  27,  1903.        85, 000. 00 

292, 856. 42 
June  80,  1908,  amount  expended  during  fiscal  year  for  works  of 
Improvement 21, 273. 16 

July  1,  1008,  balance  unexpended 271, 583. 26 

July  1,  1908,  outstanding  liabilities 1, 225. 00 

July  1,  1908,  balance  available 270, 358. 26 

July  1, 1908,  amount  covered  by  uncompleted  contracts 40, 808. 71 

Amount  (estimated)  required  for  completion  of  existing  project..  3,755,000.00 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
80,  1910,  for  works  of  Improvement,  In  addition  to  the  balance 
unexpended  July  1,  1008 •78,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  H  H  3.) 

i.  Operating  and  care  of  locks  and  dams  on  the  Big  Sandy  River^ 
West  Virginia  and  Kentucky. — For  more  extended  information  ref- 
erence is  made  to  the  following  Annual  Reports  of  the  Chief  of 
Engineers:  For  the  year  1904,  Part  1,  page  481,  and  for  the  year  1905, 
Part  1,  page  490. 

•Of  tlito  amount  $50,000  Is  for  contlnufng-contract  work  authorized  by  the 
river  and  harbor  act  of  March  2,  1907;  $25,000  for  completing  Improvement  at 
Ehim  Na  1.  lievisa  Fork,  and  Dam  No.  1,  Tmk  Fork,  and  $3,000  for  completing 
■tctf  •enrice  bridge  at  Lock  No.  1,  Big  Sandy  River. 
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Under  allotments  from  the  indefinite  appropriation  for  operating 
and  care  of  canals  and  other  works  of  navigation  there  had  been 
expended  up  to  June  80, 1908,  a  total  sum  of  $81,737.48.  The  amount 
expended  during  the  year  ending  June  30,  1908,  was  $22,734.58. 

The  principal  work  has  been  clearing  the  channels  and  lock  ap- 

f)roaches  of  snags  and  other  obstructions;  making  repairs  to  loc^ 
ock  gates,  operating  machinery,  dams,  lock  houses,  and  floating 
plant;  repairmg  butterfly  valves  in  upper  lock  ^ates,  construction 
of  protection  works  below  abutment  of  dam ;  repairing  and  remodel- 
ing old  workshop  for  use  as  a  storehouse  and  blacksmith  shop;  con- 
struction of  a  light  push  boat  at  Lock  No.  1 ;  sodding  slope  back  of 
land  wall  of  lock;  repairs  to  cylindrical  valve  and  upper  lock  gates; 
constructing  concrete  walk,  and  coal  and  oil  house  combined,  at 
Lock  No.  2 ;  construction  of  workshop  and  tool  house  combined,  and 
'  maneuvering  boat  for  dam ;  constructing  a  storehouse  on  Kentucky 
side  of  river,  new  steel  lock  gates,  bank  protection  below  abutment, 
and  purchase  of  new  set  of  needles  for  dam  at  Lock  No.  8. 

Lock  No.  1  was  out  of  commission  during  the  entire  year  on  ac- 
count of  construction  of  regulating  works  telow  the  lock.  Naviga- 
tion at  this  lock  was  suspended  between  February  20  and  October  6 
on  account  of  the  pass  being  closed  by  reason  of  the  construction  of 
protection  works  below  abutment  of  dam. 

Lock  No.  2  was  open  to  navigation  throughout  the  year. 

Navigation  at  Lock  No.  3  was  suspended  during  the  entire  year 
on  account  of  the  work  of  raising  the  crest  of  the  lock  and  dam, 
constructing  new  steel  gates  for  Uie  lock,  and  protecting  the  bank 
below  abutment. 

The  total  commerce  for  the  year  1907  was  approximately  194,684 
tons,  valued  at  $1,685,860,  and  619  passengers. 

(See  Appendix  H  H  4.) 

6.  Kentucky  River^  Kentucky. — For  more  extended  information 
reference  is  made  to  the  Annual  Report  of  the  Chief  of  Engineers 
for  the  year  1906,  Part  1,  pages  541  and  542.  At  the  time  the  United 
States  assumed  control  of  the  Kentucky  River  the  improvement  that 
had  been  made  by  the  State  of  Kentucky,  which  included  five  locks 
and  fixed  dams,  was  found  to  be  in  a  dilapidated  and  almost  worth- 
less condition.  Portions  of  Dams  Nos.  1  and  2  on  the  lower  part  of 
the  stream  were  gone  entirely,  so  that  navigation  was  suspended. 

The  original  and  existing  project  was  adopted  in  1879  (Annual 
Report  of  the  Chief  of  Engineers  for  1879,  pp.  1398-1422),  and  pro- 
vides for  repairing  and  rebuilding  the  five  old  locks  and  dams,  re- 
moving snags,  logs,  and  other  obstructions,  and  extending  6-foot 
slack-water  navigation  from  the  mouth  of  the  river  to  the  Three 
Forks,  a  distance  of  about  261  miles. 

The  amount  expended  to  June  30,  1908,  was  $2,927,439.84. 

The  result  of  this  expenditure  was  the  repair  and  the  rebuilding  of 
five  old  locks  and  dams  constructed  by  the  State ;  the  construction  of 
Locks  and  Dams  Nos.  6,  7,  8,  9,  10,  and  11 ;  the  purchase  of  sites  for 
these  and  for  Locks  and  Dams  Nos.  12,  13,  and  14,  and  the  partial 
construction  of  Lock  and  Dam  No.  12;  preparation  of  plans  and 
specifications  for  constructing  Lock  and  Dam  No.  13;  construction 
of  dam  at  Beattyville,  Ky.,  and  survey  to  determine  the  amount  of 
damage  by  flowage  to  private  property  by  reason  of  the  construction 
of  Locks  and  Dams  Nos.  9^  10,  and  11. 
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This  work  is  being  carried  on  under  the  continuing-contract  system, 
and  the  balance  of  tne  authorization  remaining  to  fe  appropriated  is 
$210,000.  This  amount,  together  with  the  unexpended  balance  on 
June  30,  1908,  can  be  profitably  expended  in  the  fiscal  jrear  ending 
June  30, 1910,  in  the  extension  of  benefits  by  the  construction  of  Locks 
and  Dams  Nos.  12  and  13. 

The  estimated  cost  of  Lock  and  Dam  No.  14  is  $415,650,  not  pro- 
vided for  in  any  existing  legislation. 

The  amount  of  the  contract  for  construction  of  Lock  and  Dam  No. 
12,  including  engineering  and  contingent  expenses,  is  $419,439.62. 

The  actual  amount  required  to  complete  the  existing  project  as  it 
now  stands  is  estimated  at  $865,660,  to  be  expended  as  follows: 

Amount  required  to  build  Loclc  and  Dam  No.  18,  with  appurtenances, 
is  estimated  at  |500,000.  $50,000  of  which  is  now  appropriated,  leav- 
ing a  balance  yet  to  be  appropriated  ($210,000  of  which  is  author- 
ized)  of $450, 000 

Amount  required  to  build  Lock  and  Dam  No.  14,  with  appurtenances. 
Is  estimated  at 415, 650 

Total 865, 050 

The  total  amount  of  the  present  authorization  will  become  ex- 
hausted with  the  completion  of  Lock  and  Dam  No.  12,  with  the  ex- 
ception of  a  possible  balance  of  $260,000.  In  addition  thereto  an 
aoditional  appropriation  of  $240,()00  will  be  necessary  for  the  con- 
struction and  completion  of  Lock  and  Dam  No.  13. 

It  is  thought  that  the  estimated  cost  of  these  locks  and  dams  con- 
tained in  the  present  approved  project  ($415,650  each)  is  sufficient  in 
the  aggregate  for  their  completion,  but  it  is  quite  likely  that,  owing 
to  local  conditions,  the  individual  cost  will  vary  materially,  as,  for 
instance,  the  reason  for  the  increase  in  cost  of  Lock  and  Dam  No.  13 
over  that  of  No.  12  is  due  to  the  depth  of  the  rock  foundation,  which 
will  require  quite  an  additional  amount  of  excavation,  concrete,  and 
embankment. 

The  construction  of  Locks  and  Dams  Nos.  9  and  10  has  also  caused 
damages  to  the  highways  of  Madison  County  by  back  water  in  Tates 
Creek  and  Otter  Creek.  Tates  Creek  enters  the  Kentucky  River 
about  one-half  mile  above  Lock  9.  There  is  a  county  road  crossing 
this  creek  a  few  hundred  feet  above  the  mouth,  which  is  the  principal 
outlet  for  a  large  number  of  residents  dwelling  on  the  left-hand  side 

:)ing  up  this  creek.     Since  the  construction  of  No.  9  this  crossing  has 

en  rendered  useless.  In  order  to  restore  the  crossing,  a  bridge 
will  have  to  be  constructed.  From  estimates  already  obtained  it  is 
thought  that  a  suitable  bridge  can  be  built  for  approximately  $3,500, 
and  an  appropriation  of  this  amount  is  therefore  recoiinnended. 
Otter  Creek  is  situated  one-half  mile  below  Ford,  Ky.,  and  one-half 
mile  above  Dam  No.  10.  Since  the  construction  of  this  dam  the 
county  road  running  along  this  creek  has  been  rendered  impassable. 
This  road  meets  the  Richmond  and  Boonesboro  (Ky.)  turnpike  and  is 
the  principal  outlet  for  a  large  number  of  families  scattered  along 
this  creek.  For  the  purpose  of  restoring  this  road  to  public  traffic 
an  appropriation  of  ^2,500  is  recommended.  This  work  constitutes 
an  item  or  contingent  expense  that  was  not  foreseen  when  the  estiinnte 
of  cost  of  constructing  these  locks  and  dams  was  prepared,  and  jin 
appropriation  of  $6,0cS  to  cover  the  cost  of  the  additional  work  ludv 
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cated  is  a  proper  charge  to  this  improvement  and  should  be  provided 
in  addition  to  sums  heretofore  authorized. 

The  greatest  draft  which  can  be  carried  at  mean  low  water  from 
Lock  No.  1  to  a  point  2  miles  above  Irvine,  Ky.,  a  distance  of  226 
miles,  which  is  at  present  the  head  of  slack-water  navigation,  is  5.5 
feet.    Above  this  point  no  boats  can  run  at  a  low  stage. 

Ordinary  low-water  depth  through  Lock  No.  1  and  to  the  Ohio 
River,  4  miles  below,  is  6  feet  or  more,  but  at  extreme  low  water  only 
about  2i  feet  can  be  carried  over  the  lower  sill  of  Lock  No.  1.  The 
usual  variations  of  level  of  water  surface  are  from  23  to  40  feet  and 
occasionally  much  more. 

The  old  locks,  Nos.  1  to  5,  inclusive,  built  by  the  State,  have  145 
feet  available  length  and  38  feet  width.  The  new  locks,  from  No.  6 
up,  have  available  lengths  of  from"^146  to  148  feet  and  are  62  feet  in 
width. 

Tlie  principal  commerce  of  the  river  is  timber,  much  of  it  loose  logs, 
and  the  improvement  is  rather  detrimental  to  this  than  otherwise. 
The  logs  are  damaged  in  passing  the  dams  and  in  their  turn  cause 
much  damage  to  the  works — are  a  prolific  source  of  snags  and  of  dis- 
couragement to  any  steamboat  traffic  that  might  develop. 

Commercial  statistics  in  detail  are  given  in  the  report  for  operating 
and  care  of  lo(!ks  and  dams  on  Kentucky  River. 

The  unexpended  balance  and  appropriation  recommended  will  be 
applied  to  construction  of  Locks  and  Dams  Nos.  12  and  13  for  exten- 
sion of  benefits. 

There  are  not  likely  to  be  any  decided  changes  in  the  volume  or 
character  of  the  commerce  benefited  until  the  improvement  is  carried 
to  the  head  of  the  river,  where  it  is  hoped  that  coal  lands  may  be 
developed  and  the  product  shipped  by  river.  The  development  of 
coal  lands,  with  the  resulting  traffic,  is  the  specific  purpose  to  which 
the  expenditure  will  be  applied.  It  is  believed  that  the  project  has 
so  far  had  no  material  effect  on  freight  rates. 

July  1,  1907,  balance  unexpended $259,883.36 

Received  from  other  sources 128.00 

Amount  appropriated  by  sundry  civU  act  approved  May  27,  1908—    309,000.00 


569,011.36 
June  30,  1908.  amount  expended  during  fiscal  year,  for  works  of 

improvement 24, 129. 92 


July  1,  1908,  balance  unexpended 544,881.44 

July  1,  1908,  outstanding  liabilities 472.06 


July  1,  1908,  balance  available 544,409.38 


July  1,  1908.  amount  covered  by  uncompleted  contracts 378, 409. 9i 

Amount  (estimated)  required  for  completion  of  existing  project 865,650.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  worlis  of  improvement.  In  addition  to  the  balance 
unexpended  July  1,  1908 ^450,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 

June  4,  1897. 

(See  Appendix  H  H  5.) 

«  Of  this  amount  $210,000  is  for  continning-contract  work  authorized  by  the 
river  and  harbor  act  of  March  2,  1907,  and  $240,000  for  the  completion  of  Lock 
and  Dam  Xo.  13. 
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6.  Operating  avd  care  of  locks  a/nd  dams  on  Kentucky  River^  Ken- 
tucky.— At  the  time  the  United  States  acquired  possession  of  the 
five  locks  and  dams  on  this  stream,  in  1880,  navigation,  then  extend- 
ing for  a  distance  of  87  miles  upstream,  was  practicallv  suspended 
on  account  of  deterioration  of  the  works.  These  five  locks  and  dams 
were  built  by  the  State  of  Kentucky  in  1836-1839,  and  from  1880 
to  1885  were  extensively  repaired  by  the  United  States  under  appro- 
priations for  improving  Kentucky  River,  Kentucky.  Since  then 
extensive  repairs  nave  been  made  under  the  indefinite  appropriation 
of  1884  for  operating  and  care  of  canals,  etc. ;  and  Locks  and  Dams 
Nos.  6,  7,  8,  9,  10,  and  11  have  been  constructed.  Additional  infor- 
mation will  be  found  in  the  Annual  Reports  of  the  Chief  of  Engineers 
for  1906,  Part  1,  page  543,  and  for  1907,  Part  1,  pages  5G8-569. 

Under  allotments  from  the  indefinite  appropriation  for  operat- 
ing and  care  of  canals  and  other  works  of  navigation  there  has 
been  expended  up  to  June  30,  1908,  a  total  sum  of  $1,63().20G.  19. 
The  amount  expended  during  the  year  ending  June  30,  1908,  was 
$119,223.79. 

The  principal  work  has  been  dredging  bars  and  channels ;  making 
repairs  to  locks,  lock  gates,  operating  machinery,  dams,  lock  houses, 
and  floating  plant;  replacing  sheetmff  and  range  timber,  and  in 
constructing  concrete  face  on  200  feet  of  the  downstream  side  of  dam, 
at  Lock  No.  8;  replaced  worn-out  and  torn-oflF  sheeting  of  dam  at 
Lock  No.  4;  renewal  of  torn-oflF  decking  of  dam,  reconstructing  upper 
lock  gates  in  steel,  reconstructing  in  concrete  upper  miter  sill  of  lock, 
at  Lock  No.  5;  repairs  to  lower  wall  valve  of  lock  at  Lock  No.  6; 
reconstructing  in  concrete  the  sloping  face  of  timber-step  dam  at 
Lock  No.  8;  constructing  protection  works  below  Lock  No.  9;  com- 
pleting repairs  to  washout  caused  by  flood  of  1905,  constructing  pro- 
tection works  below  abutment  and  raising  abutment  end  of  dam,  reen- 
forced  with  concrete  the  concrete  wall  at  lock  end  of  new  dam,  raised 
lower  guide  wall  to  level  of  lock  wall,  constructed  concrete  walk 
on  top  of  bank  and  from  river  to  foot  of  hill  and  from  lockman's 
house  over  lock  grounds,  widened,  with  concrete,  the  land  wall  of 
lock  suflficiently  to  properly  operate  the  ^te  racks,  and  constructed 
floating  boom  at  upper  end  of  lock  to  facilitate  the  entrance  of  rafts, 
at  Lock  No.  10;  repaired  movable  crest  of  dam  at  No.  11;  entered  into 
contract  for  the  construction  and  delivery  of  machinery  for  a  new 
dredge  boat,  the  hull  for  which  is  to  be  constructed  by  hired  labor 
and  purchase  of  materials;  under  contract  dated  May  24,  1907,  two 
new  dump  scows  were  completed,  at  a  cost  of  $6,216;  under  contract 
dated  February  27,  1908,  two  new  barges  were  completed,  at  a  total 
cost  of  $4,300. 

Navigation  was  suspended  at  the  various  locks,  due  to  high  water, 
repairs,  etc.,  for  a  total  of  two  hundred  and  forty  days. 

The  total  commerce  for  the  year  1907  was  approximately  371,000 
tons,  valued  at  $5,844,000,  and  13,259  passengers. 

(See  Appendix  H  H  6.) 

BXAMINATIONS    MADE    IN    COMPLIANCE    WITH    RIVER    AND    HARBOR    ACT 
APPROVED  MARCH  2,  1907. 

Reports  on  preliminary  examinations  rec[uired  by  the  river  and 
harbor  act  of  March  2,  1907,  of  the  following  localities  witkuv  ^Vv^a 
district  were  duly  submitted  by  the  district  o^cfeT.   TV^k^  ^^x^  ^'^^ 


612  REPORT  OF  THE  OHIKP  OF  ENGINEERS,  XT.  8.  ARMY. 

viewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors,  pursuant 
to  law,  and  were  transmitted  to  Congress  and  printed  in  documents, 
as  indicated : 

1.  Preliminary  examination  of  Big  Sandy  River^  with  a  view  to 
improving  its  headwaters^  including  Pound  River  and  Russel  Fork^ 
Virginia  and  Kentucky. — Report  dated  June  15,  1907,  is  printed  in 
House  Document  No.  222,  Sixtieth  Congress,  first  session.  The  local- 
ity is  not  considered  worthy  of  improvement  by  the  General  Govern- 
ment. 

2,  Preliminary  exainination  of  Guyandot  Ricer^  West  Virginia. — 
Report  dated  June  14,  1907,  is  printed  in  House  Document  No.  558, 
Sixtieth  Congress,  first  session.  The  locality  is  not  considered 
worthy  of  improvement  by  the  General  Government  further  than  for 
maintenance  under  previous  projects. 

IMPKOVEMENT    OF    RIVERS    AND    HARBORS    IN    THE    LOUISVILLE. 
KENTUCKY,  DISTRICT. 

This  district  was  in  the  charge  of  Capt.  Harry  Burgess,  Corps  of 
Engineers.  Division  engineer,  Col.  G.  J.  Lvdecker,  Corps  of  Engi- 
neers, to  November  15,  1907,  Col.  Charles  E.  L.  B.  Davis,  Corps  of 
Engineers,  from  November  15,  1907,  to  February  15,  1908,  and  Col. 
AVilliam  T.  Rossell,  Corps  of  Engineers,  since  February  15,  1908. 

1,  Falls  of  the  Ohio  River  at  Louisville^  Ky. — Improvements  under 
this  title  have  included  the  enlargement  of  the  basin  immediately 
al)()ve  the  locks  of  the  Louisville  and  Portland  Canal^  the  enlargement 
of  the  head  of  the  canal,  and  straightening,  deepening,  and  control- 
ling the  water  flow  in  the  Indiana  Chute  channel. 

The  work  of  enlarging  the  basin  above  the  canal  locks  was  com- 
pleted in  1893. 

The  original  conditions  at  the  other  localities  are  more  conveniently 
and  fully  described  under  separate  headings,  as  follows: 

Head  of  Louisville  and  Portland  Canal, — Previous  to  188H  the 
approach  to  the  canal  at  its  upper  end,  above  the  Louisville  Bridge 
Company's  bridge  at  Fourteenth  street,  was  so  narrow  as  to  consti- 
tute a  source  of  much  expensive  delay  to  the  large  quantity  of  traffic 
which  came  down  the  river  on  ordinary  rises.  The  canal  proper  from 
Ninth  to  Fourteenth  streets  was  only  100  feet  wide  and  curved  bt>- 
tween  the  two  points,  so  that  progress  was  slow  and  accidents  frequent 
and  unavoidable.  The  greater  part  of  the  dike  marking  the  north 
side  of  the  approach  to  the  canal  was  submerged  when  the  river 
reached  a  stage  of  8.4  feet,  upper  canal  gauge,  and  at  stages  of  9  feet 
or  more  a  strong  current  set  out  from  the  shore,  thus  carrying  many 
vessels  against  the  dike  and,  at  high  enough  stages,  over  it  onto  tliV 
rock  ledges.  This  approach  was  1,800  feet  long  and  varied  in  width 
from  400  feet  at  the  upper  end  to  100  feet  opposite  Ninth  street.  Its 
area  was  wholly  insufficient  for  the  required  breaking  and  rearrange- 
ment of  tows  preparatory  to  entering  or  leaving  the  canal. 

Indiana  Chute. — This  is  the  main  channel  of  the  river  by  which 
commerce  passes  over  the  falls  when  the  stage  of  water  is  such  as  to 
permit  navigation  via  that  route.  OriginaUv  it  was  very  crooked, 
with  swift  currents  and  whirls,  filled  with  dangerous  rocky  points 
projecting  from  the  sides  and  bottom,  and  it  could  be  navigated  only 
at  stages  of  11  feet  or  more,  upper  canal  gauge.    Even  at  such  stages 
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the  services  of  special  skilled  pilots  of  long  local  experience  and  hav- 
ing intimate  knowledge  of  the  channel  conditions  were  essential  for 
reasonably  safe  passiige  through  it. 

Projects. — ^The  original  project  for  the  enlargement  of  the  head  of 
the  Lfouisville  and  Portland  Canal  was  adopted  in  1883  and  proposed 
the  enlargement  of  the  canal,  beginning  at  a  point  a  short  distance 
below  the  railroad  bridge  at  Fourteentn  street  and  extending  east- 
wardly  to  the  cross  dam,  so  as  to  not  only  straighten  and  widen  the 
canal  proper,  but  also  provide  ample  space  for  the  necessary  rear- 
rangement of  tows  about  to  enter  or  leave  the  canal.  This  was 
slightly  modiRed  in  1885,  so  far  as  the  location  of  the  new  north  wall 
was  concerned.  A  revision  of  the  project  was  made  by  a  Board  of 
Engineer  officers  January  28,  1890,  and  approved  by  the  Chief  of 
Engineers  January  31,  1890.  This  revision  modified  the  area  for- 
merly proposed  to  be  excavated  and  determined  the  number  and 
kinds  of  structures,  etc.,  to  be  erected.  As  approved,  it  provided  for 
enlarging  the  canal  on  its  northerly  side  from  a  point  725  feet  below 
the  railroad  bridge  at  Fourteenth  street,  where  the  width  of  the  canal 
was  abruptly  increased  from  90  feet  to  210  feet.  This  latter  width  is 
then  gradually  increased  through  a  distance  of  nearly  2,800  feet  to  325 
feet  at  the  head  of  the  canal  proper,  at  which  point  the  enlargement 
is  expanded  into  a  capacious  basin  or  harbor  1,200  feet  wide  and 
practically  parallel  to  the  Kentucky  shore.  The  structures  proposed 
were  a  new  retaining  wall  on  the  north  side  of  the  canal,  a  movable 
dam  about  800  feet  long,  a  fixed  dam  extending  from  the  movable 
dam  at  the  westerly  end  of  the  basin  to  the  south  abutment  of  the 
movable  dam  in  the  Middle  Chute  opening  of  the  cross  dam,  the  exca- 
vation of  rock  within  designated  limits  to  the  same  grade  as  the  canal 
bottom,  the  construction  of  certain  walls  and  slope  revetment  on  the 
south  side  of  the  canal,  and  the  removal  of  the  old  structures  within 
the  limits  of  the  proposed  enlargement.  Under  date  of  March  31, 
1899,  a  further  modification  of  some  of  the  details  of  the  project  was 
considered  by  a  Board  of  Engineer  officers  and  their  recommenda- 
tions approved  by  the  Chief  of  Engineers  April  8, 1899.  These  later 
modifications,  together  with  the  work  outlined  in  the  report  ap- 
proved January  31,  1890,  constitute  the  existing  project  toward  tlie 
completion  of  which  oi)erations  are  now  directed.  The  totals  of 
estimates  under  the  original  project  and  the  several  revisions  are  as 
follows : 

Project  of  1883.  page' 1539,  Annual  Report  of  the  Chief  of  Engi- 
neers for  1883 $1,335,303.00 

Revision  approved  January  31,  1890,  iwge  2217,  Annual  Uoport 
of  the  Chief  of  Engineers  for  1800 710,  230.  40 

Modification  upprovcxl  April  8,  1899,  page  2545,  Annual  Reiwrt  of 
the  Chief  of  Engineers  for  1899 300,301.92 

A  revision  of  the  latter  estimate  was  made  November  13.  1000, 
approved  by  the  Chief  of  Engineers  Noveml>er  17,  1900,  and 
amounted  to 308.359.12 

The  foregoing  relates  particularly  to  the  improvements  at  the 
head  of  the  Ijouisville  and  Portland  Canal. 

Prior  to  January  31,  1890,  there  was  no  specific  comprelionsive 
project  for  the  systematic  improvement  of  the  Indiana  Chute  cliannol, 
although  much  work,  consisting  of  the  removal  of  some  of  the  more 
duigerbus  rock  ledges,  had  been  done  under  estimates  and  allotments 
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from  appropriations  for  improving  Ohio  River.  On  the  date  just 
mentioned  the  project  submitted  by  a  Board  of  Engineer -officers  for 
the  radical  improvement  of  this  chute  was  approv^  by  the  Chief  of 
Engineers.  This  project  had  for  its  object  the  widening  and  deepen- 
ing of  the  channel  by  rock  excavation  to  specified  grades  within  cer- 
tain limits  and  the  control  of  water  flow  in  the  channel  by  means  of 
dikes,  etc.,  so  as  to  make  this  channel  available  for  descending  navi- 
gation drawing  6^  feet  at  stages  of  8  feet,  upper  canal  gauge.  How- 
ever, only  a  part  of  the  work  necessary  for  the  purpose  in  view  was 
included  in  the  estimate  accompanying  the  report  of  the  Board,  it 
being  stated : 

As  the  exact  knowledge  of  the  results  of  that  work  [1.  e.,  the  work  estimated 
for  in  the  Board's  report]  would  be  of  great  Importance  in  fixing  the  details  of 
location  and  cross  section  of  the  additional  works  that  will  be  required,  it 
would  be  as  well  to  leave  the  determination  of  the  additional  work  aboTe  the 
bridge  to  a  later  day. 

The  estimates  for  work  on  this  chute  since  the  adoption  of  a  spe- 
cific project  therefor  are  as  follows: 

Project  approved  January  31,  1890 $138,610.97 

Modification  approval  April  8,  1899 74,320.98 

Revision  of  estimate  approved  by  the  Chief  of  Engineers  Novem- 
ber 17,  1000 120,651.99 

A  consolidation  of  the  projects  for  the  enlargement  at  the  head  of 
the  canal  and  the  improvement  of  the  Indiana  Chute  was  authorized 
by  the  Chief  of  Engineers  June  28,  1897,  and  since  that  date  funds 
have  been  provided  for  work  at  both  localities  under  one  title  of 
appropriation. 

Work  under  that  part  of  the  project  relating  to  the  Indiana  Chute 
having  been  completed,  a  Board  of  Engineer  officers  was  assembled  to 
dctermino,  as  anticipated  in  the  project  of  1890,  what  further  work 
was  essential  to  provide  the  requisite  depth  necessary  to  facilitate  the 
passage  of  traffic  through  this  channel.  The  report  of  the  Board  was 
submitted  December  16, 1001,  and  approved  by  the  Chief  of  Engineers 
December  30,  1001.  The  item?  of  additional  work  found  to  be  neces- 
sary to  produce  the  desired  result  and  the  estimated  cost  thereof  are 
as  follows: 

Su!)nuTged  dam  at  Whirlpool  Point  (large  stone),  2,500  cubic  yards, 

at  $3 $7, 500 

Raisinc:  movable  dam  north  of  canal  wall 2,500 

Ronioviiig  old  dam  and  building  movable  dam,  1,000  feet,  at  $75 75,000 

Longitudinal  contracting  dikes  (concrete),  22,800  cubic  yards,  at  $12..  207,000 

Su!»mergPd  dams  below  bridge  (concrete),  3,000  cubic  yards,  at  $20 60.000 

Rook  excavation,  3,200  cubic  yards,  at  $3.50 11, 200 

Contingencies,  10  per  cent 42, 380 

Total 466,  ISO 

For  this  latter  work  the  Board  prescribed  the  order  in  which  it 
should  be  done,  and  stated  that  it  was  possible  that  a  pait  of  the  work 
mi^ht  become  unnecessary  if  certain  results  were  produced  by  the 
submerged  dnm  at  Whirlpool  Point,  and  in  that  event  about  $125,000 
would  probably  be  aaved  from  the  estimated  cost. 

The  estimate  for  this  additional  work  on  the  Indiana  Chute  does 
not  affect  the  former  estimate  for  work  to  be  done  at  the  head  of  the 
canal,  except  in  so  far  as  it  provides  $:?,r)00  for  increasing  the  height 
of  the  movable  dam  north  of  canal  wall.    This  item  has  b&sa  revised 
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and  the  reconstruction  of  that  section  of  dam  with  a  crest  elevation 
of  +12.7  feet,  upper  canal  gauge  (415.704  feet  above  sea  level),  pro- 
vided for  from  the  appropriation  of  $271,000  made  by  act  of  March 
2,  1907,  and  $240,000  of  the  said  appropriation  will  be  used  for  the 
construction  of  500  feet  of  Boule  dap  in  Middle  Chute,  648  feet  of 
Chanoine  dam  in  Indiana  Chute,  and  about  600  linear  feet  of  con- 
crete dam  between  Indiana  Chute  and  the  north  bank  of  the  river. 
These  sections  of  dam  constitute  additions  to  the  former  projects, 
and  are  to  have  their  crests  at  elevation  +9  feet,  upper  canal  gauge 
(412.004  feet  above  sea  level).  This  height  is  such  as  will  afford  a 
minimum  depth  of  9  feet  upstream  to  Madison,  Ind.,  and  a  minimum 
depth  of  6  feet  on  the  lower  miter  sill  at  Lock  No.  1,  Kentucky  River. 
Following  is  a  brief  synopsis  of  expenditures  under  the  allotments 
and  projects  summarized  above : 

Expended  from  allotments,  1381,  to  January  31,  1890 $116, 049. 80 

Expended  under  project  of  18i83,  for  enlargement  of  head  of  canal, 

to  January  31,  1890 347, 380. 68 

Reserved,  Office  Chief  of  Engineers,  United  States  Army 1, 874.  20 

Expended  under  project  for  enlarging  canal  basin  at  locks 133, 000. 00 

EhLpended  under  revised  project  of  January  31,  1890,  to  June  30, 
1897: 

On  enlargement  at  head  of  canal $20.S,  856. 35 

On  Indiana  Chute  channel 103, 602. 81 

402,  459. 16 

Expended  under  appropriations  for  enlargement  at  head  of  canal 
and  Indiana  Chute,  in  accordance  with  project  of  January  31, 

1890,  to  March  81,  1899 208, 659. 75 

Expended  under  appropriations  for  enlargement  at  head  of  cnnal 
and  Indiana  'Chute,  in  accordance  with  the  modified  project  of 
MBLTch  31,  1899  (approved  April  8,  1899),  to  June  30,  1908,  not 
Including  outstanding  liabilities 661, 403. 05 

Total 1, 770,  826. 64 

Expenditures  during  the  fiscal  year  were  for  work  as  follows: 

Bou16  dam,  section  No.  1 1,181.67 

Boul6  dam,  sections  2  and  3 9, 0^2. 97 

Boul§  dam,  section  iCo.  5 16, 305. 19 

Boul6  dam,  sections  6,  7,  8,  and  9 52. 147. 66 

Chanoine  dam,  section  No.  10 29,477.92 

Concrete  dam,  section  No.  11 7, 817. 33 

Removal  of  rock 20, 188.' 13 

Total 136, 810.  87 

The  results  derived  from  the  expenditures  to  date  for  those  por- 
tions of  the  work  completed  have  be^n  of  marked  advantage  to  traffic 
and  greatly  facilitate  its  movement.  The  enlargement  of  the  basin 
immediately  above  the  new  locks  was  completed  in  1898  and  increased 
the  width  of  the  canal  at  that  locality  from  90  feet  to  215  feet  through- 
out a  distance  of  800  feet.  At  the  head  of  the  canal  the  work  of 
enlargement  has  l)een  entirely  completed  from  a  point  725  feet  Ix^low 
the  Fourteenth  Street  Railroad  Bridge  to  a  point  2,800  feet  above  that 
bridge.  Beyond  this  point,  in  the  basin  east  of  the  north  canal  wall, 
the  excavation  to  grade  within  the  prescribed  limits  is  about  97  per 
cent  completed,  a  clear  width  of  415  feet  excavated  to  grade  being  at 
this  date  available. 

In  Indiana  Chute  above  Fourteenth  Street  Bridge  the  channel 
width  has  been  increased  from  200  feet  to  400  feet,  and  all  rock  within 
these  limits  excavated  to  the  grades  prescribed  in  tk^  y^q\^^.    )s^ 
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Wave  rock  and  Willow  Point  all  excavation  and  the  dikes  have  been 
completed.  The  depth  of  water  over  Wave  rock  and  Willow  Point 
approximates  very  closely  the  depth  anticipated — i.  e.,  8  feet,  when 
there  are  8  feet  on  the  upper  canal  gauge.  But  the  depth  on  the 
upper  portion  of  the  chute  is  still  unsatisnictory ;  hence  the  necessity 
for  the  additional  work  recommended  in  the  Board's  report  of  Decem- 
ber 16,  1901,  and  approved  by  the  Chief  of  Engineers  December  30. 
1901.  The  additional  work  includes  structures  desired  so  as  to 
produce  the  desired  depth  of  8  feet  by  forcing  a  sufficient  volume  of 
water  into  that  part  of  the  chute  above  the  Fourteenth  Street  Bridge 
and  controlling  its  flow  therein.  The  chute  can  now  be  navigatSd 
with  ease  by  heavy-draft  coal  boats  at  stages  of  11.5  or  more,  upper 
canal  gauge,  but  as  coal  barges  reach  Louisville  on  an  8-foot  stage  and 
coal  boats  on  a  9i-foot  stage,  the  necessity  becomes  apparent  for  pro- 
viding sufficient  depth  in  tiie  open-river  channel  in  order  to  facilitate 
the  passage  of  conmierce  without  the  heavy  unavoidable  incidental 
expense  due  to  breaking,  rearranging,  and  passage  of  tows  through 
the  canal  locks,  and,  not  infrequently,  the  loss  of  opportunity  to  con- 
tinue without  interruption  the  journey  on  the  stage  of  water  prevail- 
ing on  arrival  of  the  tow  at  this  place,  the  stage  in  many  instances 
being  of  such  short  duration  as  to  pass  before  the  tows  can  be  passed 
through  the  canal,  reassembled,  and  regain  the  crest  of  the  wave. 

The  following  statement  shows  the  remaining  items  of  approved 
projects  for  which  no  appropriations  have  been  made: 

2,r:()0  cubic  yards,  siibmergwl  dam  at  AVhirlpool  Point $7,500.00 

22.0OO  cubic  yards,  longitudiual  contracting  dilies , 207,(500.00 

3,000  cubic  yards,  submerged  dams  below  railroad  bridge CO,  (XK>.  (m» 

3,200  cubic  yards,  rocli  excavation,   Indiana  Cbute 11,  20o.  <N» 

Contingencies 34,  i5iM).  00 

Total aSO,  930. 00 

In  the  statement  of  last  year's  report  the  "amount  (estimated) 
re(inired  for  completion  of  existing  project "  was  given  as  $4:72,21o.i)l>. 
made  up  as  follows: 

Balance  of  estimate  approved  November  17,  1900 $81,035.90 

Kal.mce  of  cost  of  work  rocommendetl  in  Board's  report  of  December 
10,  1901,  approved  December  30,  1901 391,180.00 

Total 472,  215. 99 

The  act  "f  Mar<*h  2,  IJ'OT,  added  new  WDik.  not  included  in  either 
of  the  above  items,  amounting  to 271,000.00 

Thus  making  a  total  of 743,215.99 

From  which  there  nnist  be  deducted  amounts  approi)riated  by  the  act    ■ 
of  March  2,  1007.  as  follows: 

For  raisinir  the  dam $271,000 

For  removal  of  rock 43,  000 

314,000.00 

leaving  a  balance  of 429,  215.91* 

as  the  "amount  (o.-tiinated)  required  for  completion  of  existing 
pr()j(»ct"  at  the  clo-e  of  the  past  fiscal  year,  which  amount  is  more 
than  am])lo  for  the  remaining  items  of  work  under  existing  projects. 
But  the  Oliio  Kiver  Board  has  recommended  that  these  remaining 
items  of  work  be  not  done,  as  the  work  recommended  by  that  Board 
will  render  such  items  of  work  unnecessary.  Therefore  it  is  not 
deemed  advisable  to  make  any  modification  of  present  estimates  for 


BIVEB  ANB  HAEBOB  IMPBOVEMEKTS.  617 

completion  of  project  until  Congress  has  indicated  which  of  the  plans 
is  to  be  pursued. 

July  1,  1007,  balance  unexpended $348,483.09 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 

Improvement 136,  810. 87 

July  1,  1908,  balance  unexpended 211,672.22 

July  1,  1908,  outstanding  liabilities 321. 10 

July  1,  1908,   balance  available 211,351.12 

Amount  (estimated)  required  for  completion  of  existing  project—    429,215.99 
(See  Appendix  III.) 

fB.  Opei'ating  and  care  of  Louviville  and  Portland  Canal. — ^This 
canal  was  constructed  by  a  private  corporation,  acting  under  a 
charter  granted  by  the  Kentucky  legislature  in  1825,  and  subsequent 
acts  of  the  same  body  extending  the  time  for  completion  and  increas- 
ing the  capital  stock.  It  was  completed  and  the  first  boat  passed 
through  it  December  22,  1830.  At  that  time  there  were  three  com- 
bined lift  locks,  each  with  a  lift  of  about  8f  feet,  a  width  of  50  feet, 
and  length  of  200  feet.  The  width  of  the  canal  proper  was  from  64 
to  68  feet  at  normal  stages,  with  a  depth  of  nearly  3  feet  at  extreme 
low  stages  of  the  river.  There  was  no  dam  at  the  head  of  the  canal. 
The  United  States  became  a  stockholder  in  the  corporation  in  1826, 
and  gradually  increased  its  holdings  until  all  of  the  outstanding  stock 
and  bonds  passed  into  its  possession. 

In  1860  an  enlargement  and  extension  of  the  canal  which  included 
new  locks  was  begun  under  the  corporate  management,  and  resulted 
in  the  width  of  the  canal  being  increased  to  90  feet,  with  three  basins, 
or  passing  places,  and  the  construction  of  two  new  combined  lift  locks 
with  a  total  lift  of  about  26  feet.  Each  of  the  chainl>ers  of  the  new 
locks  has  a  width  of  80  feet  and  an  available  length  of  350  feet.  The 
new  locks  were  opened  to  navigation  February  0,  1872. 

The  United  States  assumed  charge  of  the  work  of  enlargement  of 
the  canal  and  construction  of  a  dam  at  the  head  of  the  canal  subse- 
quent to  the  allotment  of  funds  for  that  purpose  in  1868,  but  the 
operation  of  the  canal  and  collection  of  tolls  remained  under  control 
of  the  corporate  management  until  June  11,  1874,  upon  which  date 
the  entire  control  of  the  canal  was  assumed  by  the  United  States,  pur- 
suant to  the  act  of  Congress  of  May  11, 1874,  which  provided  that  the 
canal  should  be  held  "  free  of  all  tolls  and  charges,  except  such  as  are 
necessary  to  pay  the  current  expenses  of  said  canal  and  keep  the  same 
in  repair."  Tolls  were  entirely  abolished  after  midnight^  July  1, 
18fi0,  and  since  that  date  the  expenses  of  operation  and  maintenance 
of  the  canal  have  been  borne  directly  by  Treasury  funds  made  avail- 
able by  the  act  of  March  3,  1881,  an9  the  indefinite  appropriation  for 
"  Operating  and  care  of  canals  and  other  works  of  navigation,"  act  of 
July  6,  1884. 

The  general  project  for  operation  and  care  of  the  canal  by  expendi- 
tures under  allotments  from  the  act  of  July  5,  1884,  contemplates  the 
operation  of  the  canal  locks,  the  operation  of  the  dredging  plant  to 
keep  tiie  canal  clear  of  deposit  brought  into  it  by  high  water,  and  the 
repair  of  existing  structures,  so  as  to  maintain  the  whole  system  in 
good  serviceable  condition.    The  funds  are  provided  under  estimates 
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submitted  annually  at  the  beginning  of  each  fiscal  year  and  allotments 
therefor  from  the  act  of  Julj^  5,  1884. 

The  approved  project,  estimate,  and  allotment  for  the  fiscal  year 
1908,  in  addition  to  the  provisions  for  ordinary  current  repairs,  sup- 
plies, miscellaneous  work  of  maintenance,  operation  of  locks,  and 
dredging  plant  included  items  for  completing  south  canal  wall,  two 
steel  barges,  and  two  dump  scows.  The  estimate  for  the  year 
amounted  to  $113,265.58,  and  was  made  available  July  18,  1907. 

In  reporting  the  total  of  expenditures  made  in  connection  with  this 
work  it  seemsoest,  for  the  purpose  of  clearness  in  showing  tlie  general 
application,  to  subdivide  the  total  to  date  into  amounts  for  each 
period  indicated,  as  follows: 

From  allotmeuts  and  appropriations,  September,  1868,  to  June  30, 
1882,  for  completion  of  new  locks,  enlargement  of  canal,  and 
for  cross  dam  at  head  of  canal,  payment  of  bonds,  etc $1, 463, 200. 00 

From  tolls  collected  by  United  States,  June  11,  1874,  to  midnight 
July  1,  1880,  for  operation  and  maintenance 417,069.38 

From  allotments  from  act  of  March  3,  1881,  for  operation  and 
maintenance 214, 002. 91 

From  allotments  from  act  of  July  5,  1884,  for  operation  and 
maintenance 2, 043, 308. 88 

Total 4, 137, 701. 17 

The  amount  expended  during:  the  past  year  is  $103,114.15. 

The  canal  is  available  to  commerce  at  all  stages  of  the  river  less 
than  12.7  feet,  upper  canal  gauge,  and  affords  free  navigation  around 
the  falls  of  the  Ohio  River  at  stages  of  water  when  the  passage  there- 
over can  not  be  made  by  the  open-river  channel. 

The  zero  of  the  upper  gauge  corresponds  to  reference  35  and  the 
bottom  of  the  canal  at  its  head  to  reference  34,  canal  datum.  The 
lowest  recorded  reading  of  the  upper  gauge  is  1.7  feet;  the  highest 
reading  on  the  same  gauge  is  46.7  feet. 

Under  the  re^ilations  prescribed  by  the  Secretary  of  War  for  the 
use,  administration,  and  navigation  oi  this  canal  the  maximum  draft 
of  vessels  that  can  be  passed  through  the  canal  is  limited  to  the  depth 
of  water  above  zero  of  the  gauge  at  the  time  the  boat  enters  the  canal. 

References  to  more  extended  information  concerning  original  con- 
dition, purchase,  and  progress  of  the  imj^rovement  of  this  canal  are 
given  on  page  491,  Annual  Report  of  the  Chief  of  Engineers  for  1904. 

For  a  comparative  statement  of  conmierce,  see  the  report  on  this 
work  by  district  officer. 

During  the  fiscal  year  ending  June  BO,  1908,  5,009  boats,  barges, 
and  small  craft  pns^^ed  through  the  canal,  carrying  1,171,240  tons 
freight.  During  tlie  same  period  1,924  boats,  barges,  and  small  craft 
passed  over  the  falls  via  the  open-river  channel,  carrying  545,221| 
tons  of  freight,  thus  making  the  aggregate  that  passed  Ijouisville  via 
botli  routes  (),993  boats,  barges,  and  small  craft,  and  1,716,461^  tons 
of  freight. 

(See  Appendix  112.) 

3.  W abash  River ^  Indiana  and  Illinois. — At  the  time  the  United 
States  began  the  work  of  improving  this  river  it  was  badly  obstructed 
by  bars,  accumulations  of  snags,  rocky  reefs,  and  numerous  secondary 
channels  or  cut-offs,  which  lessened  the  flow  of  water  through  the 
main  channel.    Navigation  was  impracticable  except  at  high  stages 
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of  water.  A  lock  and  dam  has  been  built  at  Grand  Rapids  by  the 
Wabash  Navigation  Company  and  a  few  improvements  made  at  other 
places,  also  by  private  enterprise ;  but  as  none  of  them  was  of  a  sub- 
stantial character,  they  rapidly  deteriorated  and  became  useless. 

The  original  project  and  outline  of  improvements  proposed  is 
found  in  the  report  of  Maj.  G.  Weitzel,  Corps  of  Engineers,  January 
4, 1872,  page  472,  Annual  Report  of  the  Chief  of  Engineers  for  1872. 
The  first  appropriation  for  work  under  this  project  was  made  by  Con- 
gress June  10,  1872.  This  project  proposed  the  improvement  of  the 
river  from  its  mouth  to  Lafayette,  Ind.,  by  special  works  at  12  desig- 
nated localities,  the  construction  of  a  new  lock  and  dam  at  Grand 
Rapids,  and  the  general  work  of  snagging  and  dredging.  The  esti- 
mated cost  of  the  work  proposed  amounted  to  $312,672.62.  Work 
at  various  places  other  than  those  mentioned  in  the  project  has  been 
added  from  time  to  time,  but  no  general  revision  of  the  original  esti- 
mate has  been  made. 

The  river  and  harbor  act  of  March  3,  1881,  made  separate  appro- 
priations for  work  above  Vincennes  and  for  work  below  Vincennes, 
thus  dividing  the  original  project,  and  subsequent  to  that  date  funds 
have  been  provided  separately  for  each  section. 

From  the  commencement  of  the  work,  in  1872,  to  March  31,  1881, 
the  expenditures,  all  of  which  were  for  work  below  Vincennes, 
amounted  to  $324,845.44.  Those  for  work  since  that  date  are  given 
under  their  respective  headings,  as  follows: 

(a)  Below  Vincennes, — Subsequent  to  1881  work  was  continued 
under  the  original  project,  but  the  estimates  were  modified  from  time 
to  time  as  necessity  therefor  arose,  as  in  the  cases  of  the  dam  for 
closing  the  New  Harmony  Cut-off,  the  lock  and  dam  at  Grand  Rapids, 
etc.  Levee  work  at  Gray  ville.  111.,  was  added  in  1887,  and  comj)leted, 
as  propose'd,  at  a  cost  of  $25,000.  In  1898  a  plan  and  estimate, 
amounting  to  $50,000,  for  additional  work  at  New  Harmony  was 
approved,  but  at  the  same  time  it  was  urged  that  if  the  improvement 
of  the  river  was  to  be  continued  the  old  project  should  be  abrogated, 
a  comprehensive  survey  of  the  river  made,  and  a  new  project  formu- 
lated, oased  upon  data  furnished  by  the  survey  and  of  sufficient  scope 
to  meet  existing  needs  of  commerce.  The  survey  was  authorized  and 
funds  therefor  provided  by  the  river  and  harbor  act  of  June  13,  1902. 
The  report  on  the  survey,  proposed  plan  for  improvement,  estimate 
of  cost,  and  action  taken  in  connection  therewith  may  be  found  on 
page  2y29,  Annual  Report  of  the  Chief  of  Engineers  for  1904.  The 
aggregate  of  tie  items  of  the  original  estimate  applicable  to  this  part 
or  the  river  and  of  the  several  subsenuent  estimates  constituting  the 
estimate  of  cost  of  existing  project  adopted  by  Congress  is  $7r)r>,000. 

The  expenditures  to  March  31,  1881,  amounted  to  $317,845.44,  in 
addition  to  the  $7,000  paid  to  extinguish  the  franchise  of  the  Wabash 
Navigation  Company  and  acquire  their  property,  those  for  the  levee 
work  at  GrayviUe  from  1887  to  1892,  $25,000,  and  those  for  otlier 
work  since  1881  on  this  part  of  the  river,  $365,111.76,  or  an  aggregate 
of  $714,957.20  for  work  below  Vincennes  to  June  30,  1908. 

Previous  to  1885  a  fairly  good  channel  for  boats  having  a  draft  not 
exceeding  2 J  to  3  feet  was  maintained,  but  as  the  river  and  harbor  act 
of  July  5,  1884,  made  specific  appropriation  for  a  lock  and  dam  at 
Grand  Rapids,  near  Mount  Carmel,  111.,  the  suspension  of  operations 
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elsewhere  became  nccessaiy,  in  view  of  the  fact  that  the  funds  avail- 
able since  that  date  were  not  suiRcient  to  complete  the  lock  and  dam, 
and  at  the  same  time  maintain  the  former  works  for  bank  protection 
and  to  concentrate  the  water  flow  and  dear  the  channel  of  obstruc- 
tions. Consequently  the  work  formerly  done  deteriorated  rapidly, 
the  structures  being  destroyed  by  ice  and  high  water  or  rendered 
useless  by  the  water  cutting  its  way  around  them.  The  channels, 
cut  through  rock  reefs  and  shoal  places,  became  choked  with  snags, 
stumps,  and  bowlders,  thus  leaving  the  river  without  any  permanent 
improvement  excepting  that  resulting  from  the  lock  and  dam  at 
Grand  Eapids.  Through  navigation  at  low  water  is  impracticable. 
Boats  drawing  20  inches  can  pass  from  Mount  Carmel  to  Vincennes 
(a  river  distance  of  about  34  miles)  at  all  stages,  but  can  reach  Mount 
Carincl,  92.7  miles  from  the  mouth  of  the  river,  only  when  the  gauge 
at  the  lock  reads  7.5  feet  or  more. 

Commercial  statistics  will  be  found  in  the  report  for  operating  and 
care  of  lock  and  dam  at  Grand  Rapids,  Wabash  Riyer  (Appendix 
114). 

References  to  more  extended  information  are  given  on  page  494, 
Annual  Report  of  the  Chief  of  Singineers,  1904. 

The  work  remaining  to  be  done  under  the  projects  and  estimates 
so  far  approved  is  that  of  closing  the  cut-off  at  New  Harmony,  Ind. 

It  is  not  believed  that  the  improvement  has  had  any  influence  upon 
freight  rates. 

July  1,  1907,  balance  unexpended 942.80 

June  30,  1908,  amount  covered  into  the  surplus  fund  of  the  Treasury-  .  26 

July  1,  1008,  balance  unexpended 42.54 

July  1,  11)08,  outstanding  liabilities 25.75 

July  1,  1908,  balance  available .__  16. 79 

Amount  (estimated)  required  for  completion  of  existing  project 75,000.00 

(b)  Above  Viiice/tncs, — At  the  time  this  section  of  the  river  be- 
came the  object  of  separate  appropriations  tliere  had  been  no  revision 
of  the  estimate  in  the  original  project  for  the  improvement  of  the 
river  from  its  mouth  to  Tiafayette.  Under  the  project  matured  after 
the  ap])i()priati()n  had  been  made  (see  Annual  Report  of  the  Chief  of 
Kn<riiu»ers  for  1881,  p.  2001),  and  subsequent  modifications,  the  esti- 
mates to  June  30,  1908,  amounted  to  $95,500. 

Tlie  expenditures  on  the  work  of  existing  project  to  June  30,  1908, 
amounted  to  $9r>/2r) 4.87. 

The  funds  available  during  the  past  sixteen  years  have  not  been 
suflicient  to  maintain  the  former  works  for  channel  rectification  and 
to  keej)  the  river  clear  of  snags,  bars,  and  similar  obstructions. 
During  the  more  rec^ent  years  not  enough  funds  have  been  available 
for  snagging  purposes  alone.  Therefore  it  can  not  be  said  that  any 
pernuuient  im})rovenient  of  this  section  of  the  river  has  been  effected 
or  that  navigation  is  j)racticable,  except  at  high  stages  of  water. 

The  only  commercial  statistics  available  are  those  collected  at  the 
lock  at  (jirand  Ka])ids.  (See  Appendix  I  I  4.)  References  to  more 
extended  information  may  be  lound  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1904,  page  495. 
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It  is  not  believed  that  the  improvement  has  had  any  effect  on 
freight  rates. 

July  1,  1907,  balance  unexpended $245. 13 

July  1,  1908,  balance  unexi>ended 245.13 

(See  Appendix  113.) 

^.  Operating  and  care  of  lock  and  dam  at  Grand  Ravids,  Wabash 
River. — ^This  lock  and  dam  was  built  from  funds  derived  from  appro- 
priations for  improving  Wabash  River,  Indiana  and  Illinois,  and 
opened  to  navigation  in  November,  1893.  The  available  length  of  the 
lock  is  214  feet;  width,  52  feet;  depth  on  lower  miter  sill  at  low  water, 
8.5  feet;  depth  on  upper  miter  sill  at  normal  pool  stage,  5.08  feet.  At 
snch  stage  the  pool  above  the  lock  affords  slack-water  navigation 
about  12  miles,  and  the  maximum  draft  that  can  be  carried  is  about  2 
feet.  Conditions  beyond  the  pool  are  mentioned  in  the  report  for  im- 
proving Wabash  River,  Indiana  and  Illinois. 

The  expenses  of  operating  the  lock  were  paid  from  the  appropria- 
tions for  improvement  of  the  river  until  March  1,  1897,  since  which 
date  they  have  been  joaid  from  annual  allotments  from  the  indefinite 
appropriation  for  "  (Operating  and  care  of  canals  and  other  works  of 
navigation,"  act  of  July  5, 1884. 

The  first  and  subi^uent  annual  projects  proposed  the  operation  of 
the  lock  and  the  maintenance  of  it  and  the  appurtenant  structures  in 
good  serviceable  condition.  The  expenditures  under  these  projects  to 
June  30, 1908,  amounted  to  $32,427.40. 

The  project  for  the  fiscal  year  1908  provided  for  the  operation  of 
the  lock,  dredging  in  and  above  lock  chamber,  minor  repairs  to  dam, 
and  miscellaneous  current  repairs  to  buildings,  fences,  etc.,  at  an  esti- 
mated cost  of  $2,900,  which  amount  was  made  available  by  allotment 
July  5,  1907.  The  amount  expended  durin^r  the  fiscal  year  ending 
June  30, 1908,  not  including  outstanding  liabilities,  is  $1,117. 

During  the  past  fiscal  year  1,G97  boats,  barges,  etc.,  and  5,1 55 J  tons 
of  freight  passed  the  lock. 

A  comparative  statement  of  traffic  and  commerce  passing  this  lock 
during  the  past  eleven  years  will  be  found  in  the  report  on  this  work 
by  the  distnct  officer. 

(See  Appendix  1 1  4.) 

5.  White  River,  Indiana^ — Originally  this  tributary  to  Wabash 
Biver  was  badly  obstructed  by  rockv  reefs,  remains  of  old  structures, 
and  a  very  great  number  of  snags.  It  could  be  navigated  only  at  high 
stages  of  water. 

The  original  project  is  based  upon  the  report  of  "examination  of 
White  River  and  its  forks  in  Indiana,"  submitted  Decemlx'r  31,  1878. 
The  first  appropriation  for  the  improvement  was  made  in  tlie  ac^t  of 
March  8,  1879.  In  this  act  the  work  of  improvement  was  limited  to 
"White  River,  Indiana,  from  Wabash  River  to  Portersville,  and  to 
the  falls  on  the  West  Fork,  according  to  Report  of  the  Chief  of  Engi- 
neers, without  constructing  locks  and  dams. '  A  minimum  depth  of  2 
feet  at  low  water  was  sought.  In  1880  the  estimate  was  reduced.  The 
river  and  harbor  act  of  August  18,  18J)4,  provided  for  a  resurvey  of 
the  river. 

Subject  to  the  modifications  mentioned,  the  original  project  con- 
stitutes the  existing  project  of  this  date.    The  estimate  of  cost  is 
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$120,000.  The  amount  expended  to  June  30,  1908,  not  including  out- 
standing liabilities,  is  $119,296.18.  As  a  result  of  these  expenditures 
the  lower  13  miles  of  the  river  is  navigable  all  the  year  for  boats  hav- 
ing a  draft  not  exceeding  3  feet.  Aw)ve  this,  to  the  junction  of  the 
two  forks,  boats  drawing  18  inches  can  navigate  for  about  six  months 
of  the  year.  Low-water  navigation  on  the  forks  is  impracticable  even 
for  the  smallest  boats.  This  information  is  derived  from  the  report 
on  the  resurvey  made  in  1895-96,  since  which  date  operations  have 
been  suspended,  the  funds  available  not  being  sufficient  for  either 
work  of  improvement  or  maintenance  of  former  structures  for  con- 
trolling the  flow  of  water  and  bank  protection  or  to  keep  the  channel 
clear  of  snags. 

No  statistics  as  to  the  volume  or  character  of  commerce  moved  on 
this  river  during  the  past  year  are  available. 

The  report  upon  the  resurvey  of  the  river  (Annual  Beport  of  the 
Chief  of  Engineers  for  1897,  p.  2483)  contains  data  concerning  the 
volume  and  character  of  commerce  that  would  be  benefited  by  or 
involved  in  the  further  improvement  of  the  river.  This  report  also 
contains  estimates  of  cost  of  improvement  under  alternative  plans  and 
a  recommendation  that "  the  further  improvement  of  the  White  River 
should  be  postponed  until  the  improvement  of  the  Wabash  has  been 
such  as  to  afford  an  outlet  for  any  traffic  which  may  then  be  developed 
on  ^\Tiite  River." 

References  to  more  extended  information  concerning  this  river 
may  be  found  in  Annual  Report  of  the  Chief  of  Engineers  for  1904, 
page  497. 

July  1,  1907,  balance  unexpended $703.82 

July  1,  1908,  balance  unexpended 703. 82 

(See  Appendix  1 1  5.) 

6.  Green  River ^  above  the  mouth  of  Big  Barren  River ^  Kentucky. — 
Oriirinally  this  part  of  Green  River  was  much  obstructed  by  snags, 
larj2:e  bowlders,  and  overhanging  trees.  Dam  No.  4,  Green  River, 
afforded  slack  water  for  about  18  miles  above  the  confluence  of  Green 
and  Barren  rivers.  The  fall  in  that  part  of  the  river  above  slack 
water  and  below  Mammoth  Cave,  Ky.,  a  distance  of  about  29  miles, 
was  approximately  27  feet. 

The  oriofinal  project  is  that  submitted  under  date  of  August  11, 
1891  (printed  in  Annual  Report  of  the  Chief  of  Engineers  for  1891, 
p.  2181).  It  proposes  the  extension  of  slack-water  navigation  from 
the  upper  limits  of  pool  No.  4  to  Mammoth  Cave  by  the  construction 
of  two  locks  and  dams  at  an  estimated  cost  of  $361,346.40  for  both. 
No  rei-ision  of  the  project  and  estimate  has  been  made  except  as  pro- 
vided by  the  river  and  harbor  act  of  March  3,  1905,  for  work  of 
snagging  and  clearing  banks  of  Nolin  River,  which  will  be  affected  by 
slack  water  from  Dam  No.  6,  Green  River,  for  which  $5,000  has  been 
appropriated. 

The  amount  expended  to  June  30,  1908,  exclusive  of  outstanding 
liabilities  on  that  date,  is  $365,093.03. 

As  a  result  of  these  expenditures  Locks  and  Dams  Nos.  5  and  6 
have  been  completed  and  opened  to  navigation,  thus  extending  slack 
water  to  Manunoth  Cave,  Ky.,  and  through  a  part  of  the  ridb  min- 
eral district  bordering  the  river  which  previously  had  no  conveniently 
accessible  transportation  route. 
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Commercial  statistics  are  given  in  the  report  for  operating  and  care 
of  locks  and  dams  on  Green  and  Barren  rivers,  Kentucky  (Appen- 
dix 1 1  7). 

References  to  more  extended  information  may  be  found  in  Annual 
Report  of  the  Chief  of  Engineers  for  1904,  page  498. 

Report  of  examination  of  the  river  from  Lock  No.  6  to  Munford- 
ville  may  be  found  in  House  Document  No.  377,  Fifty-ninUi  Con- 
gress, first  session. 

Sufficient  data  are  not  available  upon  which  to  determine  the  effect 
of  the  improvement  on  freight  rates,  if  any. 

July  1, 1907,  balance  unexpended $.580. 17 

July  1, 1908,  balance  unexpended ^ 580. 17 

(See  Appendix  116.) 

7.  Operating  and  care  of  locks  and  dams  on  Green  and  Barren 
riverSy  Kentucky. — The  original  system  of  slack-water  navigation  on 
these  rivers,  including  4  locks  in  Green  River  and  1  lock  in  Barren 
River,  with  a  total  length  of  pools  of  approximately  200  miles,  was 
completed  by  the  State  of  Kentucky  in  1841.  The  State  retained  con- 
trol and  management  of  the  system  until  1868,  when  it  was  leased  to 
the  Green  and  Barren  River  Navigation  Company  for  a  term  of  thirty 
years.  The  act  of  the  Kentucky  legislature,  approved  February  20, 
1886,  ceded  the  entire  system  to  the  United  otates  upon  condition 
tJiat  the  unexpired  portion  of  the  lease  to  the  navigation  company  be 
purchased  by  the  United  States.  The  river  and  harbor  act  of  August 
11,  1888,  appropriated  $135,000  "  for  the  purchase  of  the  improve- 
ments known  as  the  Green  and  Barren  River  improvements."^  The 
deed  from  the  Green  and  Barren  River  Navigation  CJompany  relin- 
quishing all  their  rights,  privileges,  etc.,  having  been  duly  approved 
by  the  Attorney-General  of  the  United  States,  and  the  purchase 
money  paid  to  said  company,  the  Government  assumed  control  of  the 
river,  the  improvements  therein,  and  the  proj^erty  formerly  owned  by 
the  State,  December  11,  1888. 

The  condition  of  the  improvements  and  of  the  rivers  at  that  date 
was  as  follows:  Lock  and  Dam  No.  1,  Green  Rivor^  required  many 
repairs.  The  walls  of  Lock  No.  2  were  cracked  and  in  bad  condition 
generaUy,  the  land  wall  especially  so,  it  being  held  in  position  by 
anchorage  to  cribs  filled  with  stone;  the  river  wall  had  yielded  out- 
ward. Lock  No.  3,  Green  River,  was  broken  entirely,  the  river  wall 
having  yielded  outward  and  fallen  into  the  river.  Lock  and  Dam  No. 
4,  Green  River,  was  in  fairly  good  condition,  with  the  ext^eption  of 
needed  repairs  to  the  mioins  ana  gates.  The  walls  of  Lo<'k  No.  1,  Bar- 
ren River,  were  so  badly  cracked  that  a  part  of  one  of  them,  the  land 
wall,  leaned  toward  the  lock  chamber  alx)ut  6  inches  and  was  liable  to 
fall  at  any  time.  The  entrances  to  the  locks  were  ol)struotod  with 
deposit  and  the  pools  with  great  numbers  of  snags,  overhanging  trees, 
etc.;  the  appurtenant  structures  at  the  locks  and  the  lock-tenders' 
dwellings  were  in  bad  condition  and  inadequate.  No  snagging  or 
dredging  plant  was  available. 

Excepting  the  funds  for  rebuilding:  Lock  No.  2,  Greon  River,  which 
were  provided  by  specific  appropriations,  the  funds  for  the  restoration 
of  former  structures,  the  operation  of  the  locks,  and  maintenance  of 
the  system  in  good  navigable  condition  have  been  provided  by  allot- 
ments from  the  indefinite  appropriation  for  "  Operating  and  care  of 
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canals  and  other  works  of  navigation,"  act  of  July  6,  1884,  under 
estimates  submitted  annually  at  the  beginning  of  each  fiscal  year. 
The  first  project  for  work  on  these  rivers  under  the  latter  act  was 
approved  January  4,  1889,  and  proposed  the  restoration,  so  far  as 
practicable,  of  the  former  structures  to  good  serviceable  condition,  the 
construction  of  new  ones  where  required,  the  operation  of  the  locks, 
the  removal  of  snags,  landslides,  and  deposit  from  the  entrances  to  the 
locks,  etc.,  and  such  has  been  the  general  object  of  each  subsequent 
annual  estimate  and  project. 

In  addition  to  the  items  for  the  usual  work  of  operation  and  main- 
tenance, the  project  and  estimate  for  the  fiscal  year  1908  provided 
for  rebuilding  with  concrete*  of  the  above- water  portions  of  the  upper 
river  crib  at  Lock  No.  4,  Green  River;  the  rebuilding  with  concrete 
of  70  feet  of  lower-shore  crib  at  Lock  No.  4,  Green  River;  repairs  to 
Lock  No.  5,  Green  River ;  extending  bank  protection  below  Lock  No.  6, 
Green  River;  construction  of  a  concrete  lower  crib  40  feet  long  at 
Lock  No.  1,  Barren  River;  completion  of  two  barges;  construction  of 
a  new  steel  hull  for  the  snag  boat  and  various  repairs  of  less  important 
nature  to  the  other  structures  and  floating  plant.  The  estimate  for 
the  fiscal  year  amounted  to  $139,952.82,  whicn  was  made  available  by 
allotments  of  Julv  22,  1907,  and  September  21,  1907. 

Expenditures  during  the  fiscal  year,  not  including  outstanding  lia- 
bilities June  30,  1908,  amounted  to  $90,601.49. 

The  aggregate  expenditures  under  the  project  of  January  4,  1889, 
and  subsequent  annual  projects  to  June  30,  1908,  is  $1,369,918.10. 

The  result  of  these  expenditures  is  the  thorough  repair  of  the  sev- 
eral locks  of  the  former  system  and  their  appurtenant  structures,  and 
the  restoration  of  through  navigation  in  the  pools  from  Lock  No.  1, 
Green  River,  to  Bowling  Green,  Ky.,  on  Barren  River,  a  distance  of 
172  miles,  for  boats  not  exceeding  35  feet  in  width,  138  feet  in  length, 
and  draft  not  exceeding  5  feet. 

At  extreme  low  water  in  the  open  river  below  Lock  No.  1,  Green 
River,  there  is  a  depth  of  only  1  foot  on  the  lower  miter  sill  of  that 
lock,  which  is  located  8  miles  above  the  mouth  of  the  river.  The  sys- 
tem now  includes  7  locks  and  dams.  Locks  Nos.  5  and  6,  Green  River, 
having  been  built  from  funds  provided  by  specific  appropriations. 

Following  is  a  synopsis  of  traffic  and  commerce  through  the  locks 
during  the  fiscal  year : 


Boats. 

Freight. 

Green  River— 

Loik  No.  1 

Lock  No.  2 

Look  No.  3 

Lock  No.  4 

Lock  No.  5 

6,456 
3,156 
3,312 
2.510 
1.4r>6 
1,503 
1,348 

Tcm9. 
47«^274 
853, 2»^ 
293. 8M» 
167.2LTi 
108,  hST 
e5.809 
87,201 

Loek  No.  6 

Barren  River,  Look  No.  1 

A  comparative  statement  of  the  traffic  and  commerce  on  these  rivers 
will  be  found  in  the  report  on  this  work  by  the  district  officer. 

References  to  more  extended  information  may  be  found  in  Annual 
Report  of  the  Chief  of  Engineers  for  1904,  page  500. 

(See  Appendix  117.) 
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8,  Rouah  River^  Kentucky, — Originally  this  river  was  much  ob- 
structed Dy  snags,  sunken  logs,  stumps,  bowlders  and  bars  in  the  bed 
of  the  stream,  and  by  overhanging  trees  on  its  banks.  Backwater 
from  Dam  No.  2,  Green  River,  affected  8  miles  of  tlie  river  above  its 
confluence  with  Green  River.  The  width  of  the  river  varied  from 
about  100  to  200  feet,  and  the  movement  of  commerce  was  limited  to 
periods  of  high  water.  A  timber-crib  lock  and  dam  had  been  built 
on  the  river  about  7  miles  above  Livermore,  Ky.,  by  the  Rough  Creek 
Navigation  and  Manufacturing  Company,  butat  the  time  the  United 
States  undertook  the  improvement  of  the  river  the  struckires  had 
been  abandoned  and  were  completely  in  ruins,  and  all  rights,  powers, 
and  privileges  granted  said  company  by  the  State  legislature  annulled. 

The  original  project  is  found  in  the  report  of  Maj.  James  C.  Post, 
Corps  of  Engineers,  dated  January  27,  1885,  page  1894,  Annual  Re- 
port of  the  Chief  of  Engineers  for  1885,  and  was  adopted  by  Con- 
gress in  the  river  and  harbor  act  of  September  19,  1890,  and  has  for 
its  object  the  extension  of  slack-water  navigation  to  Hartford,  Ky.. 
by  the  construction  of  a  lock  and  dam  and  clearing  the  stream  or 
snags,  overhanging  trees,  and  other  obstructions.    A  revision  of  the 

Sroject,  so  far  as  it  relates  to  the  estimate,  dimensions  of  lock  and 
am^  and  the  number  and  kind  of  other  structures  necessary  in  con- 
nection with  the  lockj  was  made  August  31,  1891.  A  further  modi- 
fication in  1895  substituted  concrete  for  stone  in  the  construction  of 
the  lock  and  provided  for  minor  changes  in  the  dimensions  previously 
proposed. 

Tlie  existing  project  is  the  same  as  that  outlined  in  the  preceding 
paragraph,  the  revised  estimate  of  August  31,  1891,  amounting  to 
$105,550.05.  Expenditures  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1908,  not  including  outstand- 
ing liabilities,  amounted  to  $105,482.73. 

The  lock,  dam,  and  appurtenant  structures  have  been  completed. 
The  lock  was  opened  to  navigation  December  12,  1896.  The  maxi- 
mum depth  that  can  be  carried  at  the  upper  end  of  the  pool  above  the 
lock  at  normal  pool  stage  is  about  4  feet;  the  depth  on  the  upper  miter 
sill  at  such  stage  is  6.8  feet  The  available  length  of  the  lock  is  123 
feet  and  available  width  27  feet.  At  low  water  the  head  of  naviga- 
tion is  a  short  distance  above  Hartford,  Ky.,  or  about  29^  miles  above 
the  mouth  of  the  river  and  21J  miles  above  the  lock.  Beyond  this 
navigation  is  practicable  only  at  high  stages  of  the  river,  and  consists 
principally  of  rafts  and  rowboats. 

References  to  more  extended  information  may  be  found  in  Annual 
Report  of  the  Chief  of  Engineers,  1904,  page  501. 

Sufficient  data  are  not  available  upon  which  to  determine  the  effect 
of  the  improvement  on  freight  rates,  if  any. 

Commercial  statistics  are  given  in  the  report  for  operating  and  care 
of  lock  and  dam  on  Rough  River,  Kentucky  (Appendix  1 1  9). 

In  view  of  the  fact  that  the  work  proposed  by  the  project  for  the 
improvement  of  this  river  has  been  completed  and  no  f  urtlier  work  of 
improvement  projected  or  recommended,  the  unexpended  balance, 
$17.27,  which  amount  represents  the  amount  of  old  outstanding  lia- 
bilities, has  been  deposited  to  the  credit  of  the  Treasurer  of  the 
United  States.    Therefore  no  further  report  concerning  this  im- 
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provement  will  appear  unless  subsequent  projects  sje  adopted  and 
appropriations  therefor  made  available. 

July  1,  1907,  balance  unexpended $106.79 

June  30,  1908,  amount  expended  during  fiscal  year,  for  main- 
tenance of  improvement $89.52 

June  30,  1908,  balance  covered  into  surplus  fund  of  the  Treaa- 

ury 17.27 

106.79 

(See  Appendix  118.) 

9.  Operating  and  care  of  lock  and  dam  on  Rough  River^  Ken- 
tucky.— This  lock  and  dam  was  built  with  funds  provided  in  appro- 
priations for  improving  Rough  Kiver,  Kentuclgr,  and  opened  to 
navigation  December  12,  1896.  The  lode  has  an  available  length  of 
123  feet,  width  of  27  feet,  and  depth  on  upper  miter  sill  at  normal 
pool  stage  of  6.8  feet.  At  such  stage  the  pool  above  the  lock  a£Fords 
slack-water  navigation  21^  miles  to  a  short  distance  above  Hartford, 
Ky.,  for  boats  with  draft  not  exceeding  4  feet. 

The  expense  of  operating  the  lock  was  paid  from  the  appropriation 
for  improvement  until  June  30,  1897 ;  since  that  date  the  expenses  of 
operatmg,  care,  etc.,  have  been  borne  by  the  indefinite  appropriation 
for  operating  and  care  of  canals  and  other  works  of  navigation,  act  of 
July  5, 1884,  the  funds  being  made  available  by  allotment  for  projects 
and  estimates  submitted  annually  at  the  beginning  of  eadi  fiscal  year. 

The  project  for  the  fiscal  year  1908  proposed  to  operate  the  lock 
and  maintain  existing  structures  in  good  serviceable  condition,  keep 
the  pools  clear  of  snags,  and  remove  deposits  from  the  lock  and  ap- 
proaches tlioreto  at  an  estimated  cost  of  $1,708;  which  amount  was 
made  avjiilable  by  allotment  July  12,  1907. 

Exi^enditures  during  the  year  amounted  to  $904.15. 

The  amount  expencled  from  July  1,  1897,  to  June  30,  1908,  not  in- 
cludinor  outstanding  liabilities,  is  $9,635.46. 

Traffic  through  the  lock  during  the  past  fiscal  year  included  920 
boats  of  various  kinds,  carrying  37,163  tons  of  freight. 

A  comparative  statement  of  traffic  and  commerce  on  this  river  dur- 
ing the  past  seventeen  years  will  be  found  in  the  report  on  this  work 
by  the  district  officer. 

(See  Appendix  119.) 

IMPROVEMENT   OF   RIVFRS   AND  HARBORS    IN   THE   DULUTH, 
MINNESOTA,  DISTRICT. 

This  district  was  in  the  charge  of  Maj.  Graham  D.  Fitch,  Corps 
of  Engineers.  Division  engineer.  Col.  W.  H.  Bixby,  Corps  of  En- 
gineers, to  February  15,  1908,  and  Lieut.  Col.  W.  L.  Fisk,  Corps  of 
Engineers,  since  that  date. 

1,  IJarhor  at  Grand  Marais^  Minn. — This  harbor  is  an  elliptical 
bay,  whose  major  axis  is  about  one-half  mile  and  whose  minor  axis  is 
about  one-fourth  of  a  mile  in  length.  It  has  an  opening  on  the  south 
side,  which  was  originally  about  1,000  feet  in  width.  Before  im- 
provement tliere  was  a  maximum  depth  of  14  feet  over  a  very  limited 
area,  the  general  average  depth  being  only  8  or  9  feet.  It  is  the  only 
harbor  of  refuge  on  the  north  shore  between  Agate  Bay  and  the 
international  boundary  line,  a  distance  of  125  miles. 

The  approved  project  of  April,  1879,  is  to  build  two  breakwater 
piers,  each  350  feet  long,  from  t\\e  ^asl  «iivA  ^^^t  joints  of  the  bay,  or 
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one  pier  700  feet  long  from  the  east  point,  and  dredge  an  anchorage 
area  of  about  26  acres  to  a  depth  of  at  least  16  feet,  all  at  an  esti- 
mated cost  of  $139,669.40.  For  reasons  explained  in  the  report  of  the 
local  officer  (Annual  Report  of  the  Chief  of  Engineers  for  1898,  p. 
2217),  this  estimate  was  increased  to  $163,954.63. 

Two  breakwaters,  each  350  feet  long,  have  been  constructed  from 
the  east  and  west  points  of  the  bay,  the  work  being  completed  on 
August  13,  1901. 

The  amount  expended  on  the  project  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1908,  not  including  outstanding  liabilities,  was 
$166,270.98,  of  which  about  $5,334.30  was  for  mamtenance.  The 
work  done  has  resulted  in  a  more  protected  harbor  and  a  16- foot 
anchorage  area  of  about  26  acres. 

The  expenditures  during  the  year  were  for  incidental  expenses 
and  contingencies. 

The  minimum  mean  low-water  depth  over  the  shoalest  part  of  the 
locality  under  improvement  is  15  feet. 

The  usual  variation  of  water  level  extends  from  about  0  to  -f-l 
foot  above  low-water  datum. 

The  commerce  of  the  port  has  increased  from  25  entrances  and 
clearances,  made  by  4  tugs  and  5  schooners,  with  60  tons  of  cargo, 
valued  at  $6,000,  in  1878,  to  1,176  clearances  and  entrances,  nearly  all 
steamers,  with  48,185  tons  of  cargo,  valued  at  $1,471,555,  in  1907. 

The  value  of  the  commerce  of  the  harbor  from  1878  to  1907,  both 
inclusive,  is  estimated  at  $9,362,034. 

The  freight  tonnage  in  1907  was  56  per  cent  greater  than  in  1906. 

Effect  of  project  on  freight  rates:  There  are  no  railroads  running 
to  this  harbor,  and  the  only  means  of  transportation  is  by  water,  so 
that  no  comparis<m  can  l)e  made  with  railroad  charges. 

In  the  original  condition  of  the  bay  a  small  commercial  business 
could  have  been  transacted  by  means  of  tugs  or  other  ve&sels  of  small 
draft  at  risk  of  exposure  to  storms,  and  logs  could  have  been  rafted  to 
other  ports  on  the  lake,  also  at  risk  of  loss,  to  be  sawed  into  lumber; 
but  the  present  commerce  of  this  port  could  not  have  been  carried  on. 

The  United  States  improvements  have  therefore  been  an  indispen- 
sable agency  in  the  development  of  business  where  none  previously 
existed,  and  this  may  be  of  greater  value  and  importance  than  a  sim- 
ple reduction  of  rates. 

The  available  balance  and  the  appropriation  recommended  will  be 
expended  for  repairs  and  maintenance  as  necessity  arises. 

For  reports  oi  examinations  and  surveys,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1906,  page  559,  where  references  are  given; 
also  page  648  of  this  report. 

July  1, 1907,  balance  unexpended $6, 663. 32 

June  30, 190is,  amount  exi)ended  during  fiscal  year  for  maintenance  of 
improvement 584. 30 

July  1, 1008,  balance  unexpended J 6, 070. 02 

'Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30. 
1910,  for  maintenance  of  improvement,  in  addition  to  tbe  balance 

unexpended  July  1,  1908 2, 000. 00 

Submitted  in  compliance  with  roqniremeuts  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  tbe  river  and  harbor  act  of  1899. 

(See  Appendix  J  J  1.) 
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£.  Harbor  at  Agate  Bay^  Minnesota. — ^This  harbor,  situated  on  the 
north  shore  of  Lake  Superior,  27  miles  northeast  of  Duluth,  Minn.,  is 
an  important  shipping  port  for  iron  ore  and  lumber  and  a  harbor  of 
refuge. 

Before  improvement  there  was  ample  depth  for  navigation,  but  the 
harbor  was  exposed  to  storms  from  the  soutnwest  and  to  reverse  swells 
from  severe  northeast  storms. 

The  approved  project  of  Janua^  4,  1887,  was  to  construct  two 
breakwater  piers  on  a  line  toward  each  other  from  the  eastern  and 
western  points  of  the  bay,  to  be  1,000  and  900  feet  long,  respectively, 
leaving  an  opening  of  1,340  feet  between  their  extremities  and  inclos- 
ing an  area  of  109  acres. 

By  authoritv  of  the  Chief  of  Engineers  of  March  23, 1899,  the  total 
ultimate  lengtn  of  the  easterly  breakwater  was  increased  by  50  feet. 

The  original  estimate  of  cost  was  $213,000,  which  was  increased  to 
$244,208  (see  Annual  Report  of  the  Chief  of  Engineers  for  1887)  on 
account  of  higher  prices. 

The  amount  expended  on  the  approved  project  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1908,  not  including  outstanding  lia- 
bilities, was  $250,880.07,  of  which  about  $16,822.54,  was  applied  to  the 
maintenance  of  the  improvement. 

The  project  was  completed  on  November  1,  1901,  and  fulfills  very 
effectually  the  purpose  for  which  it  was  designed. 

The  amount  expended  during  the  yeat  was  for  incidental  expenses 
and  contingencies. 

The  depth  at  the  entrance  is  over  50  feet,  and  vessels  drawing  20 
feet  can  reach  the  ore  docks  in  safety. 

The  usual  variation  of  water  level  extends  from  about  0  to  about 
+1  foot  above  low- water  datum. 

The  commerce  of  the  port  has  increased  from  174  arrivals  and 
clearances  of  vessels  in  1885,  with  263,437  tons  of  freight,  vahied  at 
$870,613,  to  3,520  arrivals  and  clearances  in  1907,  with  9,571,752  tons, 
valued  at  $26,780,191. 

The  total  value  of  the  commerce  of  this  port  from  1887  to  1907, 
botli  years  inchisive,  is  $187,570,368. 

Effect  of  project  on  freight  rates:  It  is  estimated  that  the  saving 
in  cost  of  transportation  by  water  as  compared  with  that  by  rail  for 
the  receipts  and  shipments  of  this  harbor  is  approximately  $1.82  per 
ton,  which  amounts  to  $17,400,000  for  the  year  1907.  This  is  more 
than  one-half  of  the  value  of  the  receipts  and  shipments  for  the 
same  year.  The  Government  improvements  have  been  an  indis- 
pensable aid  to  this  commerce.  (See  the  following  report  for  harbor 
at  Duluth,  Minn.,  and  Superior,  Wis.) 

The  available  balance  and  the  appropriation  recommended  will 
be  expended  for  repairs  and  maintenance. 

For  reports  of  examinations  and  surveys,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1906,  page  561,  where  references  are  given. 
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Joly  1,  1907,  balance  unexpended $2, 116. 66 

Heceived  as  compensation  for  damages «4, 012.  50 


6, 129. 16 
Jmie  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 222. 54 


July  1, 1908,  balance  unexpended 5, 906. 62 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 2, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  J  J  2.) 

S.  Harbor  at  Dulnth^  Minn.^  and  Superior,  Wis. — Previous  to  the 
Annual  Report  of  1897  this  harbor  was  reported  on  under  the  separate 
heads  of  Duluth,  Minn.,  and  Superior,  Wis.,  respectively. 

The  act  of  June  3,  1896,  unified  these  harbors  under  the  above  title 
and  provided  for  continuous  contracts  for  its  improvement  to  the 
amount  of  $3,130,563. 

This  harbor  consists  of  the  Duluth  Canal,  the  Wisconsin  Entrance, 
Sujjerior  Bay,  AUouez  Bay,  St.  Louis  Bay,  and  St  Louis  River  to  the 
limits  of  the  cities  of  Duluth  and  Superior,  about  20  miles  from  the 
ori^nal  natural  entry,  which  before  improvement  was  obstructed  by 
shirting  bars  with  but  9  feet  of  water  over  them.  The  bays  were 
broad  expanses  of  shallow  water,  averaging  only  8  or  9  feet,  except 
along  a  natural  channel  through  them  where  the  depth  was  greater, 
but  variable. 

The  project  adopted  by  the  act  of  March  3,  1881,  previous  to  the 
present  one,  was  for  16-foot  navigation.  This  was  practically  com- 
pleted July  1,  1897,  and  resulted  in  giving  a  good  16-foot  navigation 
through  the  natural  or  Wisconsin  Entry;  through  the  artificial  Du- 
luth Canal;  over  the  Duluth  Basin  of  104  acres;  along  and  parallel  to 
the  principal  dock  lines  of  Duluth  and  Superior  in  Superior  and  St. 
Louis  bays,  and  up  the  St.  Louis  River  to  New  Duluth,  near  the  head 
of  navigation  of  the  river,  with  well-defined  channels  of  from  85  to 
800  feet  in  width. 

The  amount  expended  on  the  project  of  March  3, 1881,  and  projects 
prior  to  operations  under  existing  project  was  $1,548,183. 

The  present  project,  authorized  oy  the  act  of  June  3,  1896,  and  by 
the  modifications  of  August  14,  1896,  and  May  9,  1901,  provided  for 
the  widening  and  deepening  to  a  navigable  depth  of  20  feet  of  the 
existing  channels,  for  new  channels  in  AUouez  Bay  and  St.  Louis 
Biver,  for  extensive  turning  and  anchorage  basins  of  a  navigable 
depth  of  20  feet  at  the  junctions  of  two  or  more  channels,  for  widen- 
ing the  Duluth  Canal,  and  for  rebuilding  the  piers  at  the  Duluth 
Canal  and  yVisconsin  Entrance  and  finishing  them  off  with  concrete 
superstructures  built  of  monolithic  blocks. 

The  estimated  cost  of  the  work  was  $3,130,653,  but  this  referred 
only  to  the  deepening  of  the  channels  and  basins  by  dredging.    This 

•  Four  thoasand  and  twelve  doUars  and  fifty  cents  deposited  with  Treasury 
September  6,  1907,  accoant  judgment  a^inst  the  Davidson  Steamship  Company 
for  damages  to  the  breakwater  in  1902  by  the  steamer  Shenandoah. 
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has  been  done  at  much  less  than  the  estimated  cost,  permitting  the 
purchase  of  lands  to  the  extent  of  $106,561.19,  the  rebuilding  of  the 
Duluth  Canal  piers  at  a  cost  of  over  $650,000,  including  j)rice  of  land, 
and  leaving  a  balance  of  about  $275,000  toward  the  rebuilding  of  the 
piers  at  the  Wisconsin  Entrance  under  construction  from  1908  to 
1906. 

The  present  project  has  been  further  modified  and  enlarged  by  the 
act  of  March  2,  1907,  in  accordance  with  the  report  submitted  in 
House  Document  No.  82,  Fifty-ninth  Ciongress,  second  session,  whicli 
provides  for  excavation  of  the  lake  approach  to  the  Duluth  entrance 
to  30  feet  for  a  width  of  300  feet  at  a  cost  of  $10,000,  and  the  follow- 
ing work  at  Superior  Entry :  (a)  Building  a  concrete  revetment  pier 
on  the  north  side  of  entrance,  similar  to  one  already  built  in  1904,  on 
the  south  side  under  the  project  before  present  modification,  these  two 
revetments  500  feet  apart  and  terminating  near  the  lake  shore  of  Wis- 
consin Point;  (b)  building  two  converging  breakwaters  from  the 
shore  out  to  the  30- foot  depth,  with  an  opening  of  600  feet  on  line 
with  the  axis  of  the  inner  entrance,  to  be  of  rubble  mound  construc- 
tion, terminating  in  a  crib  and  concrete  pier  at  outer  end  and  a  pile 
pier  at  inner  end;  (c)  dredging  between  the  breakwaters  to  form  a 
channel  600  feet  wide  and  30  feet  deep,  and  further  dredging  to  form 
a  stilling  basin;  (d)  dredging  channel  between  revetments  to  a  depth 
of  2*i  feet;  (e)  protecting  the  shore  line  by  riprap;  and  (f)  widening 
the  Superior  front  channel  inside  the  harbor;  estimated  to  cost 
$1,703,000.  The  said  act  also  provided  for  additional  dredging  near 
the  draw  span  of  the  Northern  Pacific  Railroad  bridge  at  an  esti- 
mated cost  of  $55,500. 

The  present  ])rojoct  has  been  further  modified  and  enlarged  by  the 
act  of  iVIay  28,  11)08,  which  provides  for  the  expenditure  of  monevs 
heretofore  appropriated  for  the  harbor  for  dredging  inside  the 
Duluth  entrance,  m  accordance  with  a  report  in  House  Document  No. 
221,  Sixtieth  Congress,  first  session.  This  report  recommended  the  en- 
largement by  about  209  acres  of  the  anchorage  area  of  the  Duluth 
Basin,  by  dredging  to  a  depth  of  22  feet,  low-water  datum,  an  esti- 
mated amount  of  4,590,000  yards,  at  a  cost  of  $550,800.  These  sev- 
onil  modifications  have  a  combined  estimated  cost  of  $2,319,300,  and 
together  with  the  first  estimate  of  $3,130,553  makes  a  total  estimated 
cost  of  $5,449,853  for  the  present  project  and  its  modifications. 

The  amount  expended  on  the  existing  project  to  the  close  of  the 
fiscal  year  ending  June  30,  1908,  exclusive  of  outstanding  liabilities, 
was  $3,865,484.78,  of  which  $426,030  was  expended  for  maintenance. 

The  work  done  under  the  existing  project  up  to  the  close  of  the 
past  fiscal  year  has  been  as  follows: 

The  dre(Jging  of  channels  and  basins,  which  was  in  operation  for 
six  seasons  uiuler  continuous  contract  and  completed  in  1902,  re- 
moved 21,697,243  yards  of  material,  and  gave  It  miles  of  dredged 
channels  from  120  to  600  feet  in  width,  and  basins  fbr  anchorage 
and  for  turning  at  the  junctions  of  channels  and  in  the  vicinity  of 
bridges  of  an  aggregate  area  of  about  360  acres,  all  of  a  dej)th  of  20 
feet  or  more  at  low  water.  The  lake  approach  to  the  Duluth  Canal 
has  been  deepened  to  30  feet  or  more  for  a  width  of  330  feet.  The 
lake  approach  to  the  Superior  Entry  has  been  deepened  to  30  feet 
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or  more  for  a  width  of  350  feet  Channels  have  been  widened  in  St. 
Louis  Bay  to  adapt  them  to  the  reconstructed  spans  of  the  Northern 
Pacific  bridge,  which  have  recently  been  enlarged  and  altered  in  posi- 
tion. ' 

The  maintenance  of  these  channels  has  been  kept  up  by  the  removal 
of  shoals,  and  a  maximum  draft  of  20  feet  at  mean  low  water  could 
be  carried  through  any  and  all  of  them  on  June  30,  1908.  The  usual 
variation  of  water  level  extends  from  about  0  to  +1  foot  above  low- 
water  datum.  The  head  of  navigation  is  at  the  foot  of  the  rapids 
just  above  the  village  of  Fond  du  Lac,  on  the  St.  Louis  River,  about 
20  miles  from  Lake  Superior. 

All  the  land  necessary  for  the  widening  of  the  Duluth  Canal  has 
been  acquired  by  deed  of  gift,  purchase,  or  condemnation,  at  a  cost  of 
$53,919.05. 

The  land  needed  for  the  improvement  at  the  Wisconsin  Entrance, 
the  mouth  of  the  Nemadji  River,  and  on  a  marshy  island  in  the  St. 
Louis  River,  was  obtained  by  condemnation  proceedings,  at  a  cost  of 

A  small  parcel  of  land  at  the  end  of  Gras^  Point  and  certain  lands 
in  Spirit  Lake  were  purchased,  at  a  cost  of  $3,146.20. 

A  site  for  a  boat  yard  on  Minnesota  Point,  near  the  Duluth  Canal, 
was  acquired  by  purchase  and  condemnation,  at  a  total  cost  of  $7,200, 
and  the  vacation  of  a  portion  of  a  street  was  effected  through  the  city 
authorities,  which  was  found  necessary  in  order  to  carry  out  a  proper 
system  of  improvement.  This  property  has  now  been  improved  by 
building  a  bulkhead  and  a  landing  pier,  dredging  a  slip,  filling  the 
yard  with  sand,  moving  the  four  Government  buildings,  which  had 
been  occupying  leased  ground  at  the  foot  of  Seventh  avenue  for  the 
last  seven  years,  and  by  fencing  in,  paving  a  roadway,  and  surfacing 
and  seeding  for  grass.  The  cost  of  this  improvement  has  been  about 
$17,750. 

New  piers  were  built  for  the  Duluth  Canal.  These  piers  have  been 
equipped  with  67  iron  lamp-posts,  and  the  city  furnisnes  the  electric 
current  for  lighting  the  same  during  the  season  of  passenger  travel 
by  lake. 

Concrete  walls  inclosing  the  Government  lands  at  the  Duluth  Canal 
were  built  and  the  tracts  filled  to  grade,  requiring  the  deposit  of  about 
50,000  cubic  yards  of  material. 

The  construction  of  an  engineer  building  on  the  Government  land 
north  of  the  canal  for  offices  and  a  watchman's  house  has  been  com- 
pleted, at  a  cost  of  about  $25,000.  On  May  1,  1906,  the  rented  office 
rooms  were  given  up  and  the  new  building  occupied.  It  is  a  substan- 
tial building,  conveniently  near  the  harbor  and  United  States  ves-^1 
yard,  and  well  adapted  to  office  purposes.  The  parking  of  the  canal 
grounds  and  the  construction  of  adaitional  concrete  walls  to  protect 
Die  grounds  from  flooding  by  storms  have  been  completed. 

At  the  Wisconsin  Entrance  (known  also  as  the  Superior  Entry) 
the  replacing  of  the  old  piers  by  new  ones  of  concrete  construction 
was  begun  in  1903.  About  one-half  of  the  south  pier  was  completed 
in  1904.  A  description  of  the  method  of  construction  may  be  seen  in 
Appendix  A  A  A,  page  3779,  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1904.    During  the  following  two  years  but  little  was 


632  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  TT.  S.  ABM7. 

accomplished  in  the  way  of  construction  at  the  Superior  Entry  on 
account  of  the  destruction  of  protective  works  by  storms.  Work  on 
the  concrete  piers  was  ordered  discontinued  by  the  Chief  of  Engineers 
Au^st  21,  1906,  pending  the  consideration  of  a  report  by  a  bo'ard  of 
engmeers. 

Work  on  the  modified  project,  in  accordance  with  the  act  of  March 
2, 1907,  was  commenced  in  the  spring  of  1907,  and  has  been  in  progress 
since  that  time.  The  results  accomplished  are  as  follows:  On  the 
north  concrete  revetment  work  the  trench  has  been  excavated  for 
nearly  the  entire  length,  a  pile  pier  built  for  a  protection  to  the  oper- 
ations on  the  site,  also  accessory  structures  consisting  of  trestles, 
tracks,  the  removal  of  buildings  from  the  south  side  to  tne  north*  side 
of  the  Entry  for  offices,  shops,  and  storage,  and  the  construction  of 
400  linear  feet  of  the  concrete  revetment  at  the  harbor  end. 

On  the  breakwater  work  a  framing  mill  and  other  plant  has  been 
installed  for  the  construction  of  the  timber  and  concrete  piers  at  the 
seaward  ends  of  the  breakwaters;  three  of  the  large  cribs  have  been 
completed  and  three  more  partially  completed.  A  number  of  the 
10-ton  concrete  footing  blocks  have  been  built.  The  Government 
derrick  has  excavated  10,492  tons  of  large  riprap  from  the  base  of  the 
old  piers  and  placed  it  in  the  rubble  mound  of  the  south  breakwater 
to  form  a  part  of  that  structure.  The  foregoing  items  of  work  have 
been  by  hired  labor  and  purchase  of  materials.  The  north  rubble 
mound  is  being  constructed  under  contract,  and  3^  per  cent  of  the 
entire  mound  was  in  place  by  June  30,  1908.  The  aredging  of  the 
lake  approach  to  the  Entry  to  a  depth  of  30  feet  (stated  elsewhere) 
forms  part  of  the  foregoing  project. 

The  lake  commerce  of  this  port,  Duluth- Superior,  during  the  last 
season  of  navigation  amounted  to  34,786,705  tons  (of  2,000  pounds), 
valued  at  $287,529,694,  and  from  the  beginning  of  improvements  by 
the  Government  in  1867  to  1907,  inclusive,  the  vessel  freight  entering 
and  departing  has  amounted  to  242,181,972  tons  (of  2,W0  pounds), 
valued  at  $2,880,665,300. 

It  is  believed  that  the  tonnage  of  Duluth- Superior  Harbor  is  now 
exceeded  by  that  of  but  two  ports  in  the  United  States — New  York 
and  Philadelphia. 

The  vessel  freight  of  Duluth- Superior  Harbor  for  1907  was  60  per 
cent  of  the  amount  which  passed  the  Sault  locks  the  same  year. 

For  a  comparison  between  the  cost  of  improvements  and  the  vol- 
ume of  commerce,  it  may  be  stated  here  that  the  total  amount  of 
money  expended  by  the  Government  on  the  improvement  of  this  har- 
bor from  the  commencement  of  work  in  1867  up  to  1907,  inclusive, 
is  $5,413,667.78.  The  vessel  freight  received  and  shipped  at  this  port 
during  the  same  period  was  242,181,972  tons,  and  its  market  value  was 
$2,880,665,300.  From  this  it  appears  that  the  cost  of  Government 
improvements  has  been  less  than  one-fifth  of  1  per  cent  of  the  value 
of  the  freight  transported. 

Effect  of  project  on  freight  rates:  It  may  not  be  possible  to  give 
exact  figures  showing  the  effect  of  the  improvements  of  this  harbor 
on  freight  rates,  but  the  following  statements  have  a  bearing  on  the 
question : 
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The  average  rate  on  freight  passing  through  St.  Marys  Falls 
canals  in  19OT  was  0.80  mill  per  mile  per  ton,  and  the  average  haul 
was  828.3  miles,  as  shown  by  the  official  records.  If  the  same  freight 
had  been  carried  by  rail,  the  rate  would  probably  have  been  as  much 
as  3  mills  per  ton-mile,  making  a  difference  of  2.2  mills  per  ton-mile. 

Assuming  this  difference  to  apply  to  freight  for  Duluth- Superior 
Harbor  and  that  the  average  haul  is  828.3  miles,  the  saving  in  cost  of 
transportation  by  water  would  be  $1.82  per  ton,  and  for  the  34,786,705 
tons  received  and  shipi^ed  at  this  harbor  in  1907  the  saving  in  cost 
amounts  to  $63,000,000  in  that  one  year. 

The  saving  in  cost  of  this  large  sum  has,  of  course,  been  made  pos- 
sible by  the  Bovernment  improvements,  not  only  at  this  harbor,  but  at 
St.  Marys  River  and  at  other  points  between  here  and  the  Lake  Erie 

Eorts,  and  it  is  not  known  just  how  much  of  the  above  saving  should 
e  credited  to  the  Duluth- Superior  improvements.  It  is  evident, 
however,  that  with  any  reasonable  proportion  of  such  saving  in  trans- 
portation accredited  to  the  improvements  at  this  harbor,  wnich  form 
an  essential  and  necessary  part  of  the  whole  waterway,  the  cost  of 
such  improvements  must  be  only  a  small  fraction  of  the  saving  in 
freight  rates  effected  thereby .<» 

The  foregoing  saving  to  shippers  is  based  upon  a  comparison  of 
existing  rates  of  transportation  by  water  and  rail.  In  addition  to 
this  it  should  be  said  that  the  rail  rates  are  reduced  or  kept  down  by 
the  competition  of  the  waterway,  and  in  that  way  a  further  saving  in 
transportation  is  effected.  The  two  modes  of  transportation  having 
develo]>ed  contemporaneously  during  the  last  half  century,  it  would 
be  hard  to  say  what  the  railroad  rates  would  be  if  the  Great  Lakes 
waterway  with  its  Government  improvements  did  not  exist,  but  there 
is  hardly  room  for  doubt  that  they  would  be  materially  higher. 

For  example,  the  railroads  along  the  south  shore  of  Lake  Superior 
reduce  their  rates  during  the  season  of  navigation  in  order  to  com- 
pete with  the  lake  lines  of  vessels.  Thus  the  Northern  Pacific  makes 
a  rate  from  Duluth  to  Ashland  practically  the  same  as  bv  the  Booth 
line  of  steamers,  and  the  South  Shore  roaa  makes  a  rate  from  Duluth 
to  Marquette  only  about  2  cents  per  hundred  higher  than  by  lake. 
On  business  between  Duluth  and  the  Lake  Erie  ports,  however,  the 
railroads  say  they  can  not  afford  to  compete  with  lake  rates,  and  their 
rates  are  not  changed  during  the  summer. 

•A  similar  saving  in  freight  rates  applies  to  other  harbors  In  the  Duluth  dis- 
trict which  have  railroad  connections  and  where  harbor  Improvements  executed 
by  the  Government  (or  In  pnrt  at  private  cost)  have  opened  up  those  harbors  to 
interlake  navigation  and  commerce.  The  above-named  amount  of  saving  In  cost 
of  transportation,  $1.82  per  ton,  will  be  considered  as  also  applying  approxi- 
mately to  the  harbors  of  Agate  Bay,  Ashland,  Ontonagon,  Marquette,  Marquette 
Bay,  Grand  Marais  (Mich.),  and  the  local  harbors  of  the  Keweenaw  waterway, 
subject  to  more  or  less  error,  according  to  different  local  conditions,  such  as  the 
class  of  freight,  its  destination,  number  of  competing  railroads,  facility  of 
handling  freight  by  boat  and  by  rail,  etc.  A  complete  analysis  of  the  subject 
can  not,  however,  be  given  in  this  report. 
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The  amount  estimated  as  a  profitable  expenditure  in  fiscal  year 
ending  June  30, 1910,  consists  or  the  following  items: 

(a)  Continuing  Improvements  at  the  Superior  Entry,  the  work  proposed  being 
necessary  to  make  the  improvement  available,  as  follows : 

Completing  the  rubble  mound  i)ortions  of  the  two  breakwaters^  $458, 776. 00 
Building  the  piers  at  seaward  end  of  breakwaters  up  to  the 

water  surface,  Including  footing  blocks ^117,650.00 

Completing  the  north  concrete  revetment 106, 750. 00 

Removing  the  riprap  and  a  portion  of  the  old  timber  piers —  80, 000. 00 

Dredging  north  side  inner  channel 64,368.00 

777,544.00 
Administration  and  contingencies,  20  per  cent 155,509.00 

938,053.00 
(h)  Enlarging  the  Duluth  anchorage  basin,  to  the  extent  of  the 
area  recommended  by  the  report  in  House  Document  No.  221,  Six- 
tieth Congress,  first  session,  this  being  an  extension  of  present 
benefits,  estimate  including  administration  and  contingencies 550,  800. 00 

(c)  Contract  work  unpaid  on  work  of    widening    channels  In 

St.  Louis  Bay,  etc 25,000.00 

Total  for  works  of  improvement 1, 508, 853. 00 

Deduct  balance  unexpended  July  1,  1908 762, 735. 00 

Amount  In  addition  to  balance  unexpended  July  1,  1908 746, 118. 00 

(d)  Maintenance  (this  includes  the  removal  of  shoals,  repairs  to 

piers,  care  of  parks,  patrol  of  harbor,  etc.) 51,000.00 

With  regard  to  the  maintenance  of  improvements  in  this  harbor, 
it  is  believed  that  this  could  be  advantageously  provided  for  by  an 
annual  allotment. 

With  49  miles  of  harbor  frontage,  17  miles  of  20-foot  channels, 
and  the  handling  of  over  34,000,000  tons  of  freight  in  the  past  year, 
there  is  necessity  for  the  closest  inspection,  by  a  special  patrol  pro- 
vided with  a  steam  tug,  to  prevent  injurious  deposits,  encroachment? 
of  wharves  and  other  private  structures,  the  enforcement  of  rules 
regarding  the  rafting  of  logs,  the  anchorage  of  vessels,  the  opening 
of  draws,  and  the  care  of  United  States  property.  These,  with  the 
discovery  and  removal  of  shoals,  repairs  to  Government  piers,  the 
care  of  parks,  and  the  collection  of  complete  and  reliable  commercial 
statistics,  which  has  already  proven  of  great  value,  it  is  thought  could 
best  be  cared  for  by  Congressional  action  authorizing  allotments  or 
appropriations  to  be  made  on  estimates  submitted. 

A  Board  of  Engineers  convened  July  23,  1906,  at  Duluth,  with  a 
view  to  determining  what  modifications,  if  any,  should  be  made  in 
the  present  plan  oi  improvement.  The  report  is  printed  in  House 
Document  No.  82,  Fifty-ninth  Congress,  second  session. 

Reference  to  reports  on  examination  and  survey  made  in  compli- 
ance with  act  of  March  2,  1907,  will  be  found  on  page  648  of  mis 
report. 

For  other  reports  of  examinations  and  surveys  of  Duluth-Superior 
Harbor,  see  the  Annual  Report  of  the  Chief  of  Engineers  for  1906, 
page  565,  where  references  are  given. 
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July  1, 1907,  balance  unexpended $1, 154, 806. 58 

June  30,  1908,  amount  expended  during  fiscal  year: 

For  works  of  improvement $311,639.76 

For  maintenance  of  Improvement 80, 430. 10 


392, 069. 86 


July  1,  1908,  balance  unexpended 762, 735. 72 

July  1,  1908,  outstanding  liabilities 56, 130. 47 


July  1,  1908,  balance  available 706, 605. 26 


July  1,  1908,  amount  covered  by  uncompleted  contracts 28."),  000. 00 

Amount  (estimated)  required  for  completion  of  existing  project-    1,378,790.20 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  30,  1910,  for  worlds  of  improvement  and  for  maintenance 
in  addition  to  the  balance  unexpended  July  1, 1908 797, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act 
of  Jime  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of 
1899. 
(See  Appendix  J  J  3.) 

4.  Harbor  at  Port  Wing^  Wis. — ^The  harbor  of  Port  Wing,  formed 
by  the  mouth  of  Flag  River,  is  situated  on  the  south  shore  of  Lake 
iSuperior,  about  33  miles  from  the  head  of  the  lake. 

Before  improvement  the  depth  at  entrance  was  small  and  variable. 

Previous  to  Government  operations  the  harbor  had  been  improved 
by  private  parties  to  some  extent.  The  entrance  had  been  jettied,  but 
imperfectly  and  with  only  partial  success,  and  dredging  was  necessary 
every  spring  for  removmg  a  sand  bar.  Within  the  harbor  much 
drecfging  had  been  done  to  accommodate  the  lumber  business. 

In  accordance  with  the  provisions  of  the  act  of  Congress  approved 
March  3,  1899,  a  report  upon  a  survey  of  this  harbor  with  a  project 
for  its  improvement  was  submitted  on  November  20,  1899. 

This  project  provided  for  the  construction  of  two  parallel  piers  of 
piling,  nlled  in  with  slabs  and  topped  with  large  rock.  Tliose  piei's 
were  to  be  located  200  feet  apart  and  to  be  800  feet  and  825  feet  long, 
respectively.  A  channel  150  feet  wide  and  15  feet  deep  was  to  be 
dredged  between  the  piers  and  for  600  feet  along  the  slough.  The 
estimated  cost  of  the  improvement  was  $44,992,  increased  in  this  re- 
port to  $56,539,  on  account  of  underestimate  for  dredging  in  the 
original  estimate. 

The  amount  expended  on  this  work  to  the  close  of  the  fiscal  year 
ending  June  30,  1908,  exclusive  of  outstanding  liabilities,  was  $4G,- 
991.66,  of  which  $5,689.71  was  for  maintenance. 

By  act  of  Congress  approved  June  13,  1002,  this  project  was 
adopted;  the  village  of  Port  Wing  conveyed  to  the  United  States 
without  cost  7  acres  of  land  at  the  harbor  entrance  needed  for  the  im- 

?rovement,  and  the  work  of  improvement  was  commenced  in  1003. 
'he  following  results  have  been  accomplished :  The  two  entrance  piers 
built,  with  lengths  of  800  and  601  feet,  respectively;  45  feet  01  pile 
revetment  at  the  inner  end  of  the  east  pier;  dredging  which  gave  an 
entrance  channel  16  feet  deep  at  low  water,  100  feet  wide,  and  extend- 
ing from  deep  water  in  the  lake  through  to  a  distance  of  100  feet  in- 
side of  the  inner  end  of  the  east  pier;  a  portion  of  the  turning  slip, 
extending  70  feet  to  the  east,  past  the  inner  end  of  the  east  pier,  with 
a  width  of  80  feet  and  a  deptn  of  14  to  16  feet;  a  pile  revetment  100 
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feet  long  at  the  inner  end  of  the  west  pier,  and  maintenuioe  of  im* 
provement  by  drediring  of  shoals  and  repairs  to  the  piers. 

The  latest  soundings,  taken  April  22.  1908,  show  that  a  maximmn 
draft  of  14  feet  can  be  carried  at  mean  low  water  over  the  shoalest 
portion  under  improvement.  The  effective  width  for  this  draft  is  80 
to  90  feet.  The  usual  variation  of  water  level  extends  from  mean  low 
water  ^low-water  datimi)  to  1  foot  above  datum.  The  eDtranee  piers 
have  been  effective  in  reducing  shoaling  very  materiaUy. 

Private  dredging  extended  a  navigable  channel  to  a  distance  of 
about  2,500  feet  southerly  from  the  entrance,  and  this  improranem 
marked  the  limit  of  navigation  on  Flag  River.  This  stretoi  of  river 
has  been  re<lredg«;»d  from^time  to  time  by  private  enterprise,  and  the 
lower  portion  has  an  available  depth  of  12  feet  for  a  distance  of  some- 
thing like  900  feet  from  the  entrance,  while  the  upper  portion  is  now 
badly  shoaled. 

The  vessel  freight  of  this  harbor  has  increased  from  64  arriTals 
and  depanures.  with  31.127  tons  (of  2.000  pounds),  valued  at 
So0:».000,  in  1901.  to  1«X^  arrivals  and  departures,  with  106^71  tons 
(of  2,000  pounds),  valued  at  S973.r.r.O,  in  1907. 

The  freight  tonnage  in  1907  was  274  per  cent  greater  than  for  the 
previous  year. 

The  total  freight  of  this  port  for  seven  years — 1901  to  1907,  in- 
clusive—was 34S.014  tons  (of  2.000  pounds)*^  valued  at  $4443,416. 

Effect  of  project  on  freight  rates:  This  harbor  has  only  water 
transportation  for  the  movement  of  its  freight,  and  for  this  reason  no 
comparison  can  be  made  with  freight  charges  by  railroad. 

The  constrr.otion  of  a  harl>or  here  has  lieen  an  essential  fiactor  in 
the  development  of  the  commerce  of  Port  Wing.  There  was  no  com- 
merce to  mention  j)reviou>  to  these  improvements.  In  1907  it 
amounted  to  nearly  a  million  dollars. 

The  principal  sawmill  of  this  place,  which  had  shut  down  in  June* 
1905,  as  noted  in  the  Annual  Repon  of  the  Chief  of  Engineers  for 
190.'>.  pnge  1990.  resiimed  operations  in  the  spring  of  1907,  with  a 
prospei  t  for  continuous  work  for  many  years.  Other  timber  products 
and  a  gocnl  brownstone  quarry  add  materially  to  the  vessel  business 
The  total  expenditures  by  the  Government  W  this  harbor  to  date 
are  only  1.1  jx^r  cent  of  the  value  of  the  vessel  freight  received  and 
shipped  during  the  poriovl  covered  by  these  expenditures. 

A  revised  e-timuie  gives  $ir).237  as  the  amoimt  required  for  com- 
pleting the  appn>ved  project.  I>etails  may  be  seen  in  the  report  of 
the  di>triot  oinvr. 

It  is  pn»]><v— d  lo  expend  the  sum  recommended  to  be  appropriated 
for  this  ha>lNir  for  die  completion  of  the  project,  consisting:  mainly 
of  dredging  tu  give  full  dimensions  of  channels,  and  for  mamtenanoe 
in  removing  >h«':il<  and  for  repairs  to  the  entrance  piers.  These  ex- 
penditures Avi!l  re-!jlt  in  an  extension  of  the  benefits  to  navigation. 

A  more  detailed  description  of  the  harlx>r  mav  be  seen  m  Hou«e 
DiKniment  No.  114.  Fifty-sixth  Congress,  first  session,  and  in  Bulletin 
No.  IS.  Survey  of  the  Northern  and  Northwestern  Lakes,  page  7r». 

For  reports  on  examinations  and  surveys,  see  Annual  Report  of  the 
Chief  Engineers  for  1J»0«:»,  page  50S,  where  references  aie  given. 
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Jaly  1,  1907,  balance  anexpended $4, 978. 05 

Jone  90,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 4, 977.  71 


July  1,  1908,  balance  unexpended .34 


Amount  (estimated)  required  for  completion  of  existing  project 15,237.00 


Amount  that  can  be  profitably  expended  in  fiscal  yonr  ending  June 
30,  1910,  for  works  of  improvement  and  for  maintenance,  in  addi- 
tion to  the  balance  unexpended  July  1,  1908 20, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  lSi)9. 

(See  Appendix  J  J  4.) 

6.  Harbor  at  Ashland^  Wis. — Ashland  Harbor  is  located  at  the 
head  of  Chequameffon  Bay,  and  originally  had  no  protection  from 
the  waves  which  rolled  into  the  bay  nor  from  waves  generated  within 
the  bay  itself  by  storms. 

The  original  project,  approved  December  7,  ISSS,  and  modified 
February  9,  1889,  was  for  the  construction  of  a  pile,  slab,  and  rock 
breakwater  8,000  feet  long,  and  for  dredging  a  channel  in  front  of  the 
wharves  of  the  city. 

The  original  estimates  of  cost  were,  for  dredging,  $65,540;  for 
breakwater,  $165,760. 

The  act  of  March  3,  1899,  added  to  this  project  hy  authorizing  an 
extension  of  the  breakwater  to  the  shore,  thus  rocjuiring  the  ultinuite 
construction  of  10,200  feet  of  breakwater.  The  eniorgoncy  river  and 
harbor  act  of  June  6,  1900,  provided  that  the  appropriation  alreadv 
made  should  be  expended  in  building  a  shore  spur  4,700  feet  in  length 
from  a  point  2,600  feet  east  of  the  prolongation  of  the  prc»sent  break- 
water and  parallel  thereto.  This  again  changed  the  project,  adding 
greatly  to  the  total  length  of  breakwater  to  be  constructed  and  largely 
to  the  total  expense. 

The  total  amount  expended  on  this  project  and  its  modifications  up 
to  the  close  of  the  fiscal  year  ending  June  30,  1008,  not  including  out- 
standing liabilities,  is  $400,087.16,  of  which  amount  $204,8-J2  has  been 
applied  to  the  maintenance  of  the  improvement. 

Under  this  project  and  its  two  modifications  there  have  been  con- 
structed 7,464  feet  of  breakwater  on  the  original  line  and  84*2  feet  on 
the  line  fixed  by  the  act  of  June  0,  1900. 

Of  the  7,454  feet  on  the  original  line  91  feet  is  dettichcHl  and  uncom- 
pleted work  near  shore  and  7,363  feet  is  coniplet(Ml  bn^akwater  in  one 
piece. 

The  pile,  slab,  and  rock  breakwater  on  the  original  line  is  in  very 
poor  condition,  and  has  reauired  large  expenditun^s  for  maintenance. 

The  work  of  revetting  this  structure  with  riprap  so  as  to  fcrnn  a 

Eermanent  rubble-mound  breakwater,  with  the  old  st nurture  for  a 
carting,  was  begun  in  May,  1903,  and  has  continued  with  more  or  less 
work  each  year  up  to  the  present  date,  under  thn»e  successive  con- 
tracts. Under  each  of  these  contracts  the  plant  was  small  and  the 
rate  of  projgress  rather  slow,  but  the  low  prices  obtained  under  com- 
petitive Di£  compensated  in  a  measure  for  the  great(»r  length  of  time 
required.  A  diagram  showing  the  method  of  nn^nforcing  the  break- 
water may  be  seen  in  the  Annual  Bcport  of  the  Chief  of  Engineers 
for  1905,  page  1992. 
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On  June  30,  1908,  the  total  distance  revetted  was  6,282  feet,  which 
is  72  per  cent  of  the  entire  length  of  the  present  breakwater. 

The  work  done  gives  a  protected  area  of  about  1,600  acres  and 
affords  safe  anchorage  and  dockage  for  a  distance  of  3  miles  along 
the  city  front. 

The  usefulness  of  the  breakwater  was  in  evidence  when  the  north- 
east storm  of  September  2-3,  1905,  caused  considerable  damage  to  the 
village  of  Washburn,  across  the  bay  from  Ashland,  breaking  in  10  of 
the  doors  of  the  large  flour  shed  of  the  Northwestern  Railway  Com- 
pany and  cutting  away  the  embankment  of  the  railroad  approach, 
while  the  numerous  docks  along  the  Ashland  Harbor  front  under  the 

Srotection  of  the  breakwater  escaped  injury.  This  storm  seriously 
amaged  the  breakwater  itself  along  the  portions  which  had  not  been 
strengthened  by  the  rock  embankment. 

Dredging  by  the  Government  in  the  years  1897,  1903,  and  1907 
construct ea  a  channel  which  has  a  length  of  5,760  feet  and  extends  in 
front  of  the  existing  wharves  of  the  city  where  the  original  depth  of 
water  was  not  already  sufficient  for  navigation.  This  channel  now 
has  a  width  of  80  to  120  feet  for  a  depth  of  20  feet  or  more  at  mean 
low  water  and  a  somewhat  greater  width  for  an  18-foot  deptJhi.  The 
width  is  not  as  great  as  it  should  be. 

The  dredgings  from  this  channel  have  been  deposited  alongside  the 
Government  breakwater  to  form  an  earth  embankment  and  lessen  the 
amount  of  rock  required  for  the  revetment. 

Easterly  from  the  dredged  channel  the  natural  depth  of  the  bay  in 
front  of  the  harbor  line  is  a  little  more  than  19  feet  at  mean  low  water 
and  sufficient  for  the  present  needs  of  commerce. 

The  usual  variation  of  level  of  the  water  surface  is  from  about  0  to 
+ 1  foot,  referred  to  mean  low  water. 

The  commerce  of  this  port  carried  by  vessels  consists  principally  of 
iron  ore  and  lumber  exported,  and  coal,  mineral  oil,  and  general  mer- 
chandise imported.  (Note:  With  the  commerce  of  Ashland  are 
included  the  towns  of  Washburn  and  Bayfield,  unless  otherwise 
stated.) 

The  commerce  has  increased  during  the  twenty  years  the  harbor  has 
been  under  improvement  by  the  United  States  from  892  arrivals  and 
clearances,  with  cargo  tonnage  of  1,400,000  tons  (of  2,000  pounds),  in 
1887,  to  2,234  arrivals  and  clearances,  with  cargo  tonnage  of  4,856,239 
tons  (of  2,000  pounds),  valued  at  $23,856,242,  in  1907.  The  total 
commerce  from  1887  to  1907,  inclusive,  is  estimated  at  69,948,720  tons 
(of  2,000  pounds),  valued  at  $508,885,924,  exclusive  of  logs  towed  in 
rafts. 

Effect  of  project  on  freight  rates:  The  estimated  saving  in  cost  of 
transportation  by  water  over  that  by  rail  is  $1.82  per  ton,  ahuost 
$9,000,000  for  the  business  of  this  port  in  1907.  (See  also  page  633  of 
this  report.) 

The  protection  to  the  commerce  of  Ashland  alone  afforded  by  Gov- 
ernment improvements  is  fully  stated  in  another  part  of  this  report. 

It  is  estimated  that  the  sum  of  $47,000,  in  addition  to  the  balance 
on  hand,  can  be  profitably  expended  in  the  year  ending  June  30,  1910. 
Of  this  amount  the  sum  of  $15,000,  together  with  the  balance  on  hand, 
making  a  total  of  $25,000,  would  be  expended  in  widening  the  Gov- 
ernment channel  in  front  of  the  wharves,  and  the  sum  of  $32,000  for 
maintenance,  including  the  completion  of  the  revetment  of  the  break- 
water, after  the  termmation  of  tl\e  \)veseut  contract .^  on  the  present 
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plan  to  the  end,  the  filling  out  of  portions  of  the  breakwater  where 
settlements  have  occurred,  and  for  the  removal  of  shoals. 

Eeferences:  Map  in  Annual  Iieix)rt  of  the  Chief  of  Engineers  for 
1903,  page  1812.  Lake  Survey  chart  of  the  Apostle  Islands,  including 
Chequamegon  Bay,  catalogue  No.  Sf  1.  Lake  Survey  Bulletin  No.  18, 
page  41.  For  reports  on  examinations  and  surveys,  see  Annual  Be- 
port  of  Chief  of  Engineers  for  190G,  page  570,  where  references  are 
given. 

Jnly  1,  1007,  balance  unexpended $115, 345. 87 

June  30,  1008,  amount  expended  during  fiscal  year: 

For  works  of  improyement $8,  500. 00 

For  maintenance  of  improvement 42, 4S2.  53 

50, 032. 53 


Jnly  1,  1908,  balance  unexpended 64, 412. 84 

July  1,  1908,  outstanding  liabilities 1,  787. 65 


July  1,  1908,  balance  available 62. 625. 10 


July  1, 1908,  amount  covered  by  uncompleted  contracts 52, 100. 00 

Amount  (estimated)  required  for  completion  of  existing  project 311,r)(K).  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement  and  for  maintenance,  in 
addition  to  the  balnnce  unexpended  July  1,  1908 47,000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  J  J  6.) 

6.  Harbor  at  Ontonagon^  Mich, — The  entrance  to  Ontonagon  River, 
which  forms  the  harbor,  had  but  7  feet  depth  in  1807,  at  which  time 
the  project  for  securing  12  feet  depth  by  building  parallel  piers  on 
either  side  of  the  moutn,  extending  teethe  18- foot  curve  of  aepth  in 
Lakfe  Superior,  and  dredging  a  channel  between  the  piers,  was 
adopted.  Estimated  cost,  $308,770.  The  west  pier  was  built  to  a 
length  of  2,675  feet  and  the  east  pier  to  a  length  of  2,315  feet.  This 
brought  the  outer  end  of  the  west  pier  very  nearly  to  the  18-foot 
curve  of  depth,  as  proposed. 

As  far  as  new  work  is  concerned  the  project  has  been  completed 
since  1889,  and  since  then  expenditures  have  been  only  for  keeping 
a  12-foot  channel  open  by  dredging  and  for  the  repairs  to  the  piers. 

The  amount  expended  on  this  improvement  up  to  the  close  of  the 
fiscal  year  ending  June  30, 1908,  not  including  outstanding  liabilities, 
is  $377^96.24,  of  which  sum  $02,495  has  been  spent  for  maintenance 
of  the  improvement. 

The  history  of  this  harbor  shows  that  when  completed  and  dredged 
in  1891  it  had  a  somewhat  narrow  channel  depth  of  16  feet  between 
the  piers,  but  this  gradually  shoaled  to  12  feet,  and  in  1894  dredging 
was  dcme  to  the  extent  of  33,817  cubic  yards  to  provide  for  12-foot 
navigation.  No  further  dredging  was  necessary  until  1903,  when 
18,054  cubic  vards  was  dredged  to  provide  a  channel  100  feet  wide, 
wiUi  a  least  depth  of  15  feet. 

During  the  past  four  years  the  shoaling  has  been  abnormal,  and 
in  addition  to  the  last  two  appropriations  of  $3,000  and  $5,000,  re- 
spectively, made  by  Congress,  three  allotments,  two  of  $5,000  each 
and  one  of  $10,000,  have  T)een  made  from  the  emergency  appropria- 
ti(ms.  The  dredging  done  in  the  fiscal  years  1905  and  1906  to  ^^^ 
navigation  the  barest  needs  was  more  than  all  oVk«E  AtvApix^  ^bcdk^ 
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ffress  December  11,  1907,  is  published  in  House  Document  No.  325. 
Sixtieth  Congress,  first  session. 

The  maximum  draft  that  can  be  carried  through  the  waterway  at 
present  is  20  feet  at  low  water. 

The  usual  variation  of  water  level  extends  from  about  0  to  + 1 
foot  above  low-water  datum. 

During  the  navigation  season  of  1907  the  commerce  through  this 
waterway  amounted  to  *»  1,293,683  short  tons  of  freight,  valued  at 
«  $51,217,580,  and  *  34,713  passengers. 

There  was  also  a  local  business  between  the  ^  ports  on  the  water- 
way, not  included  in  the  foregoing,  the  amount  of  which  is  not 
known. 

Effect  of  project  on  freight  rates:  Based  on  the  above  commerce, 
the  estimated  saving  of  $1.82  per  ton  in  freight  rates  by  water  over 
railroad  rates  amounts  to  one  and  one-third  millions  of  dollars.  This 
business  would  not  be  possible  except  for  the  improvements  to  this 
waterway,  which  the  Government  has  either  executed  itself  or  paid 
for  by  purchase. 

This  waterway  also  serves  a  useful  purpose  as  a  harbor  of  refuge 
and  is  much  used  by  vessels  bound  up  or  down,  doing  business  at  the 
head  of  the  lake,  particularly  during  the  stormy  season  in  the  fall  of 
the  year.  As  many  as  46  vessels  have  been  tied  up  at  one  time  at 
Lily  Pond  waiting  for  weather.  By  lessening  the  danger  and  risks 
of  navigation  in  this  manner,  to  whatever  degree,  makes  this  water- 
way to  that  extent  a  factor  in  the  reduction  of  cost  of  transportation. 

For  reports  on  examinations  and  surveys,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1906,  page  574,  where  references  are  given; 
also  House  Document  No.  325,  Sixtieth  Congress,  first  session. 

July  1,  1907,  balance  unexpended— $14, 8S9.82 

June  30,  3008,  amount  expended  during  fiscal  year  for  works  of  Im- 
provement     10, 346. 64 

July  1,  1908,  balance  unexpended 4,543.18 

July  1,  1908,  outstanding  Uabilities _■ 2,689.84 

July  1,  1908,  balance  available 1,853.34 

(See  Appendix  J  J  7.) 

8.  Operating  and  care  of  waterway  across  Keweenaw  Pointy  from 
Keweenaw  Bay  to  Lake  Superior^  Michigan. — During  the  fiscal  year 
ending  June  30,  1008.  the  sum  of  $12,900  from  the  permanent  indefi- 
nite appropriation  of  July  5,  1884,  was  expended  in  repairs  to  the 
breakwaters,  in  dredging,  in  superintendence  and  general  operation 
of  the  canals,  guarding  against  encroachments  on  the  channels  by 
private  parties  and  corporations,  on  surveys  and  mapping  of  thie 
waterway,  and  the  collection  of  commercial  statistics,  etc. 

An  allotment  of  $14,000  from  the  same  source  for  the  same  purpose 
has  been  made  for  the  fiscal  year  ending  June  30, 1909. 

To  June  30, 1908,  $182,207.64  had  been  expended  on  this  work. 

<»This  commerce  Is  the  local  commerce  of  the  ports  on  the  waterway  only. 
The  through  commerce  amounted  to  1,154,358  tons,  valued  at  $50,557,226.  Here- 
tofore the  local  and  through  commerce  was  combined,  therefore  no  comparison 
is  nmde  of  the  commerce  of  1907  with  previous  years. 

^Houghton,  Hancock,  Dollar  Bay,  Lake  Linden,  Hubbell,  and  GhasseU. 
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For  further  details  see  the  report  on  this  work  by  the  district 
officer. 

(See  Appendix  J  J  7.) 

9.  Harbor  at  Marqitette^  Mich, — ^This  harbor,  which  had  a  natural 
depth  of  18  feet  or  more,  afforded  no  protection  to  vessels  from  east- 
erly or  northeasterly  storms,  and  projects  were  approved  in  1867  and 
1887  for  the  construction  of  a  breakwater  composed  of  cribs  filled 
with  rock  and  projecting  from  the  shore  into  the  bay  a  distance  of 
3,000  feet.  This  breakwater  was  finished  in  1894  practically  as  pro- 
jected, but  since  its  commencement  extensive  repairs  have  been  made 
to  the  superstructure. 

The  amount  expended  up  to  the  commencement  of  operations  upon 
the  new  project  was  $469,732.44. 

A  project  for  a  concrete  superstructure  was  approved  February  27, 
1890.    Its  estimated  cost  was  $232,936.71. 

Work  on  this  concrete  superstructure  was  begun  in  the  spring  of 
1895,  and  it  is  now  built  to  a  length  of  2,920  feet,  which  is  97  per  cent 
of  the  entire  length.  It  is  100  feet  short  of  the  end  of  the  old  break- 
water, and  all  that  remains  to  complete  the  existing  project  is  to  build 
a  pierhead  and  connect  it  with  the  finished  work. 

A  preliminary  examination  and  a  survey  of  Marauette  Harbor  and 
vicinity,  "with  a  view  to  ascertaining  whether  rurther  harbor  of 
refu^  facilities  are  needed,  and  if  so,  at  what  point,"  authorized  by 
the  nver  and  harbor  act  approved  June  13,  1902,  were  made  hy  tlJe 
district  officers,  who  express  the  opinion  that  greater  refuge  facilities 
are  needed  in  this  vicinity ;  that  Marquette  Harbor  is  the  best  place 
for  such  improvement,  and  that  the  additional  shelter  should  be 
secured  by  extending  the  present  breakwater  for  a  distance  of  1,600 
feet  at  an  estimatea  cost  of  $303,000.  The  reports  on  this  subject 
were  transmitted  to  Congiess  by  the  Secretary  of  War  December  16, 
1903,  and  printed  in  House  Document  No.  161,  Fifty-eirfith  Congress, 
second  session.  They  are  also  printed  in  the  Annual  Keport  of  the 
Chief  of  Engineers  for  1904,  Appendix  I  I,  page  2786.  The  docu- 
ment is  accompanied  bv  a  map  ox  the  harbor. 

If  provision  be  made  by  Congress  fer  this  extension,  no  pierhead 
will  be  required  at  the  present  end  of  the  breakwater,  but  before  be- 
ginning the  extension  the  regular  form  of  concrete  superstructure 
would  nave  to  be  continued  over  the  gap  of  100  feet  which  now  re- 
mains. This  would  cost  $6,000,  and  the  money  could  be  taken  from 
the  funds  now  held  in  reserve  for  further  improvement  ($21,391) 
awaiting  the  decision  of  Congress  on  this  matter. 

The  amount  expended  on  the  new  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1908,  not  including  outstanding  liabilities, 
was  $199,660.07,  of  which  $19,208.06  was  spent  for  maintenance. 

The  expenditure  during  the  year  was  for  incidental  expenses  and 
contingencies. 

The  work  done  has  resulted  in  the  protection  of  the  ore,  coal, 
lumber,  and  commercial  docks  from  storms,  and  has  shown  the 
efficiency  of  the  concrete  breakwater. 

Between  the  breakwater  and  the  ore  docks  to  the  west  there  is 
ffencoially  from  20  to  30  feet  of  water,  except  at  the  northerly  400 
feet  of  the  harbor,  where  the  depth  at  low-water  datum  is  only  14  to 
18  feet    This  shallow  water  madkes  it  difficult  for  vessels  doing  busl- 
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ness  at  the  ore  docks  at  the  north  end  of  the  harbor,  besides  somewhat 
restricting  the  area  available  for  harbor  of  refuge  purposes,  and  at 
least  a  portion  of  this  area  should  be  dredged  to  a  clear  depth  of  21 
feet  at  low-water  datum. 

For  the  maintenance  of  the  breakwater  the  sum  of  $10,000  should 
be  appropriated  biennially. 

The  usual  variation  of  water  level  extends  from  0  to  +  1  foot  above 
low -water  datum. 

The  vessel  commerce  of  this  port  has  increased  from  780  arrivals 
and  clearances  during  the  fiscal  year  ending  June  30,  1872,  with  a 
registered  tonnage  of  370,000  tons,  to  2,064  arrivals  and  clearances  in 
1896,  carrying  1,832,061  short  tons  of  freight,  and  1,198  arrivals  and 
clearances  in  1907,  carrying  3,838,981  short  tons,  valued  at  $14,228,748. 
The  total  commerce  from  1867  to  1907,  inclusive,  is  estimated  at 
41,169,350  short  tons,  valued  at  $179,894,513.  The  foregoing  includes 
Marquette  Bay. 

Effect  of  project  on  freight  rates:  Taking  the  estimated  saving  in 
cost  of  transportation  by  water  over  that  by  rail  as  $1.82  per  ton,  as 
on  page  633  of  this  report,  and  the  amount  of  vessel  freight  in  1907 
as  1,934,738  tons  (exclusive  of  the  business  done  at  Presque  Isle), 
makes  a  total  saving  of  over  $3,500,000  for  the  one  year.  This  may 
be  said  to  have  been  effected  by  Government  improvements,  as  lake 
commerce  could  not  otherwise  be  transacted  at  that  locality. 

It  is  proposed  to  expend  the  appropriation  recommended  and  the 
available  balance  (except  $21,391  held  in  reserve  for  further  im- 
provement) for  maintenance. 

For  reports  of  examinations  and  surveys,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1906,  page  576,  where  references  are  given. 

July  1,  1907,  balance  unexpended $29,714.23 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 1, 408. 05 


July  1,  1908,  balance  unexpended 28, 306.18 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  tlie  balance 
unexpended  July  1,  1908 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1807,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  J  J  8.) 

10.  Harbor  of  refuge^  Marquette  Bay^  Michigan, — Marquette  Bay, 
also  known  as  Presque  Isle  Harbor,  is  a  small  bay  within  the  city 
limits  of  Marquette,  north  of  Marquette  proper,  and  distant  IJ  miles 
therefrom. 

Before  improvement  the  locality  was  fully  exposed  to  storms  from 
the  east  and  northeast,  and  comparatively  little  shipping  was  done. 

A  resolution  of  Congiess,  approved  March  20,  1896,  directed  the 
Secretary  of  War  to  make  a  survey  and  submit  an  estimate  for  a 
breakwater  in  this  bay.  The  results  of  this  survey,  with  estimates 
amounting  to  $20,000  for  breakwater  500  feet  long  and  $50,000  for 
construction  of  one  1,000  feet  long,  are  published  in  House  Document 
No.  318,  Fifty-fourth  Congi-ess,  first  session. 

The  project  adopted  by  the  act  of  June  3,  1896,  is  to  build  a  break- 
water 1,000  feet  in  length  off  Presque  Isle  Point. 

This  breakwater  was  completed  to  its  full  length  in  July,  1900. 
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The  act  of  Congress  approved  June  13,  1902,  provided  that  a  por- 
tion of  the  appropriation  tor  Marquette  Harbor  "  not  exceeding  seven 
thousand  five  hundred  dollars  may  be  expended  in  connecting  the 
Presque  Isle  breakwater  with  the  shore." 

Under  this  provision  the  gap  between  the  breakwater  and  shore  was 
closed,  in  the  fall  of  1902,  by  a  timber  pier  216  feet  long  and  100 
linear  feet  of  shore  revetment  constructed. 

No  additional  work  is  proposed  except  for  maintenance. 

The  total  amount  expended  on  the  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1908,  not  including  outstanding  liabil- 
ities, was  $57,697.34,  of  which  $2,541  was  expended  for  mamtenance. 

The  work  done  has  enabled  vessels  to  lie  in  safety  at  the  ore  pier 
and  other  docks  in  the  vicinity,  and  shipping  has  increased  greatly. 

This  harbor  is  largely  used  for  commercial  purposes,  but  to  little  or 
no  extent  as  a  harbor  of  refuge. 

Vessels  drawing  19  feet  can  reach  the  ore  pier  at  mean  low  water. 

The  usual  variation  of  water  level  extends  from  0  to  +1  foot  above 
low-water  datum. 

The  lake  commerce  of  this  port  has  increased  from  1,110  arrivals  and 
departures,  with  1,095,243  tons  of  freight,  in  1897,  to  662  arrivals  and 
departures,  with  1,904,243  short  tons,  valued  at  $5,319,697,  in  1907. 
The  total  commerce  from  1897  to  1907,  inclusive,  is  estimated  at 
17,195,088  short  tons,  valued  at  $45,440,094. 

Effect  of  project  on  freight  rates:  The  saving  in  cost  of  transporta- 
tion by  water  of  1907  freight  over  the  cost  by  rail,  at  the  estimated 
figure  of  $1.82  per  ton,  as  on  page  633  of  this  report,  amounts  to 
$3,465,700.  This  was  made  practicable  by  the  Government  break- 
water at  this  locality.  This  harbor,  as  already  stated,  is  not  used  for 
purposes  of  refuge,  and  it  may  be  questioned  whether  its  freight  busi- 
ness could  not  have  been  transacted  at  Marquette,  only  3  miles  distant, 
where  the  Government  had  already  constructed  a  harbor. 

It  is  proposed  to  expend  the  available  balance,  together  with  the 
appropriation  recommended,  on  repairs  to  the  breakwater. 

For  reference  to  reports  on  survey,  see  Annual  Report  of  the  Chief 
of  Engineers  for  1896,  page  307. 

July  1,  1907,  balance  unexi)onde<i $902. 66 

July  1, 1908,  balance  unexpended 902. 66 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  Improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 2, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  J  J  9.) 

11.  Harbor  of  refuge  at  Grand  Marais^  Mich, — Originally  the 
entrance  to  this  harbor  was  obstructed  by  a  bar  having  but  9  feet 
depth  of  water  upon  it.  The  project  for  its  improvement,  adopted 
August  6,  1881,  and  modified  December  21,  1894,  has  for  its  object 
8  deep  and  safe  channel  into  the  harbor,  making  it  a  harbor  of  refuge. 
This  object  is  to  be  attained  by  building  parallel  piers  600  feet  apart, 
projecting  into  the  lake  to  a  depth  of  22  feet,  and  dredging  out  an 
18-coot  channel  between  them,  connecting  the  deep  water  of  the  lake 
with  that  of  the  harbor,  and  by  closing  up  the  natural  entrance. 
6|770  feet  in  width,  by  a  solid  pile  dike,  driven  with  «.  «Iq^  \xs^ v^ 
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the  waves  and  strongly  braced.  The  proposed  length  of  each  pier 
was  1,800  feet.  The  estimated  cost  of  the  entire  project  was  $484,000. 
The  west  pier  has  now  reached  a  length  of  1,91?  teet,  the  east  pier 
1,645  feet,  and  the  pile  dike  is  completed. 

This  dike  was  built  in  1895-1897  to  close  the  natural  entrance,  to 
protect  the  harbor  from  storms,  and  prevent  the  movement  of  sand 
into  the  harbor.  The  expected  formation  of  a  sand  beach  along  the 
line  of  the  dike  is  partially  realized,  but  much  of  the  dike  is  still 
exposed  to  the  heavy  seas  and  to  damage  by  ice. 

The  amount  expended  on  the  project  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1908,  not  including  outstanding  liabilities,  was 
$448,832.36,  of  which  $92,947.07  was  expended  for  maintenance. 

About  3,600  feet  of  the  pile  dike  was  repaired  and  strengthened 
between  September  1,  1904,  and  August  6,  1906,  under  two  contracts, 
at  a  total  cost  (including  administration)  of  nearly  $54,000. 

It  is  hoped  that  no  further  work  than  this  will  oe  necessary  on  the 
dike,  but  it  is  possible  that  the  riprap  will  settle  into  the  sand  bottom 
by  the  action  of  waves  and  require  additional  rock. 

The  last  dredging  was  done  in  1904  and  gave  an  average  depth  of 
18^  feet  at  low-water  datum  and  a  least  depth  of  16  feet  (where  some 
lumps  were  left  by  the  dredge)  for  a  width  of  180  feet  to  190  feet. 

Some  shoaling  in  the  entrance  channel  has  occurred  since  this 
dredging  was  done,  soundings  taken  in  June,  1908,  showing  a  least 
depth  of  12.7  feet  in  the  central  width  of  250  feet  through  the  entrance 
and  a  least  depth  of  14  feet  on  the  center  line. 

Some  dredging  between  the  piers  will  be  done  during  the  next  few 
months  to  remove  these  shoals,  amounting  to  approximately  $16,000. 

The  usual  variation  of  water  level  extends  from  0  to  +1  foot  above 
low-water  datum. 

In  front  of  the  entrance  to  the  harbor  the  22-foot  curve  of  depth 
has  advanced  lakeward  between  400  and  500  feet  since  the  project 
for  improvement  was  adopted,  and  this  fact  will  entail  some  addi- 
tional expense  for  pier  extension  to  deep  water.  This  would  now 
require  an  addition  of  360  feet  to  the  west  pier  and  704  feet  to  the  east 
pier.  This  would  bring  the  total  cost  of  the^e  extensions  up  to 
$127,680— about  $44,512  more  than  the  original  estimate.  It  is  hoped, 
however,  that  the  original  estimate  will  finish  the  west  pier  and  build 
all  that  is  necessary  of  the  east  pier.  The  west  pier  is  now  advanced 
344  feet  farther  into  the  lake  than  the  east  pier. 

The  sand  movement  in  front  of  the  entrance  is  generally  from  the 
west  toward  the  east,  and  it  is  important  that  the  west  pier  be  ex- 
tended to  deep  water  soon,  in  order  to  shut  off  the  encroachment  of 
sand  upon  the  channel  from  that  direction.  The  extension  of  the 
east  pier  should  be  built  after  the  completion  of  the  west  pier,  and  it 
is  quite  possible  that  its  full  extension  will  not  be  necessary. 

The  commerce  of  this  port  has  increased  from  1,910  tons  in  1887  to 
656  arrivals  and  clearances,  with  90,497  tons  of  freight,  valued  at 
$691,650,  in  1896,  and  1,769  arrivals  and  clearances  in  1907,  with 
54,525  short  tons,  valued  at  $2,539,780. 

The  total  commerce  from  1880  to  1007,  inclusive,  is  estimated  at 
1,390,784  short  tons,  valued  at  $23,037,646. 

Effect  of  project  on  freight  rates:  Estimated  saving  by  water 
transportation  as  against  rail,  $1.82  per  ton,  amounting  to  $99,200 
for  the  lake  commerce  of  1907.     (See  p.  633  of  this  report)     With 
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the  original  condition  of  the  harbor  this  shipping  could  not  have 
been  carried  on,  and  the  above-mentioned  saving  in  cost  of  transporta- 
tion is  a  result  of  the  project  for  improvement. 

The  available  balance,  together  with  the  simi  recommended,  it  is 
proiK^ed  to  expend  in  extending  the  west  pier,  and  in  repairs  to  piers 
ana  dike,  and  m  dredging  between  the  piers. 

For  reports  on  examinations  and  surveys,  see  Annual  Report  of 
the  Chief  of  Engineers  for  1906,  page  679,  where  references  are 
given. 

July  1, 1907,  balance  unexpended $37, 646. 03 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 755. 07 


July  1,  1908,  balance  unexpended 36, 890. 96 

Amount  (estimated)  required  for  completion  of  existing  project 45, 401. 68 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1910,  for  works  of  improvement  and  for  maintenance,  in  addi- 
tion to  the  balance  unexpended  July  1,  1908 85, 400. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  J  J  10.) 

IS.  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation, — ^The  steamer  Alex  Nimick^  wrecked  September  21,  1907, 
on  the  south  shore  of  Lake  Superior,  proving  an  obstruction  to  navi- 
gation its  removal  was  authorized. 

Contract  has  been  entered  into,  but  no  work  has  yet  been  done. 

(See  Appendix  J  J  11.) 

EXAMINATIONS    AND    SURVEYS    MADE    IN    COMPLIANCE    WITH    RIVEH   AND 
HARBOR  ACT  APPROVED  MARCH  2,  1907. 

Reports  on  preliminary  examinations  and  surveys  required  by  the 
river  and  harrx)r  act  of  March  2,  1907,  of  the  following  localities 
within  this  district  were  dulv  submitted  by  the  district  oflfcer.  They 
were  reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors, 

Sursuant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
ocuments  as  indicated : 

1.  Preliminary  examination^  with  plan  and  estimate  of  cost  of  im- 
provem^ntj  of  Keweenaw  Canal^  Michigan^  with  a  view  to  the  con- 
struction of  a  harbor  of  refvge  at  its  eastern  end, — Reports  dated 
August  22  and  October  30,  1907,  respectively,  are  printed  in  House 
Document  No.  325,  Sixtieth  CouCTess,  first  session.  A  plan  for  im- 
provement at  an  estimated  cost  of  $210,000  is  presented. 

2,  Preliminary  examination  of  Ontonagon  Harbor^  Michigan^  with 
a  view  to  changing  the  course  of  OntoTiagon  River, — Report  dated 
September  14,  1907,  is  printed  in  House  Document  No.  444,  Sixtieth 
Congress,  first  session.  The  locality  is  not  considered  worthy  of  im- 
provement bj  the  United  States. 

S.  Preliminary  examination  of  Lake  Superior^  with  a  view  to  locat- 
ing harbors  of  refuge  on  the  north  shore, — Report  dated  October  17, 
1907,  is  printed  in  House  Document  No.  450,  Sixtieth  Congress,  first 
session.  The  locality  is  not  considered  worthy  of  improvement  by  the 
United  States  in  the  manner  proposed. 
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4.  Preliminary  examination  of  Munising  Harbor^  Michigan. — ^Re- 
port dated  September  21, 1907,  is  printed  in  House  Document  No.  479, 
Sixtieth  Congress,  first  session.  The  locality  is  not  considered  worthy 
of  improvement  by  the  United  States. 

6,  Preliminary  examination^  with  plan  and  estimate  of  cost  of  im- 
provement, of  (jrrand  Marais  Harbor^  Minnesota^  with  a  view  to  re- 
building trie  piers  at  the  entrance  and  enlarging  the  basin. — ^Reports 
dated  October  16  and  November  23,  1907,  and  January  4,  1908,  are 
printed  in  House  Document  No.  939,  Sixtieth  Congress,  first  session. 
A  plan  for  improvement  at  an  estimated  cx)st  of  $70,416  is  presented. 

EXAMINATION   AND   8UBVEY  OF  DULUTH   HARBOR,   MINNESOTA,   MADE  IN 
COMPLIANCE  WITH  RIVER  AND  HARBOR  ACT  APPROVED  MARCH  2,  1907. 

Report  dated  June  20,  1907,  by  a  Board  of  Engineers,  of  an  exam- 
ination and  survey  of  Duluth  Harbor^  Minnesota^  required  by  the 
river  and  harbor  act  of  March  2,  1907,  was  duly  submitted  and  was 
reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors^  pursu- 
ant to  law.  The  report  was  transmitted  to  Congress  and  printed  in 
House  Document  No.  221,  Sixtieth  Congress,  first  session.  A  plan  of 
improvement  at  an  estimated  cost  of  $550,800  is  presented. 

IMPROVEMENT   OF    RIVERS    AND    HARBORS    IN    THE   MILWAUKEE, 
WISCONSIN.  DISTRICT. 

This  district  was  in  the  charge  of  Maj.  W.  V.  Judson,  Corps  of  En- 
gineers, having  under  his  immediate  orders  First  Lieut.  Douglas 
MacArthur,  Corps  of  Engineers,  since  Augiist  10,  1907.  Division 
engineer,  Col.  W.  H.  Bixby,  Corps  of  Engineers,  to  February  15, 
1908,  and  Lieut.  Col.  W.  L.  Fisk,  Corps  of  Engineers,  since  that  date. 

1.  Manistique  Harbor^  Michigan, — The  original  depth  at  the  mouth 
of  the  Manistique  River  was  8  feet.  By  private  enterprise  3,000  linear 
feet  of  slab  piers  had  been  built  and  a  channel  dredged  to  a  depth 
of  11  feet  before  any  appropriation  was  made  by  the  Cjovernment. 

The  original  project,  adopted  in  1880,  provided  for  increasing  the 
depth  of  the  channel  to  13  feet  below  datum  for  a  width  of  150  feet 
by  dredging.     The  amount  expended  on  this  project  was  $3,955.05. 

The  present  project  was  adopted  by  the  river  and  harbor  act  of 
March  3,  1905,  and  provides  for  pier  construction,  breakwater  exten- 
sion, and  dredging  to  a  depth  of  19  feet  below  datum;  estimated 
cost  $270,000  (see  Annual  Report  of  the  Chief  of  Engineers  for  1905, 
p.  525). 

In  accordance  with  a  provision  in  the  river  and  harbor  act  of  March 
2,  1907,  a  modification  of  this  project  was  approved  by  the  Secretary 
of  War,  April  3,  1908.  Tlie  modification  consists  mainly  in  swinging 
the  inner  end  of  the  propo  ed  west  pier  to  the  westward,  thereby  pro- 
viding a  stilling  basin,  and  in  extending  the  east  breakwater  "about 
90  feet  farther  westward  than  at  first  provided;  estimated  cost 
$338,462. 

Neither  of  the  foregoing  estimates  includes  the  acquisition  of  land 
and  existing  structures  required  in  connection  with  the  proposed  work, 
which  have  been  transferred  to  the  United  States  without  expense. 

The  amount  expended  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1908,  was  $5,228.52,  none  of 
which  was  applied  to  maintenance. 
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The  expenditures  during  the  fiscal  year  have  been  for  general  super- 
vision. No  result  in  the  way  of  increased  depth  and  width  has  been 
obtained. 

A  dam  across  the  Manistique  River,  located  about  1  mile  from  the 
mouth  of  the  harbor,  constitutes  the  head  of  navigation. 

It  is  proposed  to  expend  the  available  balance  in  the  construction 
of  revetment  at  mouth  of  Manistique  River,  as  provided  by  the  proj- 
ect, and  in  dredging.  It  is  proposed  to  apply  the  amount  esti- 
mated as  a  profitable  expenditure  in  fiscal  year  ending  June  30, 
1910,  to  the  completion  of  the  project.  The  additional  work  is  nec- 
essary to  make  the  improvement  available. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  was 
about  15  feet.  The  usual  mean  annual  variation  of  level  of  water 
surface  is  about  1  foot. 

The  commerce  affected  by  the  project  is  in  lumber,  coal,  and  gen- 
eral merchandise.  Car  ferries  call  at  this  harbor  during  the  entire 
year.  The  volume  of  commerce  which  will  be  benefited  is  consider- 
able. 

It  is  believed  that  the  project  will  have  a  material  effect  in  con- 
trolling freight  rates  on  bulk  commodities,  such  as  coal,  grain,  and 
ore,  both  locally  and  for  transshipment. 

For  references  to  more  extended  information,  and  for  report  on 
examination  and  survey,  see  Annual  Report  for  1904,  Fart  3, 
pace  2869. 

Commercial  statistics  for  1907:  Arrivals  of  vessels,  86;  shipments 
and  receipts,  104,426  tons. 

July  1,  1007,  balance  unexpended $47,590.81 

June  80,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement   774.88 


July  1,  1908,  balance  unexi)ended 46,816.43 

Amount  (estimated)  required  for  completion  of  existing  project 288,462.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1910,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1908 288,462.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 
(See  Appendix  K  K  1.) 

S.  Gladstone  II arbor,  Michigan. — The  harbor  of  Gladstone  is  a 
natural  one,  and  tlie  main  channel  is  from  24  to  42  feet  in  depth. 
The  portion  of  this  harbor  under  improvement  was  obstructed  by 
shoals. 

The  original  project,  which  is  the  existing  project,  was  adopted  by 
act  of  March  3, 1905,  and  provides  for  dredging  to  a  depth  of  21  feet 
below  datum  of  so  much  of  the  harbor  as  lies  outside  or  a  line  drawn 
perpendicular  to  the  axis  of  the  ore  dock  through  its  outer  end. 
flstimated  cost,  $14,000.  The  amount  expended  on  the  work  up  to 
the  close  of  the  fiscal  year  ending  June  30,  1908,  was  $7,527.76,  of 
which  $247.17  was  applied  to  maintenance. 

There  have  been  no  expenditures  during  the  fiscal  year. 

The  approved  project  was  completed  in  1905;  since  then  the  ex- 
penditures have  l]Naen  for  maintenance. 
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The  maximum  draft  which  could  be  carried  June  30,  1908,  was 
about  21  feet.  The  usual  mean  annual  variation  of  level  of  water 
surface  is  about  1  foot. 

The  commerce  affected  by  the  project  is  mostly  coal,  grain,  flour, 
and  general  merchandise,  and  is  general  in  character.  The  volume 
of  commerce  is  large. 

It  is  believed  that  the  project  has  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  and  ore,  both 
locally  and  for  transshipment. 

For  report  on  examination  and  survey,  see  Annual  Report  for  1904, 
Part  3,  page  2861. 

Commercial  statistics  for  1907:  Arrivals  of  vessels,  256;  ship- 
ments and  receipts,  549,270  tons. 

July  1,  1907,  balance  unexpended $6,472.24 

July  1,  1908,  balance  unexpended 6,478.24 

(See  Appendix  K  K  2.) 

3.  Menominee  Harbor  and  River^  Michigan  and  Wisconsin. — ^Prior 
to  act  of  June  13,  1902,  the  harbor  and  river  constituted  two  works. 
By  this  act  they  were  consolidated. 

{a)  Harbor, — Original  depth  of  channel,  about  6  feet;  width,  200 
feet.  The  original  project,  adopted  in  1871,  provided  for  two  par- 
allel piers,  400  feet  apart,  extending  to  the  16-foot  contour  in  Green 
Bay,  and  for  a  channel  15  feet  deep  between  them,  modified  as  fol- 
lows: 1874,  extending  piers  to  17-foot  contour;  1890,  increasing 
depth  to  17  feet;  1899,  increasing  depth  to  20  feet  Amount  ex- 
pended on  original  and  modified  projects,  $234,344.77. 

(6)  River. — Original  navigable  depth,  5  feet.  The  original  proj- 
ect, adopted  in  1890,  provided  for  a  channel  200  feet  wide  and  17  feet 
deep,  modified  as  follows:  1892,  width  at  upper  end  reduced  to  100 
feet;  1896,  formation  of  a  turning  basin  250  leet  wide,  600  feet  long, 
17  feet  deep  at  upper  end  of  channel,  and  extending  channel  425  feet 
for  a  width  of  75  feet.  Amount  expended  on  original  and  modified 
projects,  $114,414.15. 

{c)  Harbor  a7)d  mver. — The  existing  project,  adopted  by  act  of 
Congress  approved  June  13,  1902,  provides  for  increasing  the  dep^ 
to  20  feet,  at  an  estimated  cost  of  $60,000. 

Under  a  provision  of  the  act  of  March  3,  1905,  the  existing  project 
was  modified  by  omitting  therefrom  the  improvement  of  all  that 
portion  of  the  Menominee  River  above  and  to  the  westward  of  Ogden 
Street  Bridge. 

The  amount  expended  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30, 1908,  was  $53,230.54,  of  which 
amount  $14,978.85  was  applied  for  maintenance.  Of  this  amount 
$3,372.14  was  derived  from  miscellaneous  sources. 

The  existing  project,  as  modified,  was  completed  in  1903.  Since 
then  the  expenditures  have  been  for  maintenance. 

The  expenditures  during  the  fiscal  year  have  been  for  general 
supervision  and  for  repairs  and  purchase  of  plant. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  over  the 
shoalest  part  of  the  locality  under  improvement  was  about  18  feet. 
The  mean  annual  variation  of  level  of  water  surface  is  about  1  foot 
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It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  ex- 

Senditure  in  fiscal  year  ending  June  30,  1910,  in  repairs  of  piers  and 
redgins  for  restoration  of  channel. 

The  Menominee  River  is  navigable  for  a  distance  of  about  2  miles 
from  its  mouth. 

The  volume  of  conmierce,  while  large,  is  not  increasing. 

It  is  believed  that  the  project  has  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  and  lumber, 
both  locally  and  for  transshipment. 

For  references  to  more  extended  information,  maps,  and  reports 
on  examinations  and  surveys,  see  Annual  Report  for  1904,  page  519, 
and  page  669  of  this  report. 

Corrymerddl  statistics  for  1907. — Arrivals  of  vessels,  208;  ship- 
ments and  receipts,  257,014  net  tons. 

July  1,  1907,  balance  unexpended $7, 754. 10 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  Improvem&Qt 1,809.39 


July  1,  1908,  balance  unexi>ended 5,944.71 


'Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  maintenance  of  improvement,  in  addition  to  the  bal- 
ance unexpended  July  1,  1908 20,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  K  K  3.) 

i.  Oconto  Harbor^  Wisconsin. — ^The  original  depth  at  the  mouth 
of  the  river,  about  3  feet,  was  increased  by  private  enterprise  to  4 
feet  before  work  was  begun  by  the  United  States. 

The  original  project,  adopted  in  1882,  provided  for  extending  the 
parallel  slab  piers  built  by  the  city  of  Oconto  to  the  11-foot  contour 
in  Green  Bay  and  for  a  channel  100  fept  wide  and  9  feet  deep  ex- 
tending up  the  Oconto  River  a  distance  of  about  2  miles,  at  an  esti- 
mated cost  of  $150,000;  modified  in  1897  by  abandoning  the  upper 
3,800  feet  of  the  channel ;  estimated  cost  of  modified  project,  $115,610. 

The  amount  expended  to  June  30,  1908,  was  $92,579.65,  of  which 
$8^10.18  was  applied  to  maintenance. 

There  have  been  no  expenditures  during  the  fiscal  year. 

The  9-foot  channel  was  practically  completed  in  1899. 

The  maximum  draft  that  could  be  carried  June  30, 1902,  was  about 
7.5  feet.  No  soundings  have  l)een  taken  since  then.  For  1.000  feet 
above  the  westerly  end  of  the  (lovcrnment  improvement  the  Oconto 
River  has  a  navigable  depth  of  about  3  feet. 

Mean  annual  variaticm  m  level   )f  water  surface  is  about  1  foot. 

The  commerce  benefited  by  the  improvement  is  of  a  purely  local 
character  and  small  in  volume. 

It  is  believed  that  the  project  has  no  material  effect  in  controlling 
freight  rates.  A  9-foot  harbor  on  Lake  Michigan  at  this  time  would 
be  without  value  to  commerce. 

For  references  to  more  extended  information,  maps,  and  reports 
on  examinations  and  surveys,  see  Annual  Reports  for  1904,  page  520, 
and  1906,  page  599. 

July  1,  1907,  balance  unexpended $3,420.35 

Julj  1,  1908,  balance  unexpended 8,420.35 

(See  Appendix  K  K  4.) 
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6.  Green  Bay  Harbor^  Wisconsin. — ^This  work  consists  of  two 
improved  channels — first,  from  the  moutli  of  Fox  River  northerly 
to  the  21-foot  contour  in  Green  Bay;  second,  Fox  River  below 
Depere  to  the  southerly  limits  of  the  city  of  Green  Bay.  The  inter- 
vening pool  in  Fox  River,  connecting  these  diannels,  has  a  natural 
depth  of  from  26  to  40  feet  and  requires  no  improvement.  The 
outer  channel  was  originally  circuitous  and  narrow,  with  an  available 
depth  of  11  feet.  The  original  navigable  depth  of  the  inner  channel 
was  also  11  feet. 

The  original  project  for  outer  channel,  adopted  in  1866,  provided 
for  dredffing  a  channel  200  feet  wide,  13  feet  deep,  and  8,800  feet 
lonff,  ana  for  revetting  about  650  feet  of  same  at  Grassy  Island,  mod- 
ified as  follows :  1872,  straightening  channel  and  increasing  depth  to 
14  feet;  1874,  depth  15  feet,  length  11,600  feet;  1892,  depth  17  feet, 
length  16,500  feet ;  1897,  increasing  width  at  entrance  to  500  feet 

The  original  project  tor  inner  diannel,  adopted  in  1892,  provided 
for  dredging  a  channel  150  feet  wide  and  13  feet  deep,  modified  as 
follows :  1896,  increasing  depth  to  17  feet. 

These  channels  were  completed  by  the  expenditure  of  $405,945.18. 

The  existing  project,  adopted  by  Congress  by  act  approved  June 
13,  1902,  provides  for  increasing  the  depth  of  the  outer  channel  to 
20  feet,  at  an  estimated  cost  of  $105,600.  It  also  provides  for  main- 
tenance of  existing  works. 

The  amount  expended  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1908,  was  $120,497.89,  of 
which  amount  $18,150.67  was  applied  to  maintenance. 

The  expenditures  during  the  fiscal  year  have  been  for  dredging 
for  restoration  of  outer  channel  and  for  general  supervision. 

The  approved  project  was  completed  m  1903.  Since  then  all 
expenditures  have  been  for  maintenance. 

It  is  proposed  to  apply  the  amount  estimated  as  a  profitable  expend- 
iture in  fiscal  year  ending  June  30,  1910,  in  maintenance  of  channels 
and  existing  works. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  was  about 
19  feet  in  the  outer  channel  and  13  feet  in  the  inner  channel. 

The  mean  annunl  variation  in  level  of  water  surface  is  about  1  foot 

Connecting  with  the  upper  end  of  the  inner  channel  at  Depere, 
Wis.,  Fox  River  is  navigable  by  canals  and  slack-water  navigation 
to  Portage,  Wis.,  a  distance  of  156  miles. 

The  commerce  of  Green  Bay  is  large  and  of  a  general  character. 

It  is  believed  that  the  project  has  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  gi'ain,  and  lumber, 
both  locally  and  for  transshipment. 

For  references  to  more  extended  information,  maps  and  reports 
on  examinations  and  surveys,  see  Annual  Report  for  1904,  page  521. 

Commercial  statistics  for  1907. — Arrivals  of  vessels,  1,494;  ship- 
ments and  receipts,  838,384  tons. 

July  1,  1907,  balance  unexpended $8,594.90 

June  30,  1908,  amount  expended  during  fisciil  year,  for  maintenance 
of  improvement 5, 906. 58 

July  1,  1908,  balance  unexpended 2,688.32 

July  1,  1908,  outstanding  liabilities 810.00 

July  1,  1908,  balance  available 1,87&82 
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Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  80, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 

unexpended  July  1,  1908 $40, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
.    June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
(See  Appendix  K  K  5.) 

6.  Sturgeon  Bay  and  Lake  Michiaan  Ship  Canal^  Wisconsin^  and 
harbor  of  refuge  connected  therewith, — Prior  to  act  of  June  13,  1902, 
the  canal  and  harbor  constituted  two  works.  By  this  act  they  were 
consolidated. 

(a)  Ganal. — In  its  natural  condition  x  Lake  Michigan  was  separated 
from  Sturgeon  Bay,  an  arm  of  Green  Bay,  by  a  neck  of  land  about  If 
miles  wide,  having  a  maximum  elevation  aoove  the  lake  level  of  about 
28  feet.  The  Sturgeon  Bay  and  Lake  Midiigan  Ship  Canal  and  Har- 
bor Company,  from  1872  to  1881,  constructed  across  this  neck  a  canal, 
without  locl^  or  gates,  7,200  feet  long,  100  feet  wide  at  water  surface, 
and  14  feet  deep,  and  in  continuation  of  the  canal  dredged  a  channel 
in  Sturgeon  Bay  6,100  feet  long,  of  about  same  dimensions  as  the 
canal.  Of  the  14,000  linear  feet  of  canal  banks,  8,437  feet  was  pro- 
vided with  pile  revetments.  The  United  States  assumed  possession 
of  the  canal  April  25,  1893. 

The  original  project,  adoi)ted  in  1894,  provided  for  building  6,000 
linear  feet  of  revetment,  width  between  new  revetments  to  oe  160 
feet,  for  building  2,000  linear  feet  of  fender  piling,  and  for  a  channel 

16  leet  deep;  modified  as  follows:  1896,  provided  for  a  width  of 
250  feet  between  revetments  for  the  westerly  1,000  feet  of  the  canal, 
and  for  increasing  width  between  revetments,  whenever  rebuilt,  to  160 
feet.  The  ori^nal  project  as  modified  was  completed  during  the 
fiscal  year  endmg  June  30,  1903. 

(6)  iJar&or.— before  the  construction  of  this  harbor  was  under- 
taken the  Lake  Michigan  entrance  to  the  Sturgeon  Bay  and  Lake 
Midiigan  Ship  Canal  was  entirely  unprotected  from  storms  from 
northeast  to  southwest. 

The  original  project,  adopted  in  1873,  provided  for  the  construc- 
tion of  converging  piers  850  feet  apart  at  the  shore  line,  and  250  feet 
apart  at  outer  ena,  inclosing  an  area  of  about  10  acres,  which  was  to 
be  dredged  to  the  requirements  of  navigation  at  that  time ;  modified 
as  follows:  1879,  provided  for  sheet  pilmg  the  pile  piers;  1880,  pro- 
vided for  extending  each  pier  150  leet  by  detached  cribs,  thereby 
increasing  width  of  entrance  to  335  feet,  and  dredging  to  a  depth  of 

17  feet.    The  original  project  as  modified  was  completed  in  1884. 
The  amount  expended  on  the  foregoing  projects  is  $349,119.26. 
(c)  Caned  and  harbor. — ^The  existmg  project  adopted  by  act  of 

Congr^  approved  June  13,  1902,  provides  for  maintenance  and  for 
increasing  the  depth  of  channel  to  21  feet  from  Lake  Michigan  to 
Sturgeon  Bay;  estimated  cost,  $222,000.  The  river  and  harbor  act 
approved  March  2, 1907,  authorizes  dredging  in  the  vicinity  of  Hills 
R>int. 

The  amount  expended  on  existing  project  up  to  the  close  of  the 
fiscal  year  ending  June  30,  1908,  is  $251,765.82,  of  which  $19,115.28 
was  applied  to  maintenance.  Of  this  amount  $11,839.75  was  derived 
from  miscellaneous  sources. 
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The  expenditures  during  the  fiscal  year  have  been  principally  for 
dredging  in  the  vicinity  of  Hills  Point.  About  500  feet  of  channel 
in  the  vicinity  of  the  bridge  has  also  been  dredged  to  full  project 
depth.  These  expenditures  have  resulted  in  the  completion  of  exist- 
ing project  with  the  exception  of  a  small  amount  oi  dredging  near 
Hills  Point. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  between 
Lake  Michigan  and  Green  Bay  was  about  20  feet 
'     Mean  annual  variation  in  level  of  water  surface  is  about  1  foot. 

It  is  believed  that  the  project  has  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  and  lumber. 
It  is  impracticable  to  estimate  the  amount  ox  reduction  in  rates 
thereby  effected. 

For  references  to  more  extended  information,  maps,  and  reports 
on  examinations  and  surveys,  see  Annual  Report  for  1904,  page  523. 

Commercial  statistics  for  1907. — Number  oi  vessels  passing  through 
canal,  2,328;  tonnage,  1,503,820;  estimated  value  or  cargoes,  $21,- 
011,696;  number  of  vessels  seeking  shelter,  133;  tonnage,  52,266;  num- 
ber of  passengers  passing  through  canal,  11,913 ;  increase  in  value  of 
cargo  in  1907  as  compared  with  1906,  $670,932.60. 

July  1,  1907,  balance  unexpended $58,114.26 

June  30,  1908,  amount  expended  during  flscal  year: 

For  works  of  improvement (23,514.52 

For  maintenance  of  improvement 1,022.42 

24,53a94 

July  1,  1908,  balance  unexpended 83,577.32 

July  1,  1908,  outstanding  liabilities 1,482.40 

July  1,  1908,  balance  available 32,094.92 

(See  Appendix  K  K  6.) 

7.  Operating  and  care  of  Sturgeon  Bay  and  Lake  Michigan  Ship 
Cannl,  Wisconsin. — Under  an  allotment  from  the  indefinite  appro- 
priation of  July  5,  1884,  for  operating  and  care  of  canals  and  other 
works  of  navigation,  there  was  expended  during  the  fiscal  year  ending 
June  30,  1908,  $30,077.13. 

The  amount  expended  to  June  30,  1908,  is  $281,720.28,  including 
$1,483.88  miscellaneous  receipts. 

Extensive  repairs  were  made  to  the  entrance  piers  and  to  the  revet- 
ments. Minor  repairs  were  also  made  to  the  buildings  and  plant 
pertaining  to  the  canal.  The  premises  in  the  vicinity  of  the  office 
and  watchhouses  were  graded  and  otherwise  improved,  and  the  canal 
operated  and  cared  for  in  accordance  with  the  approved  project. 

Navigation  through  the  canal  opened  April  1,  1907,  closed  by  ice 
December  27,  1907,  and  resumed  April  11,  1908. 

For  commercial  statistics,  see  report  upon  improvement  of  Stur- 
geon Bay  and  Lake  Michigan  Ship  Canal  and  harbor  of  refuge  con- 
nected therewith. 

(See  Appendix  K  K  7.) 

8,  Algoma  Harbor^  Wisconsin. — Previous  to  the  improvement  of 
this  harbor  the  depth  of  water  at  the  mouth  of  the  Ahnapee  (or  Wolf) 
River  was  only  3  feet  and  the  present  harbor  was  not  available  for 
purposes  of  commerce. 
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The  original  project  adopted  in  1875  provided  for  the  formation 
of  a  small  artificial  harbor,  connected  with  the  lake  by  a  channel  100 
feet  wide  and  13  feet  deep,  by  pier  construction,  dreaging,  and  rock 
removal,  modified  as  follows:  1884^  width  •f  entrance  increased  to 
200  feet  by  offset  in  each  pier,  main  and  detached  piers  to  be  con- 
nected by  guide  piling;  March  3,  1899,  provided  for  extending  the 
18-foot  channel,  tor  a  width  of  50  feet,  a  distance  of  800  feet  by  rock 
removal  and  dredging,  at  an  estimated  cost  of  $19,266. 

The  amount  expended  on  this  project  and  its  modifications  to  June 
80,  1908,  is  $201,681.46,  of  which  $8,687.96  was  for  maintenance. 

The  existing  project,  adoptied  by  Congress  by  act  approved  March 
2,  1907,  provides  for  the  construction  of  an  outer  harbor,  with  a 
depth  of  16  feet  of  water;  estimated  cost,  $140,000,  all  of  which  has 
been  appropriated. 

The  amount  expended  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30, 1908,  was  $28,923.31,  of  which 
$7,538.54  was  applied  to  mamtenance. 

No  result  in  the  way  of  increased  depth  has  yet  been  obtained,  but 
it  is  expected  that  the  project  will  be  completed  during  the  season  of 
1908. 

The  maximum  draft  that  could  be  carried  to  the  Goodrich  dock 
June  30, 1908,  was  about  12  feet.  The  mean  annual  variation  in  level 
of  watei*  surface  is  about  1  foot. 

Ahnapee  River  is  navigable  for  a  distance  of  about  2  miles  from 
its  mourn  for  crafts  drawing  4  feet,  but  there  are  no  vessels  plying 
on  it 

The  volume  of  commerce  benefited  is  small  and  of  a  local  character. 
It  is  believed  that  the  project  will  have  an  excellent  effect  in  control- 
ling freight  rates,  but  that  this  effect  will  be  local  and  consequently 
limited  in  amount. 

For  reference  to  more  extended  information,  maps,  and  report  on 
examination  and  survey,  see  Annual  Report  for  1904,  page  524. 

Commercial  statistics  for  1907. — Arrivals  of  vessels,  315;  ship- 
ments and  receipts,  159,559  tons. 

July  1,  1907,  balance  unexpended $46, 604. 29 

Amount  appropriated  by  sundry  clvU  act  approved  May  27,  1908—  100, 000. 00 

146,604.29 
June  80,  1908,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $21,384.77 

For  maintenance  of  improvement 6,604.29 

27,989.06 

July  1,  1908,  balance  unexpended 118,615.23 

July  1,  1908,  outstanding  liablUties 12,288.62 

July  1,  1908,  balance  available 106, 326. 61 

July  1, 1908,  amount  covered  by  uncompleted  contracts 18, 860. 25 

(See  Appendix  K  K  8.) 

9.  Kewaunee  Harbor^  Wisconsin. — The  original  entrance  to  the 
Kewaunee  River  was  not  more  than  20  feet  wide,  with  a  depth  of 
about  8  feet  at  its  shoalest  point,  and  was  obstructed  by  submerged 
bowlders.  The  present  harbor  was  therefore  not  available  for  pur- 
poses of  commerce. 


656  BEPOBT  OF  THE  OHIBF  OF  ENQINEEB8,  V.  8.  ABMY. 

The  original  project  for  its  improvement  adopted  in  1881,  which 
is  the  existing  project,  provided  for  an  artificial  entrance  channel  15 
feet  deep,  located  about  2,000  feet  south  of  the  river  mouth,  protected 
by  two  parallel  piers  200  feet  apart,  and  extending  fr(»n  the  shore  to 
the  19-foot  contour  in  the  lake.  Estimated  cost,  $200,000.  The  proj- 
ect was  completed  in  1898  at  a  cost  of  about  $150,000. 

The  amount  expended  up  to  June  30,  1908,  was  $173,222.25,  of 
which  amount  $23,222.25  was  for  maintenance.  Of  this  amount, 
$417.44  was  derived  from  miscellaneous  sources. 

The  expenditures  during  the  fiscal  year  have  been  for  maintenance 
and  general  supervision.      \ 

It  IS  proposed  to  expend  the  amount  estimated  as  a  profitable  ex- 
penditure in  fiscal  year  ending  June  30,  1910,  in  repairs  to  piers  and 
dredging  for  maintenance  of  channel. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  was 
about  15  feet.  The  mean  annual  variation  in  level  of  water  surface 
is  about  1  foot. 

Connecting  with  the  westerly  end  of  the  improved  channel 
Kewaunee  River  has  a  navigable  depth  of  4  feet  for  a  distance  of 
about  6J  miles,  but  there  is  no  regular  commerce  on  the  river. 

The  additional  work  proposed  is  for  maintenance  of  piers  and 
channel. 

The  volume  of  commerce  is  quite  large  and  is  of  a  general  char- 
acter. A  line  of  car-ferry  steamers  calls  at  this  harbor.  The  value 
of  the  water-borne  commerce  is  stated  by  the  mayor  of  Kewaunee  to 
be  as  follows:  Shipments,  $5,469,995;  receipts,  $4,603,085;  total, 
$9,973,080.    The  reliability  of  these  figures  is  uncertain. 

It  is  believed  that  the  project  has  a  material  effect  in  controlling 
frei<rht  rates  on  bulk  commodities,  such  as  coal,  grain,  etc.,  both 
locally  and  for  transshipment.  It  is  impracticable  to  estimate  the 
amount  of  reduction  in  rates  thereby  effected. 

For  references  to  more  extended  information,  maps,  and  reports 
on  examination  and  survey,  see  Annual  Report  for  1904,  page  525, 
and  page  670  of  this  report. 

Commercial  statistics  for  1907. — Arrivals  of  vessels,  401;  ship- 
ments and  receipts,  107,989  tons. 

July  1,  1907,  balance  unexpended $6,466.47 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 1,471.28 


July  1,  1908,  balance  unexpended 4,995.19 

July  1,  1908,  outstanding  liabilities '_ 125.00 

July  1,  1908,  balance  available 4,870.19 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jane 
30,  1910,  for  maintenance  of  improvement.  In  addition  to  the  bal- 
ance unexpended  July  1,  1908 60,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  K  K  9.) 

10,  Two  Rivers  Harbor,  Wisconsin. — ^The  original  depth  of  the 
entrance  to  Twin  rivers  was  from  3  to  4  feet  and  the  present  harbor 
was  not  available  for  purposes  of  commerce. 
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The  original  project  adopted  March  3.  1871,  provided  for  the  for- 
mation of  a  channel  of  navigable  width  and  13  feet  deep,  connecting 
Twin  rivers  with  Lake  Michigan  hj  building  parallel  piers  extend- 
ing to  the  19-foot  contour  and  dredging  between  them,  at  an  estimated 
cost  of  $265,588.80,  modified  in  1897,  by  terminating  the  piers  at  the 
14- foot  contour. 

The  total  amount  expended  on  original  and  modified  project  was 
$247,613.35. 

The  existing  project,  adopted  March  2,  1907,  is  a  modification  of 
plan  '•  A,"  printed  in  House  Document  No.  730,  Fifty-ninth  Con- 
gress, first  session,  and  provides  for  increasing  the  depfh  of  channel 
to  16  feet  and  for  the  construction  of  a  stilling  basin  on  the  north 
side  of  harbor.  The  sum  of  $90,000  was  appropriated  for  the  pur- 
pose. 

The  amount  expended  on  the  work  of  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1908,  was  $16,421.49,  of  which 
$8,642.98  was  applied  to  maintenance.  No  result  in  the  way  of  in- 
creased depth  has  yet  been  obtained,  but  it  is  expected  that  the  project 
will  be  completed  during  the  season  of  1908. 

The  expenditures  during  the  fiscal  year  have  been  principally  for 
timber  to  be  used  in  building  new  pile  pier  and  in  repairing  existing 
piers. 

It  is  proposed  to  expend  the  amount  estimated  as  a  profitable  ex- 
penditure m  fiscal  year  ending  June  30,  1910,  in  maintenance  of 
channel  and  existing  works. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  was  about 
12  feet  The  mean  annual  variation  in  level  of  water  surface  is  about 
1  foot. 

East  and  West  Twin  rivers  have  a  navigable  depth  of  7  feet  for  a 
distance  of  about  3  miles  and  7  miles,  respectively,  from  the  harbor 
piers.  There  is  no  regular  commerce  on  those  rivers.  For  many 
years  they  have  been  used  by  rowboats  and  for  floating  saw  logs. 

The  volume  of  commerce  of  this  harbor  is  small  and  of  a  local 
character.    Its  value  is  not  known. 

It  is  believed  that  the  project  has  a  small  effect  in  controlling 
freight  rates  on  coal  for  local  consumption,  but  the  amount  of  reduc- 
tion in  rates  is  unknown. 

For  references  to  more  e;ctended  information,  maps,  and  reports 
on  examinations  and  surveys,  see  Annual  Reports  for  1904,  page  526. 
and  for  1906,  pages  599  and  645. 

Commercial  statistics  for  1907, — Arrivals  of  vessels,  266;  receipts. 
63,580  net  tons. 

Joly  1,  1907,  balance  unexi)ended $88,956.36 

June  80,  1908,  amount  expended  during  fiscal  year: 

For  works  of  Improvement $5,  248. 22 

For  maintenance  of  improvement 8,642.08 

13,891.20 

July  1,  1908,  balance  unexpended 75,  005. 16 

July  1,  1908,  outstanding  liabilities 7, 127. 37 

July  1,  1908,  balance  available 67, 937.  79 
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July  1.  1908,  amount  covered  by  uncompleted  contracts $43, 680. 50 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1910,  for  maintenance  of  improvement  In  addition  to  the 
balance  unexpended  July  1,  190S 5,000.00 

Submitted  in  compliance  witli  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  K  K  10.) 

11.  Manitowoc  Harbor^  Wisconsin, — The  original  depth  of  water 
at  the  mouth  of  the  Manitowoc  River  was  about  4  feet  at  the  shoalest 
point,  and  the  existing  harbor  was  not  available  for  purposes  of 
commerce. 

The  original  project,  adopted  in  1854,  provided  for  building  paral- 
lel piers  220  feet  apart  and  dredging  between  them  to  obtain  a  chan- 
nel 12  feet  in  deptn  connecting  Manitowoc  River  with  Lake  Michi- 
gan, modified  as  follows:  1881,  provided  for  extending  piers  to  19J- 
i'oot  contour  and  increasing  depth  to  19  feet  at  entrance  and  15  feet 
at  the  shore  line ;  1890,  provided  for  an  exterior  breakwater  400  feet 
long,  24  feet  wide;  1896,  provided  for  increasing  depth  of  channel  to 
20  feet  and  extending  south  pier  500  feet;  1902,  provided  for  extend- 
ing the  breakwater  400  feet. 

The  original  project  as  subsequently  modified  was  completed  in 
1903.  The  total  amount  expended  thereon,  including  maintenance  up 
to  the  time  of  adoption  of  present  projects,  is  $454,666.79. 

The  existing  project,  adopted  by  Congress  March  2,  1907^  provides 
for  maintenance  of  20- foot  channel  and  for  the  reconstruction  of  the 
harbor  bv  the  removal  of  outer  500  feet  of  existing  breakwater  and 
nearly  all  of  the  old  parallel  piers  and  by  construction  of  new  break- 
waters and  piers  in  accordance  with  report  submitted  in  House  Docu- 
ment No.  C2,  Fifty-ninth  Congress,  first  session,  as  modified  by  Board 
of  Engineers  for  Rivers  and  Harbors;  estimated  cost,  $376,000,  of 
which  $5,500  is  yet  to  be  appropriated  under  continuing-contract 
authorization. 

The  amount  expended  under  the  existing  project  up  to  the  close 
of  the  fiscal  year  ending  June  30,  1908,  was  $148,509.49,  of  which 
$145,333.12  was  for  maintenance. 

The  expenditures  during  the  fiscal  year  have  been  principally  for 
breakwater  construction.  The  northerly  breakwater,  with  the  ex- 
ception of  the  rubble  mound,  is  completed.  Work  on  the  southerly 
breakwater  is  in  progress.  It  is  ex]>ected  to  complete  the  entire 
project,  with  the  exception  of  the  rubble  mounds,  during  the  season 
of  1908. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  was  about 
20  feet.  The  usual  mean  annual  variation  of  level  of  water  surface 
is  about  1  foot. 

Connecting  with  the  western  end  of  the  Government  improvement, 
Manitowoc  River  is  navigable  for  a  distance  of  about  1.8  miles. 

The  volume  of  comiuorce  is  very  large  and  of  a  general  character. 
Two  lines  of  car-ferry  steamers  call  at  this  harbor  daily  throughout 
the  entire  year. 

The  city  and  one  of  the  terminal  railroads  have  recently  begun 
extensive  improvements  of  the  inner  harbor. 

It  is  believed  that  the  project  ha*^  n  voi\v  material  effect  in  con- 
trolling freight  rates,  both  locally  and  for  transshiimient. 
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For  references  to  more  extended  information,  maps,  and  reports 
on  examinations  and  surveys  see  Annual  Reports  for  1904,  page  526, 
and  1906,  page  645. 

Commercial  statistics  for  1907, — Arrivals  of  vessels,  1,736;  ship- 
ments and  receipts,  2,753,598  net  tons. 

July  1,  1907,  balance  unexpended $200,  540.  73 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908—    270, 500. 00 

471, 040.  73 
June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  Improvement 144,904. 29 

July  1,  1908,  balance  unexpended 326, 130. 44 

July  1,  1908,  outstanding  liabilities 13,751.49 

July  1,  1908,  balance  available 312,384.95 

July  1,  1908,  amount  covered  by  uncompleted  contracts 164,330.07 

Amount  (estimated)  required  for  completion  of  existing  project..        5,  500. 00 

(See  Appendix  K  K  11,) 

12.  Sheboygan  Harbor^  Wisconsin. — The  depth  of  water  over  the 
bar  at  the  mouth  of  the  Sheboygan  River  originally  did  not  exceed 
7  feet,  and  the  present  harbor  was  not  available  for  purposes  of 
commerce. 

The  original  project,  adopted  in  1866,  provided  for  extending  the 
piers  built  by  the  city  and  county  of  Sheboygan  to  the  13-foot  contour 
and  dredging  between  them  to  a  depth  of  13  feet ;  modified  as  fol- 
lows: 1873,  for  a  deeper  channel  and  pier  extension;  1881,  for  ex- 
tendinjg  piers  to  21-foot  contour  and  a  depth  of  19  feet  at  entrance, 
diminishmg  to  15  feet  at  shore  line;  1894,  for  increasing  width  be- 
tween piers  and  for  a  channel  19  feet  deep ;  1899,  for  a  breakwater 
700  feet  long;  1902,  for  extending  both  piers  and  increasing  depth  of 
channel  to  21  feet. 

The  original  project  as  modified  was  completed  in  1904  with  the 
exception  of  100  feet  of  breakwater.  The  total  amount  expended 
thereon,  including  maintenance  up  to  the  time  of  adoption  of  present 
project,  is  $57o,099.44. 

The  existing  project,  adopted  by  Congress  March  2,  1907,  provides 
for  maintenance  of  21-foot  channel  and  works  incident  thereto,  for 
extension  of  north  breakwater,  for  a  south  breakwater,  and  for  sub- 
sequent necessary  extensions  to  each  breakwater  in  general  accordance 
with  type  plan  as  set  forth  in  rei)ort  submitted  in  House  Document 
No.  62,  Fifty-ninth  Congress,  first  session. 

An  estimate  of  the  cost  of  a  part  of  this  project,  amounting  to 
$253,000,  was  submitted  December  13,  1906,  and  published  in  River 
and  Harbor  Committee  Document  No.  3,  Fifty-ninth  Congress,  sec- 
ond session.  The  IJoard  of  Engineers  for  Kivers  and  Harbors  in  its 
report  on  this  project,  published  in  the  same  committee  document, 
stated  that  it  was  the  belief  of  the  Board  that  the  proposed  plan 
"  should  be  held  in  abeyance  until  the  completion  of  the  proposed  im- 
provements at  Ludington  and  Manitowoc,  and  that  the  adoption  of 
a  new  plan  for  the  improvement  of  any  of  these  other  harbors  "  (in- 
cluding Sheboygan)  "  should  be  postponed  until  the  efficiency  of  the 
work  at  these  two  harbors  is  demonstrated." 
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If,  however,  it  should  be  decided  not  to  hold  the  proposed  plan  in 
abeyance,  it  is  believed  that  the  work  of  improvement  should  in  the 
immediate  future  be  confined  to  extending  the  north  breakwater 
shoreward. 

Tlie  amount  expended  under  the  existing  project  up  to  the  close  of 
the  fiscal  year  ending  June  30,  1908,  was  $15,469.78,  of  which 
$2,098.66  was  for  maintenance. 

The  expenditures  during  the  fiscal  year  have  been  principally  for 
extension  of  breakwater  under  existing  contract,  for  minor  repairs 
to  piers  and  breakwater,  and  for  dredging  for  restoration  of  channel. 
Work  on  the  200- foot  extension  to  the  breakwater  is  now  in  progress, 
and  it  is  expected  the  extension  will  be  completed  in  1908. 

It  is  proposed  to  expend  the  amount  estimated  as  a  profitable  ex- 
penditure in  fiscal  year  ending  June  30,  1910,  in  repairs  of  piers  and 
dredging  for  maintenance  of  channel. 

The  maximum  draft  that  could  be  carried  June  30, 1908,  was  about 
20  feet.  The  usual  mean  annual  variation  of  level  of  water  surface 
is  about  1  foot. 

Connecting  with  the  westerly  end  of  the  Government  improve- 
ment, Sheboygan  River  is  navigable  for  a  distance  of  IJ  miles. 

The  commerce  of  Sheboygan  is  quite  large  and  of  a  general  char- 
acter. 

It  is  believed  that  the  project  has  an  economic  effect  in  the  han- 
dling of  bulk  commodities,  such  as  coal,  grain,  etc.,  both  locally  and 
for  transshipment.  It  is  impracticable  to  estimate  the  amount  of 
reduction  in  rates  thereby  effected. 

For  references  to  more  extended  information,  maps,  and  reports  on 
examinations  and  surveys,  see  Annual  Reports  for  1904,  page  627, 
and  190G,  page  645. 

Commercial  statistics  for  1907. — Arrivals  of  vessels,  695;  ship- 
ments and  receipts,  1,259,950  net  tons. 

July  1,  1907,  balance  unexpended $49,900.53 

June  30,  1908,  amount  expended  during  fiscal  year: 

For  works  of  Improvement $11,730.02 

For  maintenance  of  improvement 1, 926. 27 

13,656.29 


July  1,  1908,  balance  unexpended 36,  250. 24 

July  1,  1908,  outstanding  liabilities 2,669.98 


July  1,  1908,  balance  available 33, 580. 26 

July  1,  1908,  amount  covered  by  uncompleted  contracts 15,519.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement.  In  addition  to  the  balance 
unexpended  July  1,  1908 17,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  K  K  12.) 

IS,  Port  Washington  Harhor^  Wisconsin, — The  natural  channel  at 
the  mouth  of  the  Sauk  River  was  narrow,  and  at  the  shoalest  point 
had  a  depth  of  1  foot.  The  present  harbor  was  not  available  for 
purposes  of  commerce. 

Tlie  orignal  project,  adopted  in  1869,  provided  for  a  channel  be- 
tween parallel  piers,  150  feet  apart,  extending  from  the  shore  to  the 
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11-foot  contour,  and  for  a  basin  600  feet  long  by  200  feet  wide,  inside 
the  shore  line,  modified  as  follows:  June  7,  1877,  extending  piers  to 
15-foot  contour  and  a  second  basin  to  the  northward  and  nearly  at 
i-ight  angles  to  the  first  basin,  the. depth  in  channel  and  basins  to  be 
18  feet.  The  original  project,  as  modified,  is  the  existing  project. 
Estimated  cost,  $181,527.17. 

The  existing  project  was  completed  in  1895  at  a  cost  of  $184,484.39. 

The  amount  expended  up  to  June  30,  1908,  was  $201,946.15,  of 
which  $2,318.09  was  for  maintenance.  Of  this  amount  $68.25  was 
derived  from  miscellaneous  sources. 

The  expenditures  during  the  fiscal  year  have  been  for  maintenance 
of  channel  and  for  general  supervision. 

It  is  proposed  to  expend  the  amount  estimated  as  a  profitable  ex- 

Senditure  in  fiscal  year  ending  June  30,  1910,  in  repairs  of  piers  and 
redging  for  maintenance  of  channel. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  was  about 
13  feet.  The  usual  mean  annual  variation  of  levels  of  water  surface 
is  about  1  foot. 

The  volume  of  commerce  benefited  is  small,  and  is  of  a  local  char- 
acter. 

It  is  believed  that  the  project  has  no  material  effect  in  controlling 
freight  rates,  except  on  coal  for  local  consumption.  For  reasons 
stated  in  his  report  the  district  officer  considers  the  value  of  a  harbor 
of  the  depth  provided  by  this  project  as  less  than  the  cost  of 
maintenance. 

For  references  to  more  extended  information  and  for  reports  on 
examinations  and  surveys  see  Annual  Eeport  for  1904,  pages  528  and 
2899. 

Commercial  statistics  for  1907, — Arrivals  of  vessels,  1,342;  ship- 
ments and  receipts,  50,037  net  tons. 

July  1, 1907,  balance  unexpended $3, 408.  89 

June  30, 1908,  amount  expended  during  flacnl  year  for  maintenance  of 
Improvement 446. 79 


July  1, 1908,  balance  unexpended 3, 022. 10 

July  1, 1908,  outstanding  liabilities 910.  58 


July  1,  1908,  balance  available 2,  111.  52 


.Vmount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1910,  for  maintenance  of  imi)rovement,  in  addition  to  the  balance 
unexpended  July  1,  1008 16,000.00 

Submitted  in  compllflnce  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  K  K  13.) 

H.  Milwaukee  Harbor,  Wisconsin,  including  harbor  of  refvge, — 
Milwaukee  Harbor  and  the  harbor  of  refuge,  which  were  originally 
seMrate  works,  were  consolidated  by  the  act  of  June  13,  1002. 

The  original  depth  of  water  at  the  mouth  of  the  Milwaukee  River 
was  not  more  than  4^  feet,  and  the  present  harbor  was  not  available 
for  purposes  of  commerce;  but  the  situation  of  the  entrance,  in  a  bay 
protected  from  storms,  except  those  from  northeast  to  southeast,  and 
the  7  miles  of  interior  river  easily  susceptible  of  improvement,  have 
made  tJie  problem  of  obtaining  a  narbor  a  relatively  inexpensive  one. 
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The  original  project  for  the  improvement  of  Milwaukee  Harbor 
was  adopted  in  1845-46,  and  provided  for  dredging  the  original 
river  mouth  and  protecting  the  entrance  by  parallel  piers,  modi- 
fied as  follows:  1852,  provided  for  the  formation  of  a  channel  260 
feet  wide  and  13  feet  deep,  located  3,000  feet  to  the  northward  of 
original  mouth  of  the  Milwaukee  Eiver,  by  dredging  across  the 
overlapping  point  and  protecting  the  channel  by  parallel  piers,  each 
1,120  feet  long;  1868,  provided  for  extending  each  pier  600  feet;  1899, 
provided  for  deepening  the  channel  to  21  feet;  1C02,  provided  for 
concrete  superstructure  on  1,050  feet  of  the  north  pier;  1905,  pro- 
vided for  completing  concrete  superstructure  on  north  pier,  a  distance 
of  600  feet. 

The  original  project  for  the  harbor  of  refuge  was  adopted  in  1881 
and  provided  for  a  breakwater  7,650  feet  long,  including  an  opening 
therein  of  400  feet ;  the  acts  of  1902  and  1905  provided  for  concrete 
superstructure  on  3,450  feet  of  the  northern  end  of  the  breakwater. 

These  original  projects  as  modified  were  completed  in  1906.  The 
total  amount  expended  thereon,  including  maintenance  up  to  the  time 
of  adoption  of  tlie  present  project,  is  $1,727,426.33. 

The  act  approved  March  2.  1907,  provides  for  maintenance  of  21- 
foot  channel,  rebuilding  south  pier,  building  3,800  feet  of  concrete 
superstructure  on  breakwater,  and  modifies  the  project  by  providing 
for  an  extension  of  the  breakwater  1,000  feet,  autnorizing  an  expendi- 
ture for  these  purposes  of  $592,000,  all  of  which  has  been  appropriated* 

The  amount  expended  under  the  existing  project  up  to  uie  close  of 
the  fiscal  year  ending  June  30,  1908,  was  $168,157.14,  of  which  $167,- 
712.63  was  for  maintenance. 

Tho  expenditures  during  the  fiscal  year  have  been  principally  for 
concrete  superstructure  on  breakwater,  for  stone,  and  for  nr  timber 
for  breakwater  extension,  and  for  timber  purchased  for  repairs  and 
stored  at  Kewaunee,  Wis.  About  1,940  feet  of  concrete  superstruc- 
ture has  been  completed;  the  stone  foundation  for  breakwater  exten- 
sion is  nearly  completed,  and  several  cribs  have  been  constructed, 
but  no  crib  has  yet  been  sunk. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  was  21 
feet.  The  mean  annual  variation  of  level  of  water  surface  is  about 
1  foot. 

Milwaukee  stands  among  the  leading  lake  ports  in  the  extent  and 
value  of  its  water-borne  commerce.  To  ilihvaukee  4,172,028  tons  of 
coal  was  brought  in  1907,  to  be  locally  consumed  or  distributed  to 
points  in  the  interior.  By  means  of  car  ferries,  which  ply  both  win- 
ter and  summer,  Milwaukee  is  connected  with  several  railway  sys- 
tems terminating  on  the  east  shore  of  Lake  Michigan.  The'  total 
freight  movement  by  way  of  the  harbor  aggregated  about  5,894,49Q 
tons  for  the  calendar  year  1907. 

By  reason  of  its  excellent  harbor  the  manufacturers  and  distrib- 
utors of  ililwaukee  enjoy  superior  shipping  facilities  and  low  frei^rht 
rates,  especially  to  and  from  eastern  points.  Many  bulky  articTcj^. 
such  as  coal,  salt,  sugar,  etc.,  are  transshipped  from  water  to  rail  at 
Milwaukee.  The  favorable  effect  of  the  harbor  upon  commerce  is 
widespre:ul  throughout  several  States  Iving  to  the  westward. 

For  references  to  more  extended  information  and  for  reports  on 
examinations  and  surveys,  see  Annual  Keport  of  the  Chief  of  En- 
gineers for  1904,  pages  529  and  530. 
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Commercial  statistics  for  1907. — Arrivals  of  vessels,  5,545;  sliip- 
ments  and  receipts,  5,894,492  net.  tons. 

July  1,  1907,  balance  unexi^ended $234,388.24 

Miscellaneous    receipts 3. 391. 00 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908—    392,  000. 00 

629,  779. 90 
June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 

of    improvement 161,  847. 04 

July  1,  1908,  balance  unexpended 467,932.86 

July  1,  1908,  outstanding  liabilities. 20,707.63 

July  1,  1908,  balance  avallnble 447,  225.  23 

July  1,  1908,  amount  covered  by  uncompleted  contracts 265, 170. 03 

(See  Appendix  K  K  14.) 

15.  Milwaukee  (inner)  Harbor^  Wisconsin. — The  original  condition 
of  the  rivers  comprised  in  the  inner  harbor  of  Milwaukee  is  not  defi- 
nitely known.  These  rivers  have  been  dredged,  and  a  depth  of  about 
21  feet  below  datum  maintained  therein,  by  the  city  of  Milwaukee. 

The  original  project,  which  is  the  existing  project,  was  adopted  by 
act  of  March  3,  1905,  and  provides  for  improving  Menominee,  Mil- 
waukee, and  Kinnickinnick  rivers,  which  constitute  the  inner  liarbor 
of  Milwaukee.  This  project  provides  for  the  excavation  of  four 
turning  basins — one  in  the  Menominee  and  three  in  the  Kinnickin- 
nick; the  excavation  of  a  channel  100  feet  wide  from  the  turning 
basin  in  Menominee  River  to  its  mouth  and  150  feet  wide  thence  to 
the  harbor  entrance;  the  excavation  of  a  chnnncl  100  to  150  feet 
wide  from  the  mouth  of  the  Kinnickinnick  to  the  uppermost  turning 
basin  in  that  river,  all  channels  to  be  21  feet  deep.  The  estimated 
cost  of  this  improvement  is  $318,581.  The  act  in  adopting  the  project 
provided  that  no  part  of  the  appropriation  therefor  should  be  ex- 
pended unless  the  Secretary  of  War  shall  have  satisfactory  assurance 
that  the  city  of  Milwaukee  will  comply  with  certain  conditions. 
Stated  brief! V  the  city  must  donate  the  land  for  the  turning  basins; 
must  revet  channels  and  basins  wherever  necessary,  and  must  main- 
tain the  improvement  after  its  completion. 

By  act  approved  June  30,  1906,  Congress  authorized  the  Secretary 
of  War,  in  his  discretion,  to  modify  this  project  by  omitting  the 
turning  basin  at  the  head  of  navigation  in  the  Kinnickinnick  Kiver. 

Bv  act  approved  May  28,  1008,  Congress  authorized  the  Secretary 
of  War,  in  his  discretion,  to  enter  into  a  contract  or  contracts  for  the 
improvement  of  the  Kinnickinnick  Kiver,  as  soon  as  the  city  of  Mil- 
waukee shall  have  complied  with  the  foregoing  conditions,  so  far  as 
they  apply  to  the  Kinnickinnick  Kiver,  or  any  part  thereof. 

The  work  is  to  be  done  under  continuing  contract,  but  nothing  has 
yet  been  done. 

There  has  been  no  expenditure  under  the  existing  project,  no  as- 
surance havinff  yet  been  offered  that  the  city  of  Milwaukee  will 
fulfill  the  conclitions  above  mentioned. 

The  maximimi  draft  w^hich  could  be  carried  June  30,  1008,  was 
about  20  feet.  The  usual  mean  annual  variation  of  water  surface  is 
about  1  foot.  The  rivers  are  actually  navigable  as  follows:  Milwau- 
kee River,  about  2}  miles;  Menominee  Kiver,  about  2  miles;  Kin- 
nickinnick River  about  2}  miles. 
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The  commerce  of  Milwaukee  has  already  been  described  in  the 
report  relating  to  Milwaukee  Harbor. 

It  is  believed  that  the  project  will  have  a  material  effect  in  con- 
trolling freight  rates  on  bulk  commodities,  such  as  coal,  grain,  and 
ore,  both  locally  and  for  transshipment.  It  is  impracticable  to  esti- 
mate the  amount  of  reduction  in  rates  thereby  effected. 

For  report  on  examination  and  survey  see  Annual  Report  for  1904, 
Part  3,  page  2887. 

July  1,  3907,  balance  unexpended $100,000.00 

July  1,  190S,  balance  unexpended 100,000.00 

Amount  (estimated)  required  for  completion  of  existing  project—     218,583.00 

(See  Appendix  K  K  15.) 

16.  Racine  Harh&r^  Wisconsin. — The  entrance  to  this  harbor  at  the 
moiitli  of  Root  River  originally  varied  in  depth  from  absolute  closure 
after  storms  to  about  7  feet,  and  the  present  harbor  was  not  avail- 
able for  purposes  of  commerce. 

The  original  project,  adopted  in  1842-43,  provided  for  a  channel  13 
feet  deep  oetween  parallel  piers  160  feet  apart,  modified  as  follows: 
18G6,  provided  for  increasing  depth  to  16  feet  and  for  extension  of 
piers;  1889,  provided  for  increasmg  depth  to  17  feet  and  for  furtlier 
extension  of  piers;  1899,  provided  for  widening  channel  and  increas- 
ing depth  to  21  feet,  for  extending  the  south  pier,  and  for  a  break- 
water 600  feet  long;  1902,  provided  for  a  change  in  the  location  and 
direction  of  the  breakwater. 

The  original  project  as  modified  was  completed  in  1905.  The  total 
amount  expended  thereon,  including  maintenance  up  to  the  time  of 
ado])tion  of  present  project,  is  $507,141.72. 

The  existing  project,  adopted  by  Congress  March  2,  1907,  provides 
for  maintenance  of  21 -foot  channel  and  works  incident  thereto,  for 
extension  of  north  breakwater,  for  a  south  breakwater,  and  for  sub- 
sequent necessary  extensions  to  each  breakwater,  in  general  accord- 
ance with  type  plan  as  set  forth  in  report  submitted  in  House  Docu- 
ment No.  62,  Fifty-ninth  Congress,  first  session. 

An  estimate  of  the  cost  of  a  part  of  this  project,  amounting  to 
$225,000,  was  submitted  December  13,  1906,  and  published  in  River 
and  Harbor  Committee  Document  No.  3,  Fifty-nmth  Congress,  sec- 
ond session.  The  Board  of  Engineers  for  Rivers  and  Harbors  in 
its  report  on  this  project,  published  in  the  same  committee  docu- 
ment, stated  that  it  was  tlie  belief  of  the  board  that  the  proposed  plan 
"should  be  held  in  abeyance  until  the  completion  of  the  proposed 
improvements  at  J-.ndinglon  and  Manitowoc,  and  that  the  adoption  of 
a  new  plan  for  the  improvement  of  any  of  these  other  harbors  "  (in- 
cluding Racine)  ''  should  be  postponed  until  the  efficiency  of  the  work 
at  these  two  harbors  is  demonstrated." 

If,  however,  it  should  be  decided  not  to  hold  the  proposed  plan  in 
abeyance,  it  is  believed  that  the  work  of  improvement  should  in  the 
imniodiate  future  be  confined  to  extending  the  north  breakwater 
shoreward. 

The  total  amount  expended  on  the  work  of  existing  project  up  to 
the  close  of  the  fiscal  year  ending  June  30,  1908,  is  $18,258.71.  Of 
this  amount,  $12,112.03  was  for  maintenance. 

The  expenditure?  during  the  fiscal  year  have  been  for  extension  of 
north  break\vater,  for  maintenance  of  channel,  and  for  general  super- 
vision. 
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It  is  proposed  to  expend  the  amount  estimiited  as  a  proiitablo  ex- 
penditure in  fiscal  year  ending  June  30,  1910,  in  repairs  of  piers  and 
dredging  for  maintenance  of  channel. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  was  about 
19  feet.  The  usual  mean  annual  variation  of  level  of  water  surface  is 
about  1  foot. 

Connecting  with  the  western  terminus  of  the  Government  improve- 
ment, Hoot  Siver  is  navigable  for  a  distance  of  about  nine-tenths  of 
a  mile. 

It  is  believed  that  the  project  serves  a  useful  economic  purpose  in 
connection  with  the  handling  of  bulk  commodities,  such  as  coal,  both 
locally  and  for  transshipment,  and  that  freight  rates  on  locally  manu- 
factured articles  and  the  raw  materials  requirod  therefor  are  reduced 
by  the  competing  rail  and  water  routes. 

For  references  to  more  extended  information  and  reports  on 
examinations  and  surveys,  see  Annual  Reports  for  1904,  page  531, 
and  1906,  page  645. 

Commercial  statistics  for  1907, — Arrivals  of  vessels,  1,441;  ship- 
ments and  receipts,  497,752  net  tons. 

July  1,  1907,  balance  unexpended $49,0^.  (>2 

June  30,  1908,  amonnt  expended  during  fiscal  year: 

For  works  of  improvemont $6,040.68 

For  niaiutenance  of  improvement 7,352.90 

33,399.58 


July  1,  1908,  balance  unexpendod 35,6^.04 

July  1,  1908,  outstanding  liabilitiea. 5.036.45 


July  1,  1908,  balance  available 30,647.  5!> 


July  1,  1908,  amount  covered  by  uncompleted  contracts 21,3S0.  94 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908. 20,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  Imrbor  act  of  1899. 

(See  Appendix  K  K  16.) 

17.  Kenosha  Harbor^  Wisconsin, — The  original  depth  of  water  at 
the  mouth  of  Pike  Creek  varied  from  nothing  to  4  feet,  and  the 
present  harbor  was  not  available  for  purposes  of  commence. 

The  original  project,  adopted  in  1852,  provided  for  a  channel  13 
feet  deep  between  parallel  piers  150  feet  apart,  modified  as  follows: 
1866,  provided  for  a  navigable  channel  16  feet  deep;  1889,  provided 
for  extending  north  pier  300  feet  and  south  pier  600  feet,  and  for 
channel  16  feet  deep;  1890,  provided  for  dredging  in  "  The  Basin;  '^ 
1899,  provided  for  extending  the  south  pier,  increasing  the  width 
between  piers  to  250  feet  by  rebuilding  the  north  pier,  building  600 
ftet  of  breakwater,  and  increasing  the  depth  in  channel  and  basin  to 
21  feet  and  20  feet,  rasj)ectively;  1902,  provided  for  extending  the 
breakwater  100  feet  shoreward. 

The  original  project  as  modified  was  completed  in  1900,  with  the 
exception  of  100  feet  extension  to  breakwater.  The  total  amount 
expended  thereon,  including  maintenance  up  to  the  time  of  adoption 
of  present  project,  is  ^75,815.37. 

The  existing  project,  adopted  by  Congress  March  2,  1907,  provi(les 
for  maintenance  of  21-foot  entrance  cUaivne\,^0-ioolW'&\xv,^vccA^^vrK- 
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ing  works,  and  for  an  extension  of  200  feet  to  the  landward  end  of 
the  breakwater,  for  which  i^2*2.000  was  appropriated. 

The  total  amount  expended  on  the  work  of  existing  project  up  to 
the  close  of  the  fiscal  year  ending  June  30,  1908,  is  $7,131.83.  Of  this 
sum,  $1,040.18  was  for  maintenance. 

The  expenditures  durinsr  the  fiscal  year  have  been  for  extension  of 
north  breakwater,  for  dredging,  and  for  general  supervision. 

It  is  proposed  to  expend  the  amount  estimated  as  a  profitable  ex- 
penditure in  fi-cal  year  ending  June  30,  1010,  in  i-epairs  of  piers  and 
dredging  for  maintenance  of  channel. 

The  uiaximum  draft  that  could  be  carried  June  30, 1908,  was  about 
19  feet.  The  usual  mean  annual  variation  of  level  of  water  surface 
is  about  1  foot. 

Connecting  with  the  western  terminus  of  the  Government  impro\e- 
ment,  I^ike  Creek  is  navigable  for  a  distance  of  about  2,o00  feet. 

The  volume  of  commerce  is  not  large  and  is  chiefly  of  a  local  char- 
actor. 

It  is  l^elieved  that  the  project  has  an  effect  in  controlling  freight 
rates  on  loc^ally  manufactured  articles  and  coal  for  local  consumption. 

For  references  to  more  extended  information  and  for  repoils  on 
examinations  and  surveys,  see  Annual  Reports  for  1904,  page  532, 
and  li^OG.  page  045. 

Cowmcrcial  statistics  for  1907. — Arrivals  of  vessels,  369;  tonnage, 
108,lL>7. 

July  1,  1007,  bnlance  unexpended $40,091.82 

June  30,  1!)0S,  amount  expended  during  fiscal  year: 

For  works  of  improvement $5,  0S2. 65 

For  maintenance  of  Improvement 591.25 

6,  573. 90 


Jnlv  1,  100^,  l):il:ince  nnexi)ended 33,517.92 

Julv  1,  rJOS,  outstanding'  liabilities 4,389.38 


July  1,  IDOS,  balance  available 29,128.54 

July  1,  lOOS,  amount  covered  by  uncompleted  contracts 28,623.97 


Amount  that  can  be  profitably  expended  in  fiscal  y(»ar  ending  June  30, 
11)10,  for  maintenance  of  improvement,  In  addition  to  the  balance 
unexpendeil  July  1,  lOOS 30,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4.  1807,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  K  K  IT.) 

18,  Waid'e(/(in  Harbor,  IlUnois, — Originally  there  was  no  navi- 
gi\l)le  channel  or  natural  liarhor  at  this  phice. 

The  ori^rinal  project  was  adopted  in  1880  and  provided  for  an 
anilicial  harbor  of  suflicient  caj)acity  for  k)cal  trade  by  inclosing  an 
area  with  pile  piers,  the  entrance  channel  and  inclosed  area  to  be 
dredged  to  13  feet. 

The  amount  expended  on  original  project  prior  to  commencement 
of  operations  under  present  project  was  $218,041.41. 

The  existing  project,  adopted  by  act  of  June  13,  1902,  provides  for 
extending  both  harbor  piei^,  building  a  breakwater,  and  increasing 
d(l)ih  of  channel  to  20  feet;  estimated  cost,  $345,000,  all  of  which 
has  been  appropriated. 
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This  project  was  completed  in  1904;  since  then  the  expenditures 
have  been  lor  maintenance. 

The  total  amount  expended  in  the  work  of  existing  project  up  to 
the  close  of  the  fiscal  year  ending  June  30,  1908,  is  $370,353.15;  of 
this  sum  $66,013.76  was  for  maintenance,  of  which  amount  $72.93 
was  cerived  from  miscellaneous  sources. 

The  expenditures  during  the  fiscal  year  have  been  principally  for 
reconstruction  of  inshore  end  of  south  pier,  and  dredging  for  res- 
toration of  channel. 

It  is  propased  to  expend  the  amount  estimated  as  a  profitable  ex- 
penditure m  fiscal  year  ending  June  30,  1910,  for  maintenance  of 
piers  and  channel. 

The  maximum  draft  which  could  be  carried  June  30,  1908,  was 
about  19  feet.  The  usual  mean  annual  variation  of  water  level  is 
about  1  foot. 

The  commerce  affected  by  the  project  is  mostly  coal  and  salt  for 
transshipment.    Its  volume  is  lar^  and  increasing. 

It  is  'believed  that  the  harbor  is  of  great  convenience  to  general 
commerce,  being  a  terminus  of  the  Elgin,  Joliet  and  Eastern  Railway, 
known  as  the  Chicago  Outer  Belt  Line.  The  harbor  is  in  close  con- 
nection with  all  the  railways  entering  Chicago. 

For  reference  to  more  extended  information,  maps,  and  reports  on 
examinations  and  surveys,  see  Annual  Report  for  1904,  page  532. 

Commercial  statistics  for  1907. — ^Arrivals  of  vessels,  544 ;  shipments 
and  receipts,  884,986  net  tons. 

July  1,  1907,  balance  unexi)en(led $68,159.94 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 17,  884.  57 

July  1,  1908,  balance  unexpended 50,  275. 37 

July  1,  1908,  outstanding  liabilities . 2,8S9.02 

July  1,  1908,  balance  available 47,386.35 

July  1,  1908,  amount  covered  by  uncompleted  contracts 29, 160.  39 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
86,  1910,  for  maintenance  of  improvement,  in  addition  to  the  bal- 
ance unexi)ended  July  1,  1908 18,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  K  K  18.) 

19,  Fox  River^  Wisconsin. — The  Fox  and  Wisconsin  rivers,  sepa- 
rated at  Portage,  Wis.,  by  a  distance  of  onlv  2  miles,  one  flowing 
into  Lake  Michigan,  the  other  into  the  Mississippi  River,  were  the 
early  means  of  communication  between  those  waters.  Through  a 
board  of  public  works  the  State  beoran  and  carried  on  the  improve- 
ment until  1853,  when  it  was  transferred  to  a  private  company.  In 
1872  the  United  States  purchased  from  the  Green  Bay  and  ilissis- 
sippi  Canal  Companv  all  of  its  property  except  the  water  powers, 
water-power  lots,  and  personal  property. 

The  present  project  is  that  of  a  Board  of  Engineers,  submitted 
September  17,  1884,  and  modified  Mav  14,  1886.  It  provides  for 
deepening  and  widening  the  channel  o^  Fox  River  from  Green  Bay 
to  Montello  to  6  feet  depth  and  from  Montello  to  Portage  to  4  feet 
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depth,  with  a  width  of  the  river  channel  from  Lake  Winnebago  to 
Montello  of  100  feet,  and  for  the  renovaticm  of  12  old  locks,  at  an 
estimated  cost  of  $602,000. 

Approj)riations  aggregating  $573,750  have  been  provided  for  this 
work  and  a  revision  of  the  estimate  indicates  that  $175^53.36  will 
be  required  to  complete  it. 

The  river  and  harbor  act  of  March  2,  1907,  provided  for  mainte- 
nance of  harbors  at  Stockbridge,  Fond  du  Lac  and  Calumet,  and 
authorized  $5,000,  or  so  much  thereof  as  may  be  necessary,  for  dredg- 
ing and  otherwise  improving  the  harbor  at  Brothertown,  on  Lake 
Winnebago. 

The  improvement  of  the  Wisconsin  Eiver  was  abandoned  in  1887. 

The  amount  expended  on  the  improvement  of  the  Fox  and  Wis- 
consin rivers  from  1867  to  the  close  of  the  fiscal  year  ending  June 
30,  1008,  not  including  about  $1,700,000  expended  for  flowage  dam- 
ages and  for  the  operation  and  care  of  tne  works,  but  including 
$145,000  paid  to  the  Green  Bay  and  Mississippi  Canal  Company  for 
its  property,  was  $3,195,371.37,  of  which  amount  $591,161.39  ^\'as  ex- 
pended solely  upon  the  Wisconsin  River. 

The  works  on  Fox  River  now  consist  of  18  stone  locks,  2  stone 
guard  locks  and  8  composite  locks,  13  canals,  16  permanent  and  1 
temporary  dam,  and  various  accessories,  including  lock  houses,  ware- 
houses, a  dry  dock,  levees,  waste-weirs,  culverts,  retaining  walls,  etc. 
The  harbors  of  Stockbridge,  Calumet,  and  Miller  Bay,  Lake  Winne- 
bago, have  been  improved ;  work  has  been  commenced  on  a  harbor  at 
Brothertown,  and  snags  have  been  removed  and  bai-s  dredged  in 
Wolf  River,  making  a  4- foot  channel  100  feet  wide  to  New  London. 

The  project  depth  of  G  feet  below  mean  low  water  has  for  the  most 
part  been  obtaini'd  from  Depere  to  Princeton  lock,  a  small  amount 
of  dredirin^'  remaining  to  be  done  in  the  upper  ends  of  the  pools 
between  Berlin  and  Princeton  lock,  where  now  but  5-foot  depths 
obtain.  The  dredging  of  the  t)-foot  channel  between  Princeton  lock 
and  ilontello  is  now  in  progress,  and  the  next  appropriation  will 
be  applied  to  this  section. 

The  district  officer  states  in  his  report  that  the  value  of  the  im- 
provement to  commerce  is  so  small  as  to  be  incommensurate  either 
with  its  first  cost  or  the  co^t  of  its  maintenance,  and  that  that  por- 
tion of  Fox  River  lying  above  Montello  is  believed  to  be  unworthy 
of  further  improvement. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  at  mean 
low  water  over  the  shoalest  part  of  the  improvement  was  5  feet  from 
Depere  to  Berlin  lock,  4  feet  from  there  to  Princeton  lock  and  3 
feet  from  Princeton  lock  to  Portage,  the  head  of  navigation  on  the 
Fox  River. 

July  1,  1907,  balance  unexpended $82,  259. 97 

Miscellaneous  receipts 9.00 

82,268.97 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 

improvement 29, 710. 60 

July  1,  1908,  balance  unexpended 52,658.37 

July  1,  1008,  outstanding  liabilities 2,680.27 

July  1,  1908,  balance  available 49,878.10 
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Amount  (estimated)  required  for  completion  of  existing  project $175,353.30 

Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 75,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act 
of  June  4,  1897. 

(See  Appendix  K  K  19.) 

20.  Operating  and  care  of  locks  and  dams  on  Fox  River,  ^Yi8' 
eonsin. — Under  the  allotment  from  the  indefinite  appropriation  for 
operating  and  care  of  canals  and  other  works  of  navigation  there  has 
been  expended  during  the  year  ending  June  30,  1908,  the  sum  of 
$4o,lT  l.To. 

The  amount  expended  to  June  30,  1908,  is  $1,354,465.57,  including 
$3,157.75  miscellaneous  receipts. 

The  principal  work  done  has  been  dredging  bars  and  channels; 
making  repairs  to  locks,  dams,  and  canal  banks,  lock-houses,  dredges, 
and  boats;  renewing  the  timber  work  and  concrete  top  finish  of 
Depere  lock  above  low  water,  and  renewing  the  concrete  top  finish 
and  rebuilding  the  gates  of  Menasha  lock.  The  report  of  the  district 
engineer  officer  in  charge  shows  the  items  of  expenditures.  Naviga- 
tion was  closed  NovemW  22,  1907,  and  reopened  April  6,  1908. 

For  commercial  statistics,  see  report  of  the  district  officer  upon  the 
improvement  of  Fox  River,  Wisconsin. 

(See  Appendix  K  K  20.) 

£1.  Removing  sunken  vessels  or  craft  obstructing  or  endangenng 
naviaation. —  (a)  Wreck  of  steamer  City  of  Glasgow  in  Green  Bay 
Harbor^  TFw. — This  vessel  burned  December  3,  1907,  and  sunk  in 
the  dredged  channel  about  one  mile  inside  of  Tail  Point  light,  com- 
pletely blocking  the  channel. 

The  wreck  having  been  abandoned  by  its  owners,  the  United  States, 
on  January  8,  1908,  entered  into  contract  for  its  removal. 

On  May  23, 1908,  the  wreck  was  entirely  removed. 

{h)  Wreck  of  schooner  R.  H.  Becker  in  Shehoycjan  Harbor^ 
Wis. — ^This  vessel  capsized  May  7,  1908,  between  the  piers  near  the 
entrance  to  Sheboygan  Harbor,  Wis.,  forming  a  dangerous  obstruc- 
tion to  navigation. 

The  wreck  having  been  abandoned  by  its  owners,  it  was  removed  by 
the  United  States  at  a  cost  of  $887.67. 

(See  Appendix  K  K  21.) 

EXAMINATIONS    AND    SURVEYS    MADE    IN    COMPLIANCE    WITH    RIVER    AND 
HARBOR  ACT  APPROVED  MARCH  2,  1907. 

Reports  on  preliminary  examinations  and  surveys  required  by  the 
river  and  haroor  act  of  March  2,  1907,  of  the  followmg  localities 
within  this  district  were  duly  submitted  by  the  district  officer.  They 
were  reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors, 

Sursuant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
ocuments  as  indicated: 

1.  Preliminary  examination  of  Menominee  Harbor^  Michigan^  with 
a  view  to  the  construction  of  a  breakwater. — Report  dated  April  25, 
1907,  is  printed  in  House  Document  No.  73,  Sixtieth  Congress,  first 
session.  Improvement  of  the  locality  in  the  manner  proposed  is  not 
considered  worthy  of  being  undertaken  by  the  \3iv\\eA.  ^VeXfc^- 
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^.  Preliminary  examination  with  plan  and  estimate  of  cost  of  im- 
provement of  Kewaunee  Harbor^  Misconsin^  with  a  view  to  obtain- 
ing depths  of  18  and  20  feet^  respectively. — Reports  dated  April  12 
and  July  25,  1907,  respectively,  are  printed  in  House  Document  No. 
324,  Sixtieth  Congress,  fii-st  session.  A  plan  for  improvement  at  an 
estimated  cost  of  $53,690  is  presented. 

Section  3  of  the  river  and  iiarbor  act  of  March  2,  1907,  also  author- 
ized a  preliminary  examination  and  survey  of  Algom^a  (Ahnapee) 
Haj'hor^  Wisco7isin^  tvith  a  view  to  the  construction  of  an  outer  harbor 
and  obtaining  a  channel  16  feet  in  depth.  Improvement  of  the  local- 
ity "  bv  the  construction  of  an  outer  harbor  with  a  depth  of  16  feet  of 
water  ^'  having  been  provided  for  by  an  item  in  section  1  of  the  same 
act,  further  examination  and  report  under  authority  contained  in 
section  3  is  not  necessary. 

IMl»KOVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  FIRST  CHICAGO, 

ILLINOIS,  DISTRICT. 

This  district  was  in  the  charge  of  Col.  W.  H.  Bixby,  Corps  of 
Engineers,  divi^jion  engineer  of  the  northwest  division  to  February 
15,  11)08,  and  of  the  western  division  since  that  date. 

1,  Chicago  II arbor ^  lUiiwis, — Before  improvement  (1870)  this 
harbor  was  limited  to  the  lower  end  of  Chicago  River,  with  an  en- 
trance channel  width  of  400  feet,  depth  of  13  teet,  and  annual  com- 
merce less  than  3,000,000  tons.  A  brief  history  of  this  harbor 
improvement  prior  to  1876  is  given  on  pages  433  to  438,  Part  2, 
Annual  Report  of  the  Chief  of  Engineers  for  1876,  and  a  very  full 
description  of  the  harbor  in  its  improvod  condition  is  to  be  found  on 
pages  131  to  134,  Bulletin  No.  18  (1908),  issued  by  the  United  States 
Lake  Survey  Office,  Detroit,  Mich. 

The  present  project  was  adopted  in  1870,  modified  in  1878,  1896, 
1003,  and  1905;  that  for  present  increased  depth  of  dredging  in  outer 
harbor  being  given  by  report  of  July  16,  1897  (p.  2791,  Annual  Re- 
port of  the  Chief  of  Engineers  for  1897),  specifically  adopted  by  act 
of  March  3,  1899;  and  that  for  repair  of  north  pier  being  given  bv 
report  of  July  14, 1903  (p.  1888,  Annual  Report  of  the  Chief  of  Engi- 
neers for  1903),  adopted  by  act  of  March  3,  1905;  such  projects 
including: 

(^1)  Breakwaters  to  form  an  outer  harbor,  with  (a2)  dredging 
within  the  same  for  20- foot  draft  (21 -foot  depth). 

{b)   Exterior  breakwater,  with  a  harbor  of  refuge  behind  the  same. 

(c)  Dredging  entrance  to  inner  harbor  or  mouth  of  Chicago  River 
to  same  depth  as  out(T  harbor. 

{d)  Maintenance;  including  (^1)  the  special  repair  of  north  pier 
superstructure  and  (c/2)  some  redredging  outside  the  southern  en- 
trance to  the  basin. 

{e)   Contingencies,  including  superintendence. 

For  map  of  full  improvement,  see  page  1888,  Annual  Report  of  the 
Chief  of  Eng:ineers  for  1903. 

No  preliminary  examination  reports  appear  to  be  on  record  as  to 
joast  improvements  of  this  locality. 

A  list  of  past  survey  reports  will  be  found  on  page  600,  Annual 
Rei)ort  of  the  Chief  of  Engineers  for  1900. 

i'licre  has  l)een  expended  in  all  on  this  work  to  June  30,  1908,  the 
sum  of  $2,050,510.45,  of  which  $270,573.99  is  under  estimates  of  the 
1897  and  1903  projects. 
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The  portions  of  the  above  project  now  in  hand  are  (^2)  completion 
of  dredging  of  the  outer  harbor  basin  for  a  20-foot  draft,  estimated 
July  16,  1897,  at  $509,960;  (dl)  completion  of  repair  of  north  pier 
superstructure,  estimated  July  14,  1903,  at  $85,000;  {d2)  reopening 
(dredging)  of  the  east  (also  called  southern)  entrance  to  the  outer 
harbor  basin;  {dS)  redredging  of  the  entrance  to  Chicago  River  from 
the  lake  to  Rush  Street  Bridge;  (fl?4)  repair  of  outer  harbor  break- 
water cribs  and  filling;  {d6)  repair  of  exterior  harbor  of  refuge  break- 
water; (e)  contingencies,  including  superintendence. 

At  present  the  harbor  entrance  has  a  w^idth  of  470  feet  at  the  river 
mouth,  with  a  least  depth  of  21  feet  via  Chicago  River,  and  of  about 
16  feet  via  the  basin  entrance;  and  the  harbor  basin  carries  depths  of 
at  least  19  to  20  feet  over  its  outer  half  (portion  fully  dredged)  and  of 
at  least  8  feet  over  its  inner  half;  all  these  depths  being  referred  to 
"  Chicago  citv  datum,"  or  the  so-called  ''  low  water  of  1847,"  which  is 
579.83  feet  above  mean  tide.  New  York  Harbor  (Lake  Survey  revi- 
sions of  1907). 

The  water  level  has  a  total  variation  of  about  6.5  feet  from  highest 
known  to  lowest  known  water,  and  an  average  of  less  than  1  foot 
oscillation  per  day.  Its  average  for  the  calendar  year  of  1907  was 
680.67  feet  above  mean  tide.  New  York  Harbor,  or  0.73  foot  above 
Chicago  city  datum. 

Chicago  outer  harbor,  being  mainly  a  protection  to  Chicago  River 
entrance,  has  practically  no  commerce  except  that  of  the  river,  the 
outer  basin  bemg  used  mainly  by  yachts  and  other  small  craft.  The 
lake  commerce  of  this  locality  is  at  present  diminishing,  and  the  har- 
bor works,  while  formerly  having  added  about  5,000,000  tons  to  the 
river  commerce,  are  now  needed  mainly  to  prevent  a  more  rapid  loss 
of  the  5,000,000  tons  now  remaining. 

The  existence  of  this  improved  harbor  is  considered  to  be  of  great 
use  in  controlling  freight  rates. 

By  act  approved  May  28,  1908  (Public,  No.  153),  any  or  all  of  the 
then  available  balance  for  Chicago  Harbor  is  made  available,  in  the 
discretion  of  the  Secretary  of  War,  for  expenditure  on  the  existing 
project  for  Chicago  River. 

It  is  proposed  to  apply  the  available  fimds  and  the  further  recom- 
mended appropriation  toward  the  completion  of  the  project  by  dredg- 
ing in  the  outer  basin,  by  rebuilding  in  concrete  the  superstructure 
of  the  north  pier,  by  maintaining  existing  works,  and  to  use  some 
of  these  funds  upon  dredging  in  the  Chicago  River,  meanwhile  post- 
poning for  a  while  the  outer  basin  dredging,  which  is  not  urgent. 

July  1,  11)07,  balance  unexpendei $340,859.59 

June  90,  1008,  amount  expended  during  fiscal  jear: 

For  works  of  Improvement $14,  779. 17 

For  maintenance  of  improvement 40, 654.  41 

61 ,  433.  58 


July  1,  1908,  balance  unexiwnded ; 279, 420. 01 

July  1, 1008,  amount  covered  by  uncompleted  contracts 42, 0H('».  r>7 

Amount  (estimated)  required  for  completion  of  existing  project 44.  0<*iO.  00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80,  1910,  for  works  of  improvement  and  for  maintenance,  in 
addition  to  tlie  balance  unexpended  July  1,  1908 54,  9C0. 00 

Submitted  in  compliance  with  retiuirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  ol  \^*5^, 

(See  Appendix  LL  1.) 
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^.  Chicago  River ^  Illinois. — Before  improvement  by  the  United 
Slates  (18i)C)  the  river  channel,  as  a  result  of  municipal  and  private 
improvement,  was  navigable  for  about  14- foot  draft  boats  over  widths 
of  about  200  feet  throughout  the  length  of  the  main  river,  about  1.5 
miles,  and  of  use  bv  boats  of  12  to  14  feet  draft  for  lesser  widths  and 
for  about  5  miles  farther  length  in  the  North  Branch,  and  about  5 
miles  farther  length  in  the  South  Branch  and  forks.  A  good  brief 
history  of  river  and  harbor  improvement  at  Chicago  prior  to  1876  is 
given  on  pages  43*3-438,  Part  2,  Annual  Report  of  the  Chief  of  Engi- 
neers for  187(),  and  a  very  full  description  of  present  conditions  is  to 
be  found  on  pages  134-144,  Bulletin  No.  18  (1908),  issuec^  by  the 
United  States  Lake  Survey  Office,  Detroit,  Mich.  For  maps  of  river 
and  turning  basins,  see  pages  1892-1893,  Annual  Report,  1903. 

Past  projects,  from  1890  to  1902,  provided  for  16  leet  draft  through 
this  river.  Under  such  projects  17  feet  actual  depth  below  city  datum 
was  secured  from  the  mouth  of  the  river  via  South  Branch  and  West 
Fork  to  Ashland  avenue  (about  5.5  miles),  via  South  Branch  and 
South  Fork  to  the  stock  yards  ([about  6  miles),  and  via  North  Branch 
to  Belmont  avenue  (about  6  miles).  (See  p.  2974,  Annual  Report  of 
the  Chief  of  Engineers  for  1893 ;  p.  2793,  Report  for  1897,  and  p.  3865, 
Report  for  1900,  for  full  reports  on  history  of  improvement  and 
needs  up  to  1899.) 

The  project  of  July  2, 1902,  estimated  cost  $500,000,  as  specifically 
covered  by  act  of  Congress  June  13,  1902,  provided  for  two  largie 
turning  basins  (one  in  the  North  Branch  and  one  in  the  South 
Branch),  to  be  dredged  to  20  feet  draft  (21  feet  depth).  These  turn- 
ing basins  have  been  completely  dredged  and  partly  docked,  but  will 
need  some  annual  redredging  and  probably  some  further  dock  revet- 
ment. 

A  list  of  past  survey  reports  will  be  found  on  page  601,  Annual 
Report  of  the  Chief  of  Engineers  for  1900. 

R(»ference  to  reports  on  examination  and  survey  of  West  Fork  of 
South  Branch  of  Chicago  River,  ordered  by  the  river  and  harbor  act 
of  March  3,  1905,  will  l)e  found  on  page  008,  Annual  Report  of  the 
Chief  of  Engineers  for  1900. 

There  has  been  expended  on  projects  prior  to  1902  $448,520.51, 
and  on  the  project  of  1902,  to  June  30,  1908,  the  sum  of  $467,810.03. 
Total,  $910,330.54. 

The  only  other  work  still  to  be  done  in  this  river  in  connection  with 
above  projects  is  that  of  ordinary  repair  and  maintenance,  estimated 
at  about  $10,000  per  annum. 

The  river  and  harbor  act,  March  2,  1907,  appropriated  $300,000  for 
improvement  and  maintenance  of  this  river,  such  work  being  covered 
by  the  survey  re^^ort  of  November  14,  1899  (pp.  3805-3871,  xVnnual 
Report  of  the  Chief  of  P^ngineers  for  1900),  and  providing  for  dredg- 
ing to  21  feet  actual  depth  in  mid-channel  and  to  within  20  feet  of 
dock  lines  from  Ogden  slip  at  the  river  mouth  to  Ashland  avenue  on 
the  South  Branch,  to  the  Indiana  State  line  bridges  on  the  South 
Fork,  South  Branch,  and  to  Behnont  avenue  on  the  North  Branch 
(including  also  the  canal  around  Goose  Island,  North  Branch),  all 
originally  estimated  at  $810,000.  Project  covering  this  work  was 
approveil  as  follows : 
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(a)  Dredging  soft  material,  main  river,   Nortl)  Branch    (including 

canal),  South  Fork  of  South  Branch,  1,472,000  cubic  yards $384,000 

(&)  Bxcavation  rock  and  hard  pan  in  North  Branch  and  South  Fork, 

105.000  cubic  yards 352, 800 

(o)  Superintendence  and  inspection 73, 800 


810,600 

the  division  of  funds  between  dredging  and  excavation  being  subject 
to  modification  during  the  progress  of  work. 

Tunnels  under  Chicago  River, — Under  act  of  Congress  approved 
April  27,  1904,  the  owners  of  the  three  tunnels  under  the  Chicago 
Kiver  (by  which  the  available  draft  in  the  river  was  reduced  to  17 
feet)  were  ordered  to  have  these  tunnels  removed  or  lowered  suffi- 
ciently to  leave  over  them  a  clear  depth  of  22  feet.  As  a  result  of 
such  orders,  the  La  Salle  Street  Tunnel  has  now  been  removed  to  a 
depth  of  26  feet  over  about  200  feet  center  width  of  river ;  the  Wash- 
infi^on  Street  Tunnel  has  been  lowered  to  a  least  depth  of  22  feet  and 
fuU  river  width ;  and  the  Van  Buren  Street  Tunnel  has  been  lowered 
to  a  least  depth  of  23  feet  for  a  least  width  of  160  feet  in  the  middle 
of  the  river. 

At  present  the  river,  including  both  branches,  slightly  widened  at 
its  narrowest  parts  by  the  United  States  and  much  widened  in  the 
South  Branch  Dy  the  Chicago  Sanitary  District,  has  a  least  depth  of 
channel,  as  referred  to  Chicago  city  datum,  of  21  feet  from  the  lake 
to  Clark  Street  Bridge,  thence  19  feet  to  its  branches;  thence  in  the 
North  Branch  17  feet  to  the  north  turning  basin  and  10  feet  to 
Belmont  avenue;  and  in  the  South  Branch  17  feet  to  the  south 
turning  basin  and  through  the  West  Fork  and  Sanitary  District 
Canal  to  Lockport ;  and  in  the  South  Fork  17  feet  to  the  stock  yards. 
^For  general  description  of  the  sanitary  district  projects,  see  p.  2097, 
Annual  Report  of  the  Chief  of  Engineers  for  1902.) 

The  water  level  has  variations  of  about  6.5  feet  from  the  highest 
known  to  lowest  known  water,  and  an  average  of  less  than  1  foot  per 
day.  The  river  has  a  current  from  the  lake  toward  the  Sanitary 
District  Canal  varying  from  nothing  up  to  about  3  miles  per  hour, 
according  to  drainage  diversion  and  lake  seiches. 

The  annual  commerce  is  now  reported  at  about  6,000,000  tons,  the 
principal  items  being  grtiin,  lumber,  coal,  and  salt  (a  good  deal  of 
the  local  commerce  having,  since  1897,  gone  to  the  Calumet  River), 
and  the  present  further  improvement  is  now  mainly  needed  to  pre- 
vent furtner  loss. 

The  existence  of  this  improved  river  is  considered  to  be  of  great  use 
in  controlling  freight  rates. 

By  act  approved  Mav  28,  1908  (Public  No.  153),  any  or  all  of  the 
available  balance  for  Ohicago  Harbor  is  made  available,  in  the  dis- 
cretion of  the  Secretary  of  War,  for  expenditure  on  the  existing  proj- 
ect for  Chicago  River.  This  arrangement  practically  authorizes  a 
temporary  loan  of  harbor  funds  to  the  river  funds  so  as  to  allow  of 
immediate  prosecution  of  dredging  contracts  pending  the  full  ap- 
propriation for  completion  of  the  urgently  needed  river  work.  One 
more  appropriation  similar  to  that  of  1907  will  provide  in  Chicago 
River  tor  depths  and  widths  sufficient  to  allow  of  its  navigation  by 
the  largest  lK)ats  of  the  Great  I^kes  up  to  where  they  are  stopped 
by  the  city  bridges.    Thereafter  appropriations  should  be  haULW^ 
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until  the  city  removes  the  center  piers  and  widens  the  draws  of  its 
bridges. 

It  is  proposed  to  apply  the  funds  now  available  and  further  ap- 
propriations to  the  completion  of  the  turning  basins,  to  the  securing 
of  the  new  21-foot  depth  throughout  the  river,  and  to  the  maintenance 
of  existing  works. 

July  1,  1907,  balance  unexpended $349,095.09 

June  30,  1908,  amounted  expended  during  fiscal  year: 

For  works  of  Improvement $3,204.94 

For  maintenance  of  improvement 4,042.57 

7,247.51 


July  1,  1908,  balance  unexpended 341,847.58 


July  1,  1008,  amount  covered  by  uncompleted  contracts 277,374.90 

Amount  (estimated)  required  for  completion  of  existing  project —    510,600.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement  and  for  maintenance,  in 
addition  to  the  balance  unexpended  July  1,  1908 300,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  L  L  2.) 

S.  Calumet  Harbor^  Illinois. — ^This  harbor  is  known  on  the  Great 
Lakes  as  South  Chicago  Harbor. 

Before  improvement  (1870)  this  harbor  was  limited  to  the  lower 
end  of  Calumet  River  and  to  the  natural  depths  over  the  bar  at  its 
lake  mouth,  the  channel  entrance  having  about  100  feet  available 
width  with  about  4  feet  depth.  The  annual  commerce  was  practically 
nothing  in  either  harbor  or  river.  A  brief  history  of  this  harbor 
improvement  prior  to  1876  is  given  on  pages  441  411,  Part  2,  Annual 
Report  of  the  Chief  of  Engineers  for  1876 ;  and  a  very  full  descrip- 
tion of  present  conditions  is  to  be  found  on  pages  124-125,  Bulletin 
No.  18  (1908),  issued  by  the  United  States  Lake  Survey  Office. 
Detroit,  Mich. 

This  improvement  was  designed  to  furnish  a  safe  and  practicable 
entrance  to  Calumet  River  and  the  port  of  South  Chicago  by  the  con- 
struction of  parallel  piers  300  feet  apart,  projecting  from  the  shore 
into  Lake  Michigan,  and  by  dredging  between  them. 

The  work  began  in  1870,  and  all  the  projected  work  for  16  feet 
draft  was  accomplished  prior  to  June  30,  1896,  resulting  in  the  con- 
struction of  3,040  linear  feet  of  north  pier  and  2,020  linear  feet  of 
south  pier,  and  securing  and  maintaining  a  channel  16  feet  deep  and 
of  suital)le  width  from  water  of  similar  depth  in  Lake  Michigan  to 
the  Calumet  River  at  the  roots  of  the  piers,  at  a  cost  of  $454,483.53. 

The  present  project,  submitted  February  21,  1896,  and  specifically 
adopted  by  Congress  by  act  of  March  3,  1899  (including  minor 
changes  submitted  March  28,  1899,  modified  Julv  1,  1902,  and  ap- 
proved by  Secretary  of  War  July  11, 1902),  provic^es  for — 

(a)  \  breakwater  4,400  feet  lon^,  connected  with  the  shore  and 
running  due  east  into  tlie  hike,  termmating  in  water  32  feet  deep. 

(h)  An  extension  of  this  breakwater  2,500  feet  long  in  a  south- 
easterly direction  from  the  end  of  the  first. 

(c)  The  anchorage  area  sheltered  by  breakwater  dredged  to  20  feet 
draft  (21  feet  depth). 

(d)  South  pier  at  the  mouth  of  Calumet  River  extended  800  feet. 
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(e)  The  Calumet  River  di*edged  to  a  width  of  200  feet  and  20  feet 
draft  (21  feet  depth)  for  a  distance  of  2  miles  from  the  mouth. 

(/)  Maintenance  and  repairs. 

For  text  and  map,  including  minor  changes,  see  pages  2583-2588. 
Annual  Report  of  the  Chief  of  Engineers  for  1896,  and  page  2102 
of  the  report  for  1902. 

A  statement  of  past  examination  and  survey  reports  will  be  found 
on  page  603,  Annual  Report  of  the  Chief  of  Engineers  for  1906. 

There  has  befen  expended  on  this  work  to  June  30,  1908,  the  sum  of 
$1,456,722.63,  of  which  $1,002,238.10  is  under  the  existing  project  of 
1896. 

All  original  work  of  past  and  existing  projects  has  now  been  com- 
pleted, leaving  since  1905  only  its  repair  and  other  maintenance. 

At  present  the  protected  harbor  behind  the  lake  breakwater  is  about 
0.5  s(}uare  mile  in  area  with  20  feet  depth;  and  the  pier  entrance  to 
the  river  is  of  300  feet  width  with  at  least  20  feet  channel  depth ;  all 
depths  being  referred  to  Chicago  city  datum.  (See  Chicago  Harbor 
report.) 

The  water  level  has  a  total  variation  of  about  6.5  feet  from  the 
highest  known  to  lowest  known  water,  and  an  average  of  less  than  1 
foot  oscillation  per  day.  Its  average  for  the  calendar  year  of  1907 
was  the  same  as  that  for  Chicago  Harbor. 

Calumet  Harbor,  being  mainly  a  protection  to  Calumet  River  en- 
trance, has  practically  no  commerce  except  that  of  Calumet  River, 
although  about  half  of  the  Illinois  Steel  Company's  commerce,  belong- 
ing partly  to  the  harbor  and  partly  to  the  river  and  estimated  here- 
with, as  usual,  under  Calumet  River,  belongs  strictly  to  the  harbor. 
The  harbor  works  are  fully  entitled  to  half  the  credit  of  all  the  com- 
merce developed  by  the  combined  harbor  and  river  improvements  since 
1870,  such  aevelopment  having  now  reached  about  6,000,000  tons 
annually. 

The  existence  of  this  improved  harbor  is  considered  to  be  of  great 
use  in  controlling  freight  rates,  and  is  claimed  to  save  at  least  50  cents 
per  ton  over  Chicago  River  rates,  and  more  over  the  usual  Calumet 
(South  Chicago)  railroad  rates. 

It  is  proposed  to  apply  the  funds  now  available  to  the  necessary 
repair  and  other  maintenance  of  the  works. 

July  1, 1907,  balance  unexpemltMl $113,346.46 

Jane  80,  1908,  amount  exiHjnded  during  fiscal  year  for  niaintonauce 
of  Improvement 2, 838. 09 

Jtily  1,  1908,  balance  unexi)ended 110,  508. 37 

July  1, 1908,  amount  covered  by  uncompleted  contracts 16, 612. 50 

(See  Appendix  L  L  3.) 

4.  Calumet  River^  Illinois  and  Indiaim. — Before  improvement  of 
Calumet  Harbor  by  the  United  States  (1870) ,  this  river,  while  having 
a  navigable  channel  of  about  100  feet  width  and  13  feet  depth  for 
about  4  miles  length,  could  not  be  reached  from  the  lake  by  boats  of 
over  5  feet  draft,  because  of  the  bar  across  its  lake  mouth;  and  its 
commerce  was  then  practicallv  nothing.  At  the  time  of  the  improve- 
ment of  the  river  itself  f  1884),  the  river  had  l)econie  navigable  for  12 
feet  draft  over  widths  ot  about  100  feet  and  a  length  of  about  4  miles; 
and  for  boats  of  6  feet  draft  over  widths  of  about  50  fcet  ^\A\vs^^j\s& 
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from  the  river  mouth  of  about  16  miles  in  the  Grand  Calumet  and 
about  14  miles  in  the  Little  Calumet.  The  commerce  at  that  time 
was,  however,  less  than  600,000  tons.  A  good  brief  history  of  this 
river  and  harbor  improvement  prior  to  1876  is  ^ven  on  pages  441- 
444,  Part  2,  Annual  Keport  of  the  Chief  of  Engineers  for  1876,  and 
a  very  full  description  of  present  conditions  is  to  be  found  on  pages 
125-128,  BuUetin  No.  18  (1908),  issued  by  the  United  States  JL^e 
Survey  Office,  Detroit,  Mich. 

The  project  for  the  improvement  of  this  river,  adopted  by  Con- 
gress in  1884  and  modified  in  1886,  contemplated  securing  a  chan- 
nel 200  feet  in  width  and  16  feet  in  depth  below  low  water  in  Lake 
Michigan  from  the  mouth  of  Calumet  Harbor,  Illinois,  about  11  miles 
upward,  to  a  point  one-half  mile  east  of  Hammond,  Ind.  This 
project  was  modified  by^the  river  and  harbor  act  of  June  3, 1896,  for 
Calumet  Harbor,  so  as  to  provide  for  dredffing  the  channel  to  20  feet 
depth  from  the  mouth  2  miles  southward  Tupward). 

The  projects  of  1884  to  1896,  now  endea,  secured  a  permanent 
channel  of  200  feet  width  and  20  feet  depth  from  the  mouth  of  the 
river  about  2.5  miles  upstream  (including  a  small  turning  basin  near 
the  mouth  of  the  river) ,  thence  16  feet  depth  about  8  miles  farther, 
except  over  short  portions  where  rock  reduced  the  width  to  85  feet 
and  the  depth  to  14  feet;  and,  in  addition  a  temporary  channel  of 
10  feet  depth  and  60  feet  width^  in  the  next  6  miles,  up  to  a  point  on 
the  Grand  Calumet  one-half  mile  east  of  Hammond,  Ind.  (about  11 
miles  above  the  mouth). 

The  present  projects,  adopted  by  act  of  March  3,  1905,  provided 
for  a  channel  200  feet  wide  and  20  feet  deep  from  the  mouth  of  the 
river  to  One  hundred  and  twenty-second  street,  and  of  the  same  width 
and  16  feet  deep  from  One  hundred  and  twenty-second  street  to  the 
forks,  with  five  turning  basins,  at  a  total  estimated  cost  of  $662,480.50, 
and  $10,000  per  annum  for  maintenance.  (See  p.  605,  Annual  Report 
of  the  Chief  of  Engineers  for  1906.)  The  construction  of  the  turning 
basins  was  made  contingent  upon  the  donation  of  the  necessary  land 
to  the  United  States  free  of  cost. 

(For  estimates  in  full,  see  pp.  2942-2949,  Annual  Report  of  the 
Chief  of  Engineers  for  1904;  tor  map,  see  p.  1902  of  the  Report  for 
1903;  also,  n)r  fuller  details,  see  House  Document  No.  172,  Fifty- 
eighth  Congress,  second  session.) 

For  this  work  $682,500  has  been  appropriated,  and  $30,000  more 
of  contracts  authorized  (and  not  yet  appropriated),  thus  providing 
for  the  entire  project  and  allowing  five  years  of  maintenance  at 
$10,000  per  year. 

The  act  oi  June  13, 1902,  authorizes  the  Secretary  of  War  to  accept 
deeds,  free  of  expense  to  the  United  States,  for  lands  necessary  to 
make  a  proper  channel  200  feet  wide  from  the  forks  up  to  a  point  one- 
half  mile  above  Hammond,  Ind.  (a  stretch  of  about  5.5  miles). 

Under  appropriation  of  August  18,  1894,  for  "above  the  forks," 
$5,130.75  is  still  available,  but  dredging  has  been  discontinued  because 
of  constant  refilling.  A  resurvey  of  this  part  of  the  river  has  been 
made  to  relocate  the  ground  in  such  way  tnat  owners  may  know  just 
what  property  is  to  be  ceded  to  afford  the  best  results  to  navigation. 

A  statement  of  past  examination  and  survey  reports  will  be  found 
on  page  005,  Annual  Report,  1906,  and  reference  to  report  on  exami- 
nation made  in  compliance  with  act  of  March  2,  1907,  will  be  found 
on  page  681  of  this  report. 
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There  has  been  expended  to  June  30, 1908,  on  works  of  all  projects, 
the  sum  of  $776,363.52,  of  which  $330,595.29,  including  $3,511.50  for 
maintenance,  is  under  the  project  of  1903,  adopted  by  act  of  March 
3,  1905. 

Expenditures  up  to  date  have  resulted  in  a  channel  of  21  feet  depth 
(Chicago  datum)  from  the  river  mouth  to  One  hundred  and  sixth 
street,  with  800  feet  width  at  the  harbor  piers,  diminishing  to  200  feet 
width  at  about  Ninety-second  street,  retaining  200  feet  width  to  One 
hundred  and  sixth  street  (except  at  bridges) ;  thence  20  feet  depth 
with  200  feet  width  to  One  hundred  and  eleventh  street;  thence  21 
feet  depth  with  200  feet  width  to  One  hundred  and  fourteenth  street; 
thence  21  feet  depth  with  180  feet  width  to  One  hundred  and  twenty- 
second  street;  thence  17  feet  depth  with  180  feet  width  to  near  the 
Calumet  Western  Railroad  briage  (near  One  hundred  and  twenty- 
fourth  street) ;  thence  about  5  feet  mid-channel  depth  and  100  to  150 
feet  river  width  (undredged)  to  the  forks,  now  under  contract  to  be 
deepened  to  17  feet  depth  and  200  feet  width;  thence  about  5  feet 
depth  with  about  50  feet  width  (dredged  prior  to  1895  to  10  feet 
depth  and  to  60  feet  width,  but  since  partly  filled  up)  to  Hammond, 
Ind.  One  small  turning  basin  has  been  dredged  just  above  Ninety- 
second  street  with  250  feet  least  diameter  and  about  12  feet  depth. 

The  river  is  further  navigable  for  6- foot  draft  boats  to  Riverdale 
on  the  Little  Calumet.  12  miles  from  the  river  mouth.  It  can  also 
be  used  by  light-drart  launches,  such  as  can  pass  under  bridges, 
nearlv  to  6ary  on  the  Grand  Calumet,  about  20  miles  from  the  river 
mouth,  and  to  Blue  Island  on  the  Little  Calumet,  about  14  miles  from 
the  river  mouth,  being  stopped  at  that  point  by  rapids. 

The  water  level  has  variations  of  about  6.5  feet  from  highest 
known  to  lowest  known  water,  and  an  average  of  less  than  1  foot  per 
day.  At  dead  low  water  the  river  is  i)ractically  level  from  the  lake 
up  to  the  junction  of  the  Grand  and  Little  Calumet.  The  current  is 
very  slight  except  during  freshet  and  lake  seiches. 

Up  to  the  close  of  the  present  fiscal  year  only  one  deed  had  been 
offered  of  land  for  turning  basins.  On  June  9  was  tendered  a  deed 
conveying  to  the  United  States  the  island  in  the  river  near  Ninety- 
third  street,  and  this  deed  is  now  in  the  hands  of  the  Attorney- 
General's  Department  for  examination  prior  to  acceptance. 

An  application  of  the  sanitary  district  of  Chicago  for  permission 
to  reverse  the  flow  of  Calumet  River,  so  as  to  cause  the  water  to  flow 
from  Lake  Michigan  into  the  drainage  canal  (in  a  similar  manner  as 
has  been  done  in  tne  Chicago  River) ,  was  denied  by  the  War  Depart- 
ment March  14,  1907,  and  later  by  temporary  injunction  of  Federal 
courts;  and  the  case  is  now  being  argued.  A  final  decision  by  the 
United  States  Supreme  Court  will  probably  not  be  reached  this 
season. 

The  annual  commerce  is  now  reported  at  6,400,000  tons^  the  prin- 
cipal items  being  iron  ore,  grain,  and  coal.  It  is  steadily  increasing, 
and  new  manufacturing  plants  are  steadily  occupying  the  river  banks 
as  fast  as  the  20-foot  depths  are  carried  upstream. 

The  existence  of  this  improved  river  is  considered  to  be  of  great 
use  in  controlling  freight  rates,  and  is  claimed  to  save  at  least  50  cents 
per  ton  over  Chicago  River  rates,  and  more  over  the  usual  Calumet 
(South  Chicago)  railroad  rates. 

It  is  propose  to  apply  the  funds  now  available  «iXid  tko»^  %^^\55x 
for  the  year  ending  June  30, 1910,  to  contiiixung  Vk<b  «D2kAx\g5a^siS^  ^V 


678  BEPOBT  OF  THE  CHIEF  OF  ENGINEEBS,  U.  8.  ABMY. 

the  channel  proffressively  upstream  according  to  the  1903  project, 
adopted  by  act  of  March  3,  1905,  and  to  the  construction  of  the  turn- 
ing basins  authorized  under  such  project,  as  soon  as  the  land  needed 
therefor  be  deeded  to  the  United  States,  and  for  maintenance. 

July  1,  1907,  balance  unexpended $407,917.30 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908 —     140, 000. 00 


547,917.30 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement      190, 061. 84 


July  1,  1908,  balance  unexpended •357,855.46 


July  1,  1908,  amount  covered  by  uncompleted  contracts IOS.000.00 

Amount  (estimated)  required  for  completion  of  existing  project 30,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement,  in  addition  to  the  balance 
unexiiended  July  1,  1908 30,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civU  act  of 
June  4,  1897. 

(See  Appendix  L  L  4.) 

5.  Michigan  City  Harbor^  Indiana, — ^The  inner  and  outer  harbors 
were  formerly  separate  works.  They  are  now  consolidated  in  con- 
sequence of  the  requirements  of  the  river  and  harbor  act  of  June  13, 
1902. 

The  improvement  of  this  harbor  dates  from  1836,  and  has  resulted 
in  establishing  an  inner  harbor  for  local  commerce  and  partly  com- 
pleting an  outer  harbor  designed  to  facilitate  entrance  to  the  former 
and  a  fiord  refuge  for  vessels  engaged  in  general  lake  commerce. 

The  inner  harbor. — This  has  been  made  by  deepening  the  entrance 
to  Trail  Creek  and  protecting  the  channel  by  piers  extending  to  deep 
water  in  Lake  Michigan,  to  which  operations  were  limited  until 
1870.  The  original  depths  before  improvement  were  9  feet  upon  the 
outer  bar  and  3^  feet  or  less  at  the  entrance  to  the  inner  harbor;  and 
the  width  varied  from  175  feet  in  the  lower  portion  to  60  feet  or  less 
in  the  upper  portion.  Since  1882  the  entrance  channel  has  been  pro- 
longed up  the  creek  by  dredging  between  revetments,  so  fast  as  they 
are  built  on  established  wharf  lines  at  the  expense  of  the  adjoining 
property  owners,  as  required  by  city  ordinance. 

No  recent  general  project  for  the  expenditure  of  funds  has  been 
definitely  called  for;  and  work  for  the  past  twenty  years  has  been 
based  upon  securing  a  15-foot  draft  at  low  water  to  within  about  25 
feet  of  dock  lines,  as  indicated  in  the  Annual  Reports  of  the  Chief 
of  Engineers  for  1879  to  1882,  and  over  a  length  of  river  from  the 
lake  up  to  the  present  Lake  Erie  and  Western  Railroad  bridge,  as 
shown  on  maps  in  the  xVnnual  Reports  of  the  Chief  of  Engineers 
for  1882  (p.  2270)  and  1896  (p.  2()7G).  The  practice  in  this  river 
has  been  for  the  General  (iovernment  to  do  all  w^ork  outside  the 
general  shore  line  of  the  lake  and  the  dredging  in  the  river  channel, 
and  for  the  city  or  private  owners  to  put  in  the  docking  of  the  river 
front  and  make  necessary  repairs  to  private  slips  and  harbors.  The 
maps  of  the  1882  and  1896  reports  show  a  medium-sized  upper  turn- 
ing basin,  a  small  middle  turning  basin,  while  the  appropriation  of 

« Includes  $5,130.75  for  "  above  the  forks." 
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March  3,  1905,  provided  for  widening  the  river  at  its  lowest  bend 
sufficient  to  form  a  large  lower  turning  basin  between  the  lake  and  the 
first  bridge  of  the  river  (completed  April  30,  1900). 

A  recent  act  of  the  Inaiana  legislature  now  allows  the  city  to  build 
revetments  and  to  assess  their  cost  upon  the  property  benefited,  as  in 
cases  of  sewer  construction;  and  such  extensive  reconstruction  of 
revetments  is  soon  to  be  made  by  the  city  as  will  allow  the  channels 
to  be  deepened  by  the  United  States  to  20  feet  from  the  entrance  to 
Franklin  Street  Bridge,  to  18  feet  from  there  to  the  railroad  bridge, 
and  to  16  feet  thence  to  the  upper  end  of  the  harbor  as  soon  as  funds 
become  available  for  such  w^ork. 

In  recent  years  the  inner  harbor  improvement,  with  the  exception 
of  the  lower  turning  basin,  has  been  purely  one  of  dredging,  and  has 
resulted  in  creating  a  channel  9,159  feet  long  between  revetments 
from  100  to  175  feet  apart,  except  at  the  turning  basins,  where  the 
width  is  about  330  feet.  The  upper  limit  of  this  improved  channel 
is  100  feet  above  the  upper  turning  basin  on  the  map  above  referred 
to;  but  above  the  lower  part  of  the  upper  basin  the  channel  has 
shoaled  and  is  not  available  for  lake  vessels. 

The  completion  of  the  project  of  1882-1896  requires  that  this  dredg- 
ing shall  be  extended  upstream  about  1,000  feet  beyond  the  upper 
turning  basin  (about  64,000  cubic  yards,  now  estimated  at  about 
$16,000). 

The  piers  forming  the  lake  entrance  to  the  river,  originally  treated 
as  part  of  the  inner  harbor,  are  now  treated  as  a  part  of  the  outer 
haroor  and  are  described  below  imder  that  head. 

Dredging  operations  were  carried  on  by  the  U.  S.  suction  dredge 
GeTieraf  (ruUapie  and  by  a  hired  dredge  in  June;  all  being  of  the 
nature  of  maintenance. 

The  channel  does  not  maintain  itself,  and  provision  should  be  made 
for  periodical  dredging  at  an  expense  of  about  $6,000  per  year. 

The  outer  A«r6or.— Michigan  City,  being  at  the  southern  end  of 
the  lake,  is  exposed  to  northerly  storms,  especially  those  from  west 
of  north,  with  a  clear  sweep  of  the  length  of  the  lake,  about  250 
miles.  As  a  result  there  arose  a  demand  for  a  harbor  of  refuge  in 
this  vicinity,  which  was  answered  in  1870  by  the  adoption  of  a  project 
for  the  creation  of  an  outer  harbor  at  this  place,  which  was  to  consist 
of  an  outer  basin  east  of  the  entrance  to  the  inner  harbor.  In  1882 
this  project  was  extended  to  include  the  construction  of  an  exterior 
breakwater  northwest  of  the  entrance.  The  piers  and  breakwaters 
covering  the  outer  basin  were  completed  in  1885,  and  have  a  total 
length  of  8,171  feet,  measured  on  the  harbor  face,  viz,  a  pile  pier, 
1,225  feet  long,  extending  in  a  northwesterly  direction  from  the 
shore  and  closing  the  basin  on  the  east;  a  crib  breakwater,  1,411  feet 
long,  extending  southwesterly  from  the  lake  end  of  the  pile  pier  and 
closing  the  basin  on  the  northwest,  and  a  crib  pier,  535  feet  long, 
measured  from  the  angle  in  the  harbor  face,  or  505  feet  measui-ed 
from  the  rear  face  of  the  breakwater,  extending  northwesterly  fnmi 
the  southwest  end  of  the  crib  breakwater.  The  exterior  breakwater 
contemplated  by  the  project  of  1882  was  to  have  a  total  length  of 
2^000  wt^  but  a  length  of  onlv  700  feet  had  been  built. 

The  river  and  harbor  act  of  March  3, 1899,  authorized  the  adoption 
of  the  project  of  a  Board  of  Engineers  as  pvvuled  m  Wvi  Kwww'SiN. 
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Eeport  of  the  Chief  of  Engmeers  for  1897,  pages  2899  to  2904,  in- 
clusive, and  provided  for  the  completion  of  the  work  under  the  con- 
tinuing-contract  q^stem.  This  project  requires  the  extension  of  the 
old  breakwater  pier  by  600  feet,  the  construction  of  a  new  detached 
exterior  breakwater  1,500  feet  long,  and  the  removal  of  the  old  de- 
tached exterior  breakwater.  The  estimated  cost  of  the  work  was 
given  at  $282,150,  but  it  is  now  evident  that  this  sum  will  be  exceeded. 

The  Annual  Report  of  the  Chief  of  Engineers  for  1897,  pages  2899 
to  2904,  contains  the  full  report  of  the  Board  of  Engineers  referred 
to  above,  and  a  map  showing  the  outlines  of  the  present  project  is 
opposite  page  2904  of  that  report. 

On  both  inner  and  outer  harbors,  up  to  June  30, 1908,  the  expendi- 
tures were  as  follows: 

Expended  on  previous  projects,  1836  to  June  30,  1002 : 

For  construction v-^ $1,009,607.04 

For  maintenance 187,084.80 

|1, 196, 691.84 

Expended  on  existing  project  of  1899,  amended  1906 : 

For  construction $809,621.78 

For  maintenance 62, 686. 69 

872,207.42 


1,668,799.26 


By  joint  resolution  of  Congress  approved  May  18,  1908  (Public 
No.  23),  the  Secretary  of  War  was  authorized,  in  his  discretion,  to 
use  any  unexpended  balance  of  money  heretofore  appropriated,  or 
that  may  be  hereafter  appropriated  for  the  improvement  or  mainte- 
nance 01  this  harbor,  for  the  rebuilding  of  the  western  revetment 
upon  a  new  alignment,  with  the  view  of  widening  the  channel. 

The  district  officer  estimates  that  to  complete  the  original  project 
and  the  channel  widening  will  cost  $16,000  for  original  dredging  (up- 
per end  of  inner  harbor),  $30,000  for  original  breakwater  construc- 
tion (last  200  feet  length),  $72,000  for  the  newly  authorized  channel 
entrance  widening,  and  $62,000  for  repair,  maintenance,  and  super- 
vision, in  addition  to  $10,000  later  each  year  for  ordinary  maintenance 
of  redredging  channel  and  repairing  piers,  for  which  additional  ap- 
propriations of  $105,000  will  be  required  exclusive  of  yearly  mainte- 
nance. 

The  funds  in  hand  will  be  expended  toward  widening  of  channel 
entrance,  completion  of  original  project,  and  for  maintenance  and 
contingencies. 

Information  received  as  to  the  efFect  of  the  project  on  freight  rates 
is  meager,  but  indicates  that  in  a  general  way  the  improvement  has 
a  tendency  to  reduce  charges  and  secure  advantageous  charters  for 
shippers.  The  city  is  growing  rapidly  and  steaaily.  The  present 
commerce  is  shown  by  tables  in  the  appendix.  The  commerce  bene- 
fited by  the  improvement  is  mainly  lumber  and  salt,  brought  from 
the  northern  harbors  by  small  steam  barges  and  by  sailing  vessels. 
The  passenger  travel  is  steadily  increasing. 
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July  1, 1907,  balance  unexpended $84, 983. 27 

June  90,  1908,  amount  expended  during  fiscal  year  for  maintenance 

of  improvement 5, 518. 76 


July  1, 1908,  balance  unexpended 79, 464. 51 

July  1,  1908,  outstanding  liabilities 159. 73 


July  1,  1908,  balance  available 79, 304. 78 


July  1, 1908,  amount  covered  by  uncompleted  contracts 4, 885. 50 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
90,  1910,  for  works  of  Improvement  and  for  maintenance.  In  addi- 
tion to  the  balance  unexpended  July  1,  1908 75, 000. 00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  L  L  5.) 

6.  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation. — (a)  Canal  boat  Pallas^  in  North  Branch  of  Chicago 
RiveVy  near  Kimie  street. — Reported  as  an  obstruction  to  navigation 
by  vessel  owners;  was  raised  and  then  sunk  in  deep  water  in  Lake 
Michigan  at  a  total  cost  to  the  United  States  of  $317.18. 

(h)  Steam  barge  Atlas j  in  Main  Branch  of  Chicago  River ^  near 
Clark  street. — ^Reported  as  an  obstruction  to  navigation;  was  de- 
stroyed and  the  debris  removed  from  the  river  channel  at  a  total  cost 
to  the  United  States  of  $4,134.96. 

(o)  Barae  No.  2  of  Lake  Michigan  Car  Ferry  Transportation  Com- 
pany^  in  Lake  Michigan  ai  a  point  about  3  miles  ENE.  \  E.  from 
Calumet  Harbor  breakwater  light. — Reported  a  serious  ob.^truc- 
tion  to  vessds;  was  removed  at  a  total  cost  to  the  United  States  of 
$12,468.24. 

{d)  Tug  Macatawa^  in  Calumet  River ^  near  Chittenden  Bridge. — 
Abandoned  by  owners;  was  broken  up,  wreckage  removed,  at  a  total 
cost  to  the  United  States  of  $240.83. 

(See  Appendix  L  L  6.) 

EXAMINATIONS    AND    SURVEY    MADE    IN    COMPLIANCE    WITH    RTVEB    AND 
HARBOR  ACT  APPROVED  MARCH  2,  1907. 

Reports  on  preliminary  examinations  and  survey  required  by  the 
riv6r  and  harbor  act  of  March  2,  1907,  of  the  following  localities 
within  this  district  were  duly  submitted  by  the  district  officer.  They 
were  reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors, 

Sursuant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
ocuments  as  indicated : 

i.  Preliminary  examination  with  plan  and  estimate  of  cost  of  im- 
provement of  Calumet  River^  Illinois^  with  a  view  to  obtaining  a 
depth  of  SO  feet  from  One  hundred  and  twenty-second  street  to  its 
forks.— Reports  dated  November  11  and  25, 1907,  are  printed  in  House 
Document  No.  849,  Sixtieth  Conffress,  first  session.  A  plan  for 
improvement  at  an  estimated  cost  oi  $78,000  is  presented. 

£.  Preliminary  examination  and  survey  of  harbor  at  Oary^ 
/fu2.— Reports  dated  November  16,  1907,  and  February  24,  1908,  are 
printed  in  House  Document  No.  955,  Sixtieth  Congress,  first  ses- 
sion. A  plan  for  improvement  at  an  estimated  cost  of  $1,140,000  is 
presented. 
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The  local  oflBcer  was  also  charged  with  the  duty  of  making  a  pre- 
liminary examination  and  survey  of  Indiana  Harbor^  Indiana^  pro- 
vided for  in  the  river  and  harbor  act  of  March  2,  1907,  and  report 
thereon  will  be  duly  submitted  when  received. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  SECOND  CHICAGO. 

ILLINOIS,  DISTRICT. 

This  district  was  in  the  charge  of  Maj.  C.  S.  Rich6,  Corps  of  Engi- 
neers. Division  engineer,  Col.  W.  H.  Bixby,  Corps  of  Engineers,  to 
February  15,  1908,  and  Lieut.  Col.  W.  L.  Fisk,  Corps  of  Engineers, 
since  that  date. 

i.  Illinois  River  J  Illinois. — (a)  Below  Copperas  Crc^. — ^The  proj- 
ect, which  contemplates  the  extension  of  slack-water  improvement 
bogun  by  the  State  of  Illinois  from  Copperas  Creek  lock  to  the 
Mississippi  River,  and  which  includes  the  construction  of  two  locks 
350  feet  long  between  sills,  75  feet  width  of  chamber,  with  7  feet  of 
water  over  sills  at  low-water  level  of  1879,  and  dredging  the  channel 
where  necessary  to  obtain  7  feet  depth  at  low  water,  was  adopted 
in  1880. 

The  lock  and  dam  at  Kampsville,  111.,  31  miles  above  the  mouth  of 
Illinois  River,  has  been  comj)leted  and  in  use  since  1894,  and  that  at 
La  Grange,  79  miles  above  the  mouth,  since  1890. 

The  State  of  Illinois,  aided  by  the  United  States,  has  executed  part 
of  the  general  project  by  the  construction  of  locks  and  dams  at  Henry 
and  at  Copperas  Ci-eek,  completing,  except  dredging,  that  part  of  the 
project  between  La  Salle  and  the  mouth  of  Copperas  Creek,  a  dis- 
tance of  about  90  miles,  over  which  section  the  State  of  Illinois  col- 
lects tolls. 

Harbor  lines  on  both  sides  of  the  river  at  Peoria  have  been 
established. 

The  United  States  has  expended  on  this  work  to  June  30,  1908, 
$1,526,188.09,  of  which  $10,408.22  was  expended  during  the  fiscal  year 
in  maintenance  of  plant  and  rebuilding  same,  care  and  repair  of  prop- 
erty and  plant,  snagging  and  supervision  of  the  river. 

The  improvement  of  Illinois  River  has  been  in  progress  many  years, 
and  the  present  navigable  depth  has  obtained  at  ordinary  stages  of 
the  river  for  several  years,  during  which  freight  rates  in  the  vicinity 
have  decreased  to  some  extent;  but  as  freight  rates  generally  have 
diminished  during  these  years,  it  is  impossible  to  state  whether  the 
effect  of  river  competition  is  shown  in  diminished  railroad  freight 
rates.  The  closing  of  the  river  to  navigation,  however,  would  unques- 
tionably lead  to  a  rise  in  freight  rates  on  the  adjacent  railways,  and  as 
the  volume  of  freight  affected  would  be  large,  a  good  navigable  con- 
dition should  be  maintained. 

There  are  many  wagon  bridges  and  railroad  bridges  across  the 
river,  and  at  Peoria  the  troughs  of  large  distilleries  discharge  into  the 
channel;  the.se  structures  have  l)een  modified  from  time  to  time  to 
meet  the  demands  of  navigation. 

It  is  proposed  to  apply  the  available  funds  and  the  appropriation 
recommended  toward  maintaining  the  navigable  channel  of  7  feet 
depth,  removing  snags,  dredging,  care  and  repair  and  rebuilding 
plant,  and  such  local  surveys  as  may  be  necessary  from  time  to  time. 
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July  1, 1907,  balance  unexpended $70,952.44 

Received  from  sales,  etc. ' 244. 10 


71, 106.  54 
June  30, 1908,  amount  expended  during  fiscal  year : 

For  works  of  improvement $7,4(W.22 

For  maintenace  of  improvement 3, 000. 00 

10,408.22 


July  1, 1908,  balance  unexpended GO,  72R.  32 

July  1,  1908,  outstanding  liabilities 1, 000. 00 


July  1,  1908,  balance  available 59,728.32 


Amount  (estimated)  required  for  completion  of  existing  project 142,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for^ivorks  of  improvement  and  for  maintenance,  in  addi- 
tion to  the  balance  unexpomled  July  1,  1908 50,000.00 

Submitted  in  compliance  witli  requirements  of  sundry  civil  act  of 
June  4,  ISffT,  and  of  section  7  of  the  river  and  harlK)r  act  of  1899. 

(ft)  From  Copperas  Creek  to  La  Salle. — The  first  appropriation 
for  this  section  of  the  river  was  made  March  2, 1907,  and  the  approved 
project  for  its  expenditure  provides  for  securing  the  same  navigable 
conditions  from  Copperas  Creek  to  La  Salle  as  are  planned  for  the 
lower  river,  i.  e.,  a  channel  depth  of  7  feet  at  low  water. 

Operations  have  consisted  in  snagging,  supervision,  and  repairs 
and  additions  to  plant  for  dredging  puriK)ses;  surveys  have  l^een 
made  to  locate  shoal  points  and  bars.  The  stage  of  water  has  been 
too  high  to  render  dredging  either  practicable  or  necessary.  Work 
on  this  section  of  the  river  is  to  be  carried  on  with  the  same  plant 
used  on  the  lower  section. 

The  amount  expended  to  June  30, 1908,  is  $8,392.74. 

It  is  proposed  to  apply  the  available  funds  to  securing  and  main- 
taining a  navigable  channel  of  7  feet  depth,  snagging,  care,  and 
repair  of  propertv  and  plant,  ins[>ection  and  prevention  of  obstruc- 
tions and  encroachments,  and  such  local  surveys  as  may  be  necessary. 

July  1,  1907,  iMlance  unexiiendwl $48,499.52 

June  30,  1908,  amount  exfiendt-d  during  fincal  ye»r  for  works  of  ini- 

provement 6,  S92.20 


July  h  1908,  iMlance  unexriended 41.C07.26 

July  1,  1908,  outrtanding  liablJitie;^ a)r».00 


July  h  1908,  iMlance  available 41.107.26 

(See  Appendix  M  M  1.) 

£,  Operating  and  f-are  of  La  Grange  and  Kfntijn"'ilh  lor  ha,  Illinois 
Rirerj  and  approachrn  th*nfo, — These  locks  and  dams  have  Ik^u 
maintained  ana  operated  under  the  indefinite  a|)i>n»priation  provided 
for  in  section  4  of  the  river  and  harlK)r  act  of  July  5.  ISSi. 

(fl)  La  Grange  lofh  and  dam. — The  river  wa-  o(>en  to  n aviation 
the  entire  year.  From  Julv  1  to  -JO,  11»07.  all  l^uits  pas^^'d  throupi:h 
the  lock:  m>m  July  21  to  .^ept^'mlxT  20  al>»ut  one-third  of  the  Ixiats 
passed  torough  the  h>ck.  and  frr>m  S**ptenil>er  21  to  PVlmian-  10  all 
Doats  passed  over  the  dam«    Thei-e  was  ex|>ended  during  tlie  year 
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(b)  KampsviUe  loch  and  dam. — ^The  river  was  open  to  navigation 
the  entire  year,  but  the  lodk  was  closed  a  short  time  in  December,  re- 
pairs being  in  progress.  Kebuilding  lock  gates  was  undertaken  and 
well  advanced,  oeing  interrupted  by  high  water.  Mud  was  dredged 
from  lock  chamber  and  entrances.  Hi^  water  prevailed  to  the  close 
of  the  fiscal  year.  There  was  expended  during  the  fiscal  year 
$7,378.08. 

(See  Appendix  M  M  2.) 

3.  Illinois  and  Mississippi  Canalj  Illinois. — ^The  object  of  the  im- 

Jrovement  is  to  furnish  a  link  in  a  nava^ble  waterway  from  Lake 
[ichigan  to  the  Mississippi  River  at  the  mouth  of  Kock  Biver, 
Illinois. 

The  canal  has  been  located  on  the  Bock  Island  route,  approved  by 
the  Secretary  of  War  October  27,  1888,  as  directed  in  the  act  of  Con- 
gress of  August  11,  1888.  It  proceeds  from  the  Illinois  River  at  its 
great  bend.  If  miles  above  the  town  of  Hennepin,  HI.;  thence  via 
Bureau  Creek  Valley  and  over  the  summit  to  Bock  Biver  at  the 
mouth  of  Green  Biver;  thence  by  slack  water  in  Bock  Biver  and  a 
canal  around  the  lower  rapids  of  the  river  at  Milan  to  the  Mississippi 
Biver  at  the  mouth  of  Bock  Biver. 

The  canal  is  to  be  at  least  80  feet  wide  at  the  water  surface,  7  feet 
deep,  and  with  locks  170  feet  long  and  35  feet  width  of  lock  chamber, 
capable  of  passing  barges  carrying  600  tons  (maximum)  freight. 

A  report  upon  the  location,  with  detailed  estimate  of  cost,  of  this 
canal  was  submitted  June  21,  1890,  and  is  printed  in  the  Annual 
Beport  of  the  Chief  of  Engineers  for  1890,  page  2586. 

The  river  and  harbor  act  of  September  19,  1890,  made  the  first 
appropriation  for  the  construction  of  the  canal,  and  directed  work 
to  be  begun  by  the  construction  of  one  of  the  locks  and  dams  in 
Bock  Biver. 

In  accordance  with  this  act  work  was  begun  in  July,  1892,  near 
the  mouth  of  Bock  Biver,  on  the  construction  of  a  canal  around  the 
lower  rapids  of  the  river,  and  since  that  date  has  been  prosecuted  as 
rapidly  as  the  appropriation  of  funds  permitted.  The  survey  work 
in  locating  the  canal  on  the  ground  and  proceedings  for  acquiring 
title  to  the  right  of  way  have  been  completed,  and  the  canal  has  been 
definitelj  located  on  the  ground  throughout  its  entire  extent. 

The  nver  and  harbor  act  of  March  3, 1905,  authorizes  the  Secretary 
of  War,  in  his  discretion,  to  construct  a  fixed  dam  with  movable  crest 
in  Bock  Biver,  in  lieu  of  the  lock  and  dam  at  or  near  Sterling,  HI., 
provided  for  by  the  approved  project,  the  said  dam  with  movable 
crest  to  be  built  from  funds  already  appropriated  or  authorized  for 
the  construction  of  the  canal  and  to  constitute  a  part  of  the  project 
for  its  construction. 

The  river  and  harbor  act  of  June  3,  1896,  placed  the  work  under 
the  continuing-con tract  system  and  limited  the  average  amount  of 
contract  liability  to  be  incurred  in  any  one  fiscal  year  to  $400,000. 
There  has  been  expended  on  this  work  to  the  close  of  the  fiscal  year 
ending  June  30,  1908,  $7,319,563.39. 

The  result  of  this  expenditure  has  been: 

First.  The  acmiisition  of  the  right  of  way  for  44  miles  around  the 
lower  rapids  of  Bock  Biver  and  the  completion  of  4J  miles  of  canal 
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there,  involving  the  construction  of  4rJ  miles  of  earthwork,  8  locks,  1 
railroad  and  2  highway  swing  bridges,  7  sluiceways  and  ^tes,  1  arch 
culvert,  2  dams  1^92  reet  long  across  the  arms  of  Rock  River,  8  lock- 
keepers'  houses,  1  small  office  ouilding,  a  thorough  riprapping  of  the 
canal  banks  (not  included  in  the  original  estimates),  and  construc- 
tion by  contract  of  Moline  wagon  bridge,  at  a  cost  of  $25,000,  which 
was  also  not  included  in  the  original  estimate. 

Second.  The  acquisition  of  right  of  way  for  the  main  line  and 
navigable  feeder,  completion  of  all  railway  and  highway  brid^, 
locks,  culverts,  aqueducts;  execution  of  all  earthwork  and  completion 
of  dam  and  controlling  works  at  head  of  feeder;  erection  of  14  nouses 
and  partial  completion  of  25  houses  for  overseers  and  lock  tenders. 

The  canal  was  filled  with  water  and  formally  opened  to  naviga- 
tion October  24,  1907.  Operating  force  has  been  organized  and 
since  January  1,  1908,  the  work  has  been  maintained  under  the  in- 
definite appropriation  for  operating  and  care  of  canals  and  other 
works  of  navigation,  the  completion  of  construction  work  progress- 
ing at  the  same  time. 

The  entire  work  embraced  in  the  original  project  for  the  canal,  as 
modified  by  subsequent  projects  and  plans  as  the  work  has  progressed, 
may  be  summarized  as  follows: 

Surveys  and  location  upon  the  ground. 
Acquisition  of  right  of  way  and  fencing. 
Construction  of — 

95.8  miles  of  earthwork. 

67  highway  bridges. 

1  farm  bridge. 

8  ponton  bridges. 

8  railroad  bridges. 

9  aqueducts. 
62  culyerts. 

83  locks. 

9  sluiceways  and  gates. 

8  dams. 

89  houses. 

Outlet  to  Rock  River. 

New  highway  on  mile  16. 

Improvement  of  8.5  miles  of  Rock  River. 

Moline  wagon  bridge  (not  in  original  estimate). 

The  work  thus  far  completed  may  be  summarized  as  follows: 

Surveys  and  location  upon  the  ground. 
Acquisition  of  right  of  way  and  fencing. 
Oonstruction  of — 

95.8  miles  of  earthwork. 

67  highway  bridges. 

1  farm  bridge. 

8  railroad  bridges. 

9  aqueducts. 
62  culverts. 
88  locks. 

84  sluice  gates. 
8  dams. 

14  houses  and  part  of  25  additional. 

New  highway  on  mile  16. 

Moline  wagon  bridge. 

1  ponton  bridge. 

Part  of  dredging  in  Rock  River. 

Emergency  gates,  mile  28. 
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The  work  remaining  to  be  done  consists  of  completing  25  houses, 
dredging  in  Rock  River,  and  miscellaneous  work  of  revetment,  bank 
protection,  and  finishing. 

July   1,    1907,    balance   unexpended 1306,837.65 

Received  from  sales,  etc 3,792.15 

309,629.80 

June  30.  1908,  amount  expended  during  fiscal  year: 

For  works  of  improvement $85,957.40 

For  maintenance  of  improvement 44,909.22 

130,800.02 

July  1,  190S.  balance  unexi)ended 178,763.18 

July  1,  IIMVS,  outstanding  liabilities 2,500.00 

July  1,  IOCS,  balance  available 170,263.18 

July  1,  1908,  amount  covered  by  uncompleted  contracts 15^300.00 

(See  Appendix  M  M  31) 

4.  Operating  and  care  of  Illinois  and  Mississippi  Canal. — ^This 
canal  was  formally  opened  to  navigation  October  24,  1907,  and  since 
January  1,  1908,  has  been  maintained  under  the  indefinite  appro- 
priation of  July  5,  1884,  for  operating  and  care  of  canals  and  other 
works  of  navigation. 

Work  has  consisted  in  organizing  forces,  patrolling  banks,  repair- 
ing and  ditching,  operating  locks,  maintainmg  and  repairing  struc- 
tures, rebuilding  telephone  line,  building  barges,  maintaining  and 
operating  boats,  remedying  seepage  conditions,  removing  sediment 
and  deposits,  clearing  debris,  testing,  seeding  and  revetting  banks, 
and  repairing  breaks.  Rules  and  regulations  for  the  operation  of 
the  canal  were  approved  by  the  vSecretary  of  War  April  8,  1908. 
Several  leases  have  been  made  with  private  parties  for  tracts  on  the 
right  of  way  for  conunercial  puriK)ses. 

It  is  too  early  to  predict  what  the  character  or  amount  of  com- 
merce cm  the  canal  will  be,  or  what  its  effect  upon  freight  rates  will 
be.  The  section  traversed  is  an  agi'icultural  country  of  great  fer- 
tility and  well  developed,  with  many  and  various  manufacturing 
interests  of  moderate  size  in  the  adjacent  territory.  The  effect  upon 
freight  rates  which  was  hoped  for  from  this  canal  when  it  was 
projected  eighteen  years  ago  has  been  largely  realized  from  other 
causes,  among  which  competition  amimg  railroads  and  larger  train 
loads  may  be  mentioned. 

There  has  been  expended  on  this  work  from  January  1,  1908,  to 
June  30,  1008.  the  sum  of  $8G,00:).92,  exclusive  of  $2,200  outstanding 
liabilities  June  30,  1008. 

(See  Appendix  M  M  4.) 

IMPKOVEMENT  OF  KIVKHS  AND  IIARRORS  IN  THE  GRAND  RAPIDa 
MICHIGAN,   DISTUICT. 

This  district  was  in  the  charge  of  Col.  ^f.  B.  Adams,  Corps  of 
Enginci^rs.  to  Dcccnibor  0,  1007,  in  the  temporary  charge  of  Maj. 
Charles  Keller,  (\)rps  of  Engineers,  from  December  6,  1907,  to  Feb- 
ruary 1,  11)08,  and  in  the  charge  of  Colonel  Adams  since  February 
1, 1908.  Division  engineer.  Col.  G.  J.  Lydecker,  Corps  of  Engineers, 
to  November  15,  1907. 
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General  statement  as  to  the  usual  variations  in  the  level  of  th^  lake 
surface  at  all  the  harbors  on  the  eastern  shore  of  Lake  Mwhigan. — 
The  level  of  the  lake  surface  varies  considerably  from  time  to  time. 
At  present  its  highest  stage  may  be  stated  as  about  mean  low  water, 
and  obtains  from  the  end  of  June  to  the  middle  of  August.  Its  lowest 
stage  is  between  1.5  and  2  feet  below  mean  low  water,  and  obtains 
with  slight  change  from  early  in  November  to  early  in  April.  All 
depths  at  the  various  harbors  in  this  report  refer  to  zero  of  gauge, 
which  is  581.63  feet  above  mean  tide  at  New  York. 

i.  St.  Joseph  HarhoT  and  River.,  Michigan — These  were  formerly 
carried  as  separate  works,  but  are  now  combined  in  consequence  of  a 
provision  in  the  river  and  harbor  act  of  June  13,  1902. 

(a)  St.  Joseph  Harbor, — This  harbor  is  formed  by  the  junction  of 
the  St.  Joseph  and  Pawpaw  rivers  and  extends  along  the  city  front 
of  St.  Joseph,  and  in  its  original  condition  had  a  natural  width  of  800 
feet,  which  has  been  reduced  to  300  feet  by  wharves  built  upon  the 
approved  harbor  lines.  It  has  been  under  improvement  by  the  United 
States  since  1836,  previous  to  which  time  there  was  a  narrow  and 
crooked  channel  with  depths  which  varied  from  3  to  7  feet.  The 
original  prmect  of  1836  is  not  clearly  known.  Up  to  1866  there  were 
built  1,100  feet  of  north  pier  and  212  feet  of  south  pier,  which  pro- 
tected a  cut  through  the  narrow  tongue  of  land  to  the  north  of  the 
old  river  mouth,  the  width  between  the  piers  being  240  feet,  which 
became  257  feet  through  subsequent  repairs.  In  all,  $162,113  was 
expended  upon  this  work.  In  1866  the  first  definitely  known  project 
was  adopted,  and  this  proposed  the  extension  of  the  south  pier  200 
feet  for  the  purpose  or  facilitating  the  creation  of  a  direct  channel 
of  16  feet  depth  through  the  bar  at  the  entrance.  The  project  of 
1866  was  modified  in  1874,  1875,  1880,  and  1892,  the  changes  having 
reference  principally  to  the  length  and  direction  of  the  two  piers. 
The  Benton  Harbor  Canal,  which  is  about  1  mile  long  and  extends 
from  the,  upper  part  of  the  harbor  to  the  town  of  Benton  Harbor, 
was  taken  over  by  the  United  States  for  the  purpose  of  care,  main- 
tenance, and  improvement  in  1880.  In  all,  there  was  expended  upon 
these  various  projects  $503,113.23. 

The  river  and  harbor  act  of  M»irch  3,  1899,  adopted  the  present 
project,  which  is  printed  in  the  Annual  Report  of  the  Chief  of  Engi- 
neers for  1898,  pages  2496-2408.  This  project  provides  for  an  en- 
trance channel  18  feet  deep  and  for  an  interior  channel  18  feet  deep 
and  150  feet  wide  along  the  city  front  of  St.  Joseph,  while  the  Benton 
Harbor  Canal  and  the  turning  basin  at  the  mouth  of  the  St.  Jos(»ph 
River  are  to  be  dredged  to  15  feet,  the  north  pier  to  be  extended 
1,000  feet,  and  the  south  pier,  upon  a  line  parallel  with  the  north 
pier,  1,800  feet.  The  widtli  between  is  330  feet  at  the  entrance,  nar- 
rowing to  257  feet  inside.  The  estimated  cost  of  completion  of  the 
existing  project  was  given  in  the  above  report  at  $380,000. 

Up  to  June  30,  1908,  there  had  been  expended  upon  the  existing 
project  $364,297.88,  of  which  $61,204.r»0  was  applied  to  maintenance. 
Operations  since  June  25,  1900,  have  been  in  progress  for  the  purpose 
01  completing  all  the  work  contemplated.  As  a  result  of  the  above 
expenditures,  1,000  feet  has  been  added  to  the  north  pier  and  1,800 
feet  to  the  south  pier,  and  in  November,  1901,  the  proposed  dredging 
had  been  completed  so  far  as  pracl  icable.  Deterioration  in  the  dredged 
channels  has  since  taken  place.    The  bar  just  beyond  tha  ^\i^  otNJcA 
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{)iers  still  persists  and  formerly  the  maximum  through  draft  was 
imited  to  16.6  feet.  Since  1907,  however,  when  the  channel  throu^ 
the  outer  bar  was  dredged  to  20  reet,  so  as  to  provide  an  18- foot  depth 
during  storms,  it  has  maintained  that  depth  unusually  well ;  nothm£ 
Jess  than  19  feet  in  depth  was  found  on  the  bar  at  the  survey,  April 
2-8,  1908.  Dredging  tnrough  this  bar  will  have  to  be  done  from  tune 
to  time,  and  annual  dredging  will  be  required  for  maintenance  inside. 

The  north  pier  and  revetment  measure  2,854  feet,  2,183.5  feet  be- 
ing crib  work  and  670.5  feet  pile  work.  At  the  east  end  a  wing  165 
feet  long  connects  it  with  the  dock  of  the  United  States  light-house 
depot.  The  south  pier  is  2,623  feet  long,  1,800  feet  beii^  crib  work 
and  820  feet  pile  work.  These  structures  are  in  fair  condition,  except 
the  165  feet  of  wing  at  east  end  of  north  pier;  and  minor  repairs, 
decking,  stone  filling,  and  sheet  piling  are  needed. 

All  new  construction  work  under  the  authorized  project  has  been 
completed,  and  the  existing  works  on  the  entrance  channel  are  in 
serviceable  condition. 

During  the  year  the  channel  to  shore  line  between  the  piers  was 
deepened  to  20  feet,  thence  to  the  Benton  Harbor  Canal  to  18  feet, 
the  width  of  the  dredged  channel  being  about  150  feet.  Of  the  bal- 
ance on  hand  it  is  proposed  to  reserve  $1,500  as  part  payment  for  an 
inspection  steamer  ana  to  expend  the  remainder  in  dredging  and  re- 
pairs of  piers,  including  stone  filling  for  the  piers.  It  is  expected 
to  expend  the  additional  money  asked  for  in  repairs  as  requir^  and 
in  two  years'  dredging  operations. 

Deterioration  of  depth  is  due  to  sand  brought  down  by  the  St 
Joseph  and  Pawpaw  rivers  during  floods,  and  as  this  is  a  matter  of 
annual  recurrence  dredging  for  the  restoration  of  the  channel  may  be 
expected  to  be  "required  from  year  to  year.  An  emergency  contract 
had  to  be  made  last  spring  owing  to  the  shoaling  of  the  channel  at 
the  mouth  of  the  Pawpaw  Kiver  in  order  to  render  the  channel  navi- 
gable. 

The  principal  traffic  benefited  by  this  improvement  is  the  fruit 
traffic  and  the  carrying  of  passengers,  including  excursionists,  to  the 
summer  resorts  in  this  vicinity.  Both  classes  of  traffic  show  continu- 
ous growth.  The  entire  traffic  is  served  by  a  single  line  of  steamers, 
which,  however,  during  the  summer  runs  from  two  to  four  boats 
daily,  some  of  these  being  of  very  great  size. 

Eiouse  Document  No.  307,  Fifty-fifth  Congress,  second  session, 
reproduces  a  map  accompanying  the  present  revised  project,  which 
is  not  republished  in  the  Annual  Keport  of  the  Chief  of  Engineers  for 
1898. 

(&)  St.  Joseph  River, — This  is  a  crooked  stream,  obstructed  by 
numerous  shoals,  with  depth  in  channel  crossings  of  from  24  to  30 
inches.  The  intervening  pools  are  generally  from  4  to  8  feet  deep. 
The  part  under  improvement  is  from  the  mouth  at  St.  Joseph  to 
Berrien  Springs,  a  distance  of  about  25  miles  by  river.  The  improve- 
ment of  this  section  to  make  a  low- water  channel  3  f6et  deep  has  been 
in  progress  since  1889,  and  consists  in  removing  snags  ana  logs  and 
closing  secondary  channels,  or  concentrating  the  flow  at  other  critical 
points  by  dams  of  brush,  logs,  and  stone. 

The  amount  expended  to  June  30,  1908,  was  $6,246.26,  of  which 
$4,555.49  was  for  construction  and  $1,690.77  for  maintenance,  as  a 
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result  of  which  many  of  the  worst  places  of  the  stream  had  been 
improved  to  the  required  extent. 

Operations  on  the  St.  Joseph  River  usually  comprise  a  small  amount 
of  wing-dam  construction,  the  removal  of  overhanging  trees  and 
sna^  by  a  force  of  hired  laborers;  no  work  was  done  on  this  river 
during  the  past  year  and  inquiry  from  interested  parties  failed  to 
elicit  the  necessity  for  any.  No  appropriation  is  asked  for  improve- 
ment, as  the  funds  on  hand  are  believed  to  be  sufficient  for  the  next 
two  years'  operations. 

The  average  annual  expenditure  has  been  $500. 

The  traffic  benefited  by  this  improvement  is  a  limited  one,  three 
small  steamers  being  employed  to  carry  passengers  (almost  exclu- 
sively summer  tourists)  and  a  small  quantity  of  freight,  which  is 
principally  fruit. 

The  money  on  hand  will  be  expended  in  maintenance  and  contin- 
gencies. 

The  effect  of  the  improvement  on  freight  rates  can  not  be  stated. 

Entrances  and  clearances. 


ST.    JOSEPH    HABBOB. 

Cak^ndar  year. 

Number. 

Tonnage. 

ig06 

1,823 
1,082 

926,976 

1907        

809,879 

Total  freight  carried,  calendar  year — 

1906 tons—  115,839 

1907 do 78,044 

ST.   JOSEPH    BIVEB. 

Total  freight  carried,  calendar  year — 

1906 ton8__     2,034 

1907 do—        355 

Passengers  carried  in — 

1906 20.372 

1907 5,952 

ST.    JOSEPH    HARBOB. 

July  1,  1907,  balance  unexpended $27,543.07 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  Improvement 5, 614. 33 

July  1,  1908,  balance  unexpended 21,928.74 

July  1,  1908,  outstanding  liabilities 180. 00 

July  1,  1908,  balance  available 21,748.74 

'Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending  June 
30, 1910,  for  maintenance  of  improvement,  in  addition  to  the  bal- 
ance unexpended  July  1,  lOOS 15,000.00 

Submitted  In  compliance*  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

ST.  JOSEPH   BIVEB. 

July  1,  1907,  balance  unexpended $1,oa3.74 

July  1,  1908,  balance  unexpendetl 1,003.74 

67101— BNO 1908 44 
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OONSOUDATEDk. 

Jnly  1,  1907,  balance  unexpended f28, 54C.  81 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement i 6, 614. 33 


July  1,  1908,  balance  unexpended 22,932.48 

July  1,  1908,  outstanding  liabilities 180.00 


July  1,  1908,  balance  available 22,752.48 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910.  for  maintenance  of  Improvement,  In  addition  to  the  bal- 
ance unexpended  July  1,  190S 15,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1889. 

(See  Appendix  N  N  1.) 

£.  Savth  Haven  Harbor^  Michigan. — ^This  harbor  is  situated  at  the 
mouth  of  Black  River.  Improvements  were  begun  in  1867,  at  which 
time  there  existed  a  channel  7  feet  deep  and  85  feet  wide  between  slab 
piers.  These  piei-s  had  been  built  by  residents  of  the  vicinity,  at  a 
cost  of  about  $18,000.  The  banks  of  the  river  for  500  feet  on  each  side 
had  a  rough  protection  of  close  piling. 

The  project  of  1866,  as  modified  in  1869,  1872,  and  1888,  provided 
for  constructing  parallel  piers  and  revetments  175  feet  apart  at  the 
mouth  of  Black  River,  with  the  object  of  procuring  a  channel  12  feet 
deep  and  extending  the  navigable  channel  one-half  mile  up  Black 
River  to  the  highway  bridge  by  dredging. 

The  act  approved  March  3,  1905,  adopted  a  project  for  pier  exten- 
sion and  dredging  to  a  depth  of  16  leet,  at  an  estimated  cost  of 
$279,870,  and  $10,000  annually  for  maintenance.  (See  H.  Doc.  No. 
119,  58th  Cong.,  2d  sess.)  The  law  provided,  however,  that  none  of 
the  $50,000  appropriated  for  the  improvement  should  be  used,  ex- 
cept for  maintenance  of  existing  channels,  until  proper  dock  lines 
had  been  established  and  suitable  bulkheads  built  along  these  lines 
by  the  city  of  South  Hav(>n  or  bv  the  riparian  owners,  and  the  prop- 
erty lying  on  the  channel  side  of  these  dock  lines  had  been  deeded  to 
the  United  States  free  of  cost. 

By  joint  resolution  of  Congress  approved  June  29,  1906,  $10,000 
of  the  appropriation  of  JMarch  3,  1905,  was  made  immediately  avail- 
able to  afford  a  16-foot  depth  in  the  channel,  which  was  expended 
prior  to  June  30,  1907. 

The  act  of  ^larch  2, 1907,  appropriated  $40,000  for  this  harbor,  sub- 
jo(*t  to  restrictions  similar  to  those  imposed  by  the  act  of  1905. 

Unless  the  conditions  precedent  to  the  expenditure  of  the  appro- 
j)riations,  March  3,  1905,  and  March  2,  1907,  are  complied  with,  fur- 
ther operations  will  be  restricted  to  maintenance  of  a  12-foot  channel. 
Owing,  however,  to  the  possibility  of  one  or  more  of  the  riparian 
owners  at  the  inner  ends  of  the  Government  piers  complying  with  the 
prescribed  conditions,  it  is  proposed  to  maintain  a  channel  depth  of 
16  feet  betw^een  the  piers  and  18  feet  over  the  outer  bar,  so  that  the 
requirements  of  the  act  of  March  2,  1907,  on  the  Government's  part 
may  be  complied  with  immediately  when  such  riparian  owners  have 
met  the  requirements  of  the  law  on  their  part. 

TJio  notice  of  Congress  is  particularly  invited  to  the  above  inter- 
pretation of  the  law  and  tiie  pvopo'^vi  «LQX;\oii  >i}cvfex<»M^^^ 
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considerable  pressure  has  been  exercised  recently  to  cause  a  different 
interpretation  to  be  nut  upon  the  law  by  the  executive  department  of 
the  (jrovernment  ana  to  bring  about  a  deepening  of  the  channel  to 
greater  depths  than  12  feet  where  no  harbor  lines  have  been  estab- 
lished. 

The  total  expenditure  to  June  30,  1908,  was  $346,310.58,  of  which 
$187,253.08  was  expended  for  construction  and  $159,057.50  for  main- 
tenance. 

The  works  are  in  the  condition  described  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1901,  page  3085,  except  for  the  additional 
deterioration  due  to  the  lapse  of  seven  years.  The  channel  depth 
exceeds  that  authorized  under  the  old  project. 

As  is  the  case  with  most  of  the  harbors  in  this  vicinity,  the  prin- 
cipal traflSc  of  South  Haven  depends  upon  the  fruit  crops  ana  the 
summer  resort  and  excursion  travel  from  Chicago.  The  business  of 
the  harbor  has  been  increasing  rapidly. 

The  money  on  hand  will  be  expended  on  maintenance  and  contin- 
gencies until  the  conditions  allowing  the  continuance  of  improvement 
are  complied  with,  and  as  appropriated  will  be  applied  in  like 
manner. 

The  project  is  reported  to  have  a  material  influence  in  reducing 
freight  rates. 

Entrances  and  clearances. 


Calendar  year. 

Number. 

Tonnage. 

190e 

683 
609 

602.358 

1907           

484,852 

Freight  carried  during  calendar  year — 

1900 tons—    60, 077 

1907 do 41, 483 

Passengers  carried  during  season  of — 

1906 279,886 

1907 181,  594 

July  1,  1907,  balance  unexpended $75,925.14 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 12,  798.25 


July  1,  1908,  balance  unexpended aS,  126. 89 

July  1,  1908,  outstanding  liabilities 2,420.00 

July  1.  1908,  balance  available 60, 706. 89 

Amount  (estimated)  required  for  completion  of  existing  project 24H,  (KiO.OO 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910.  for  works  of  improvement  and  for  maintenance,  in  addition 
to  the  balance  unexi>ended  July  1,  1008 89, 000. 00 

Submitted  in  compliance  with  retiuirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1 899. 

(See  Appendix  N  N  2.) 

S.  Harbor  at  Saugatuck^  and  Kalamazoo  River ^  Michigan, — Before 
the  work  of  improvement  was  begun  by  the  United  States,  in  1869, 
this  harbor,  which  is  at  the  mouth  of  Kalamazoo  River,  had  been, 
improved  by  local  entg-prise  by  the  construcWoxv  oi  ^^  ^\<k^  "^5^ 
feet  apart,  the  north  pier  being  500  feet  long  aivd  \)[v^  ^wiJOci  ^^^^  ^5^"^"^ 
feet.    The  channel  depth  varied  from  5  to  T  i^et-    TYia  ^^^'s^soX.  ^^^V 
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ect  for  the  old  harbor  at  the  mouth  of  the  river  was  adopted  in  1867 
and  amended  in  18G9, 1875,  and  1882.  To  June  30,  1906,  $207,785.92 
had  been  expended,  of  which  $90,231.99  was  for  construction  and 
$117,553.93  for  maintenance,  and  as  no  further  expenditures  will  be 
made  on  old  harbor,  the  balance  unexpended  July  1,  1906,  $9,453.08, 
was  diverted  to  improvement  of  new  harbor.  At  the  old  harbor 
there  is  a  north  pier  715  feet  long,  which  is  entirely  unserviceable; 
separated  from  the  pier  by  a  long  stretch  of  unprotected  bank  there 
is  a  north  revetment,  partly  destroyed  and  partly  covered  by  sand. 
The  south  pier  is  3,863  feet  long  and  is  practicallv  ruined.  Frequent 
dredging  has  been  required  for  maintenance  of  an  8-foot  channel, 
which  rapidly  deteriorates.  Appropriations  since  1882  have  bwn  too 
small  to  keep  the  piers  in  proper  repair. 

The  usual  provision  for  maintenance  at  the  old  harbor  by  dredging 
was  not  made  in  1906;  inasmuch  as  the  improvement  at  the  new 
harbor  under  the  existing  project  was  suflSciently  advanced  to  be 
assured  that  it  could  be  made  available  in  time  for  the  season's  traffic, 
operations  there  were  pressed  forward  vigorously. 

Persons  locally  interested  had  urged  the  opening  of  the  new  chan- 
nel prior  to  the  revetting  of  the  banks  within  the  piers  that  had  only 
been  built  to  points  about  100  feet  shoreward  of  the  shore  line;  the 
barrier  that  separated  Kalamazoo  River  from  Lake  Michigan  was 
therefore  allowed  to  be  cut  away  and  this  channel  was  rendered  avail- 
able to  commerce  June  30, 1906.  The  new  channel  was  then  deepened 
by  the  U.  S.  dredge  General  Gillesme  to  16  feet,  with  a  view  to  con- 
tinued maintenance  by  this  means;  but  a  storm  on  October  9  breached 
the  barriers  of  low  beach  sand  around  the  inner  ends  of  both  piers 
and  carried  so  much  sand  into  the  channel  as  to  preclude  further 
operations.  Tn  anticipation  of  some  such  occurrence,  allotments 
amount in<r  to  $14,700  had  been  granted  from  the  emergency  appro- 
priations June  13, 1902,  and  March  3,  1005,  to  extend  the  piers  shore- 
ward; the  contract  could  only  be  placed,  however,  August  17,  1906, 
and  the  work  commenced  September  14, 1906,  and  had  not  progressed 
far  enough  when  the  storm  of  October  9  occurred  to  have  effected  any 
additional  protection.  It  has  been  found  necessary  to  repair  the  pile 
pier  in  places  and  to  strengthen  it  with  filling  and  riprap  stone. 
These  matters  are  explained  more  in  detail  in  the  report  of  the  dis- 
trict officer,  Appendix  N  N  3  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1007. 

The  existing  project  for  the  new  harbor  was  adopted  by  the  river 
and  harbor  act  of  June  3,  1896.  It  provides  for  creating  a  channel  of 
12  feet  depth  and  navigable  width  by  dredging  the  river  for  a  dis- 
tance of  1|  miles  below  Saugatuck,  and  thence  making  a  new  cut 
from  the  river  to  the  lake,  entering  the  latter  about  3,7(K)  feet  below 
the  i)resent  mouth  at  the  Saugatuck  piers.  The  original  estimate  for 
the  work  was  $150,000,  but  authority  was  granted  on  Mav  31,  1900, 
to  increase  this  to  $250,000.  The  river  and  harbor  act  oi  March  2, 
1907,  authorized  the  maintenance  of  a  harbor  channel  of  sufficient 
dej)th  to  allow  the  free  use  of  the  Government  dredge  Geyieral  Gilles- 
pie,  viz,  16  feet. 

To  June  30,  1908,  $251,112.96  had  been  expended,  $227,560.55  for 
construction  and  $23,552.41  for  maintenance. 

A  contract  was  made  for  revetment  of  the  banks  along  the  cut 
between  the  river  and  the  lake ;  operations  commenced  July  29,  1907, 
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and  were  completed  June  19,  1908,  at  a  cost  of  $59,088.55,  including 
contingencies. 

The  completion  of  the  bank  revetment  allowed  dredging  of  the 
channel  to  be  undertaken  with  fair  prospects  that  sudden  storms 
would  not  again  close  it;  consequently  bids  were  at  once  invited,  to  be 
opened  July  2, 1908,  for  dredging  45,000  cubic  yards  from  the  bar  and 
from  between  piers  and  revetments  so  as  to  allow  the  U.  S.  dredge 
Crilleapie  to  operate  and  widen  and  deepen  the  channel.  These  oper- 
ations will  practically  exhaust  the  available  funds. 

Tlie  harbor  is  near  a  very  prosperous  fruit  region,  and  the  fruit 
traffic  has  been  its  principal  source  of  business.  Saugatuck  is  but  8 
miles  south  of  Holland,  with  which  it  is  now  connected  by  a  trolley 
road,  and  about  17  miles  north  of  South  Haven.  Holland  and  South 
Haven  both  command  other  sources  of  business  than  the  fruit  traflBc 
alone,  and  bid  fair  to  increase  in  importance  through  the  fact  that 
they  are  termini  of  important  railroad  lines. 

l^he  Annual  Report  of  the  Chief  of  Engineers  for  1896,  pages 
2741-2743,  and  House  Document  No.  192,  Fifty-fourth  Congress,  first 
session,  contain  in  full  the  report  pertaining  to  the  adopted  project 
for  the  proposed  change  in  the  location  of  this  harbor.  The  House 
document  contains  also  a  map  of  the  locality. 

The  money  on  hand  will  be  expended  in  maintenance  and  con- 
tingencies. 

It  is  reported  that  as  vet  the  project  has  had  no  effect  on  freight 
rates,  but  that  reduced  charges  may  be  expected  upon  completion  of 
the  improvement. 

Entrances  and  clearances. 


Calendiir  year. 


Number. 


Tonnaire. 


190A. 
1907. 


988 
284 


154.028 
16,  M6 


Total  freight  carried,  calendar  year — 

1906 tons—  21,  500 

1907 do 6, 690 

July  1,  1907,  balnnce  iinexi>ende(l $94,184.33 

Refundment  of  overi>ayuient .  05 


94,184.38 
June  80,  1908,  amount  expended  during  fiscal  year: 

For  works  of  improvement $.56,612.44 

For  maintenance  of  improvement 14,631.77 

71,144.21 


July  1,  190S,  balance  unexpended 2.3, 040. 17 

July  1, 1908,  outstanding  liabilities 102. 00 

July  1,  1908,  balance  available 22. 938. 17 


Amount  that  can  be  profitably  exix^nded  in  fiscal  year  oiuling  June  30, 
1910,  for  maintenance  of  imiirovement,  in  addition  to  the  balance 
unexpended  July  1,  1908 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  N  3.) 

4.  Holland  Harbor^  Michigan. — ^When  improvement  was  beprun  in 
August,  1867,  by  the  United  States  there  existed  a  n^xxo^  ^*^\iw^\^\ 
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feet  deep  between  piers  built  of  brush  and  of  irregular  cribs.  ^  These 
had  been  constructed  by  the  harbor  commissioners  of  the  adjoining 
town  of  Holland. 

A  project  was  adopted  in  1867  and  amended  in  1873,  1879,  1884, 
and  1892.  From  1867  to  1880  there  were  built  by  the  United  States 
piers  and  revetments  aggregating  1,854  feet  on  the  north  side  and 
1,691  feet  on  the  south  side.  Since  the  latter  date  there  have  been  no 
additions  to  these  structures,  which  were  designed  to  create  a  12-f6ot 
channel  varying  in  width  from  160  feet  inside  to  213  feet  outside, 
except,  in  18B9,  a  length  of  160  feet  of  pile  pier  on  the  south  side, 
designed  to  close  a  gap  in  the  existing  structure.  Upon  this  project 
there  was  expended  up  to  March  3,  1899,  $304,217.30,  of  which 
$127,597.50  was  for  maintenance.  Repairs  made  during  recent  v^urs 
have  diminished  the  width  inside  to  148  feet,  but  repairs  now  oeing 
made  will  widen  the  channel  at  its  narrowest  place  irom  148  to  1% 
feet. 

A  revised  project  was  adopted  in  the  river  and  harbor  act  of  March 
3,  1899,  and  provided  for  securing  a  channel  16  feet  deej),  protected 
by  piers  and  revetments  148  feet  to  250  feet  apart,  the  estimated  cost 
of  completion  being  $240,000. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $65,000 
and  authorized  continuing  contracts  for  $110,000  adaitional  (which 
has  been  appropriated),  with  a  proviso  that  the  United  States  engi- 
neer in  charge  might,  subject  to  the  approval  of  the  Chief  of  Engineers, 
modify  the  existing  project  by  the  widening  of  the  harbor  entrance, 
and  an  additional  appropriation  of  $138,452  was  made  for  the  work 
by  the  act  of  March  2,  1907. 

A  drawing  and  description  of  the  plan  adopted  to  carry  this  pro- 
viso into  otTect  may  be  found  in  the  report  of  the  district  officer  (pp. 
217G-2177,  Annual*  Report  of  Chief  of  Engineers  for  1905). 

A  contract  was  made  for  the  completion  of  the  entire  improvement 
for  $175,578.96.  Operations  commenced  April  16,  1906,  and  are  now 
in  progress.  The  work  may  be  said  to  be  progressing  satisfactorily 
and  to  have  already  demonstrated  its  efficiency. 

From  March  3,  1809,  the  date  of  adoption,  to  June  30,  1908,  there 
was  expended  on  this  project  and  its  modifications  $266,545.93,  of 
which  $95,631.99  was  for  maintenance. 

Considerable  injury  to  the  north  entrance  pier  and  revetment  near 
shore  line  and  to  the  end  of  the  north  pier  was  caused  by  severe  storms 
in  the  autumn  of  1005,  as  related  at  length  in  the  report  of  the  district 
officer.  Appendix  X  N  5  of  the  Annual  Report  of  tne  Chief  of  Engi- 
neers for  1906. 

A  contract  for  repairs  to  the  injured  north  pier  that  will  also  widen 
the  channel  from  148  to  198  feet  has  been  made,  and  the  work  is  ap- 
proaching completion. 

A  contract  for  general  repairs  to  the  south  pier  has  been  made  and 
operations  are  about  to  commence  with  the  expectation  of  completion 
December  31,  1908. 

Dredging  at  the  harbor  was  carried  on  September  14-18  and  Sep- 
teml)er  20  to  October  1,  also  December  13-28,  1907,  and  March  18  to 
April  7,  1008.  A  channel  of  17  feet  in  depth  was  maintained,  not- 
withstanding the  amounts  of  sand  carried  through  the  injured  piers; 
there  was  59,205  cubic  yards  removed  in  these  operations. 
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Entrances  and  clearances. 


Oilendar  year. 


1908. 
1907. 


Number. 


1.490 


Tonnniro. 


1.81.!.  991 
l.9&i.l4S 


Total  freight  carried,  calendar  year — 

1006 toiiR.  .  414»  728 

1907 do—.  4SM.:mS 

Joly  1,  1907,  bnlance  unexpended -  $71,027.81 

Jane  30,  1908,  amount  expended  during  fiscal  year  for  niainttMuuuHi 
of  improvement 2, 60».  01 


•July  1,  1908,  balance  unexpended OD.OIS.  80 

July  1,  1908,  outstanding  liabilities 101. 00 

July  1,  1908,  balance  available 0S.i)l7.  SO 


Amount  (estimated)  required  for  completion  of  existing  project 10.  (MM).  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Juno  ao, 
1910,  for  works  of  improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1,  lOOS _.     _  .  ._.  190,000.00 

Submitted  in  compliance  with  requlrenu^nts  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  189U. 
(See  Appendix  N  N  5.) 

6.  Grand  River^  Michiaan. — Before  any  work  of  iiiiprovonicnt  wafl 
done  upon  this  stream  the  depth  in  the  crossings  over  soiiio  of  the 
bars  did  not  exceed  2  feet. 

Between  1881  and  1886  the  sum  of  $50,000  was  expended  in  socur- 
iiig,  by  dredging,  narrow  channels  through  thes(5  bars  with  a  depth 
oiabout  4  feet  No  further  work  was  done  until  18JHJ,  but  ev<*ri  then, 
at  the  expiration  of  over  ten  years,  traces  of  ttie  dredged  cuts  were 
still  apparent 

The  former  project,  upon  which  work  was  Ix^gun  in  May,  1897. 
was  adopted  by  the  river  and  harbor  act  of  June  JJ,  189(5,  and  is  based 
upon  a  report  upon  examination  and  survey  reprint4ul  in  Annual  I^s- 
port  of  the  Chief  of  Engineers  for  18J>2,  pages  2:509  \jo  2395.     The 

Sroject  contemplated  dredging  a  channel  a  distance  of  \\H  miles  from 
rrand  Haven  to  Grand  KanicJs,  with  a  depth  of  10  f(u;t  and  a  width 
of  100  feet  The  project  also  prr>po-<;.s  the  us<;  of  ci^nt Taction  works 
wherever  necessary  to  increase  the  cffcnit  of  the  dredging  or  U)  render 
it  more  permanent 

The  onginal  estimated  cost  of  project  adopt^-zl  in  1890  was  $C70,500; 
but  the  project  mav  be  said  to  have  U'P.u  mrKlified  by  act  of  Jnuf^  VA^ 
1902,  and  the  cost  mcreased  to  not  le^.n  than  *774,fXK). 

The  act  of  March  3^  1905,  mfxlified  the  former  project  hy  adopting 
the  report  submitted  in  Ffousft  D/K:ument  No.  210,  Fifty-eighth  (>>n- 
gress,  second  sef^sion,  and  by  providing  that  no  jK>rtion  of  the  money 
appropriated  shall  be  used  in  provirlmg  a  turning  baHin  in  the  city 
of  Grand  Rapids. 

TTie  report  referre^l  to  afK*ve  re/'/immendM.  on  p«ge«  4  and  5,  that  a 
duumel  of  6  feet  depth  and  HX>  ff^'X  wirjth  U;  nt\t>^tUu\  tor  the  im- 
nt    The  estimat^^.  in  the  refiort  for  a  0  ttt^A.  ehsnnel  IW  feH 
Fulton  street,  in  Grand  lUpidiiy  U>  Grand  Haven,  Mich*| 
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In  1857  the  Detroit  and  Milwaukee  Railroad  Company  (Grand 
Trunk),  whose  western  terminus  is  at  the  town  of  Grand  Haven,  built 
a  pile  pier  3,185  feet  long  upon  the  south  side  of  the  entrance,  and 
also  revetted,  bv  means  of  close  piles,  portions  of  the  bank  upon  the 
north  side  of  the  river.  In  1866,  when  work  by  the  United  States 
was  begun,  the  pile  pier  had  been  partly  destroyed  by  fire  and  by 
storms.    The  available  depth  was  13  feet. 

The  present  project  was  adopted  in  1866  and  amended  in  1868, 
1880,  1890,  and  1892.  It  provides  for  the  construction  of  parallel 
piers  and  revetments  400  leet  apart,  with  the  object  of  creating  an 
entrance  channel  18  feet  deep.  Estimated  cost  was  $804,366.15.  The 
amendments  to  the  original  project  did  not  materially  change  its 
original  purpose,  the  changes  being  principally  in  the  proposed  length 
of  the  piers  and  revetments. 

To  June  30,  1908,  there  had  been  expended  upon  the  existing 
project  the  sum  of  $855,924.27,  of  which  $542,976.82  was  for  con- 
struction and  $312,947.45  for  maintenance. 

The  result  of  the  above  expenditure  was  the  construction  and  main- 
tenance of  3,538  linear  feet  of  north  pier  and  5,774  linear  feet  of  south 
pier,  with  a  channel  of  variable  depth  between  them  maintained  by 
occasional  dredging.  The  piers  are  in  need  of  leveling  and  repairs, 
and  considerable  of  this  work  is  now  in  progress. 

Dredging  by  the  U.  S.  dredge  Gillespie  was  carried  on  September 
16  to  October  5,  1907,  and  January  2-3,  1908,  and  there  was  19,289 
cubic  yards  removed,  so  that  the  soundings  June  4r-6,  1908,  showed  a 
depth  on  the  outer  bar  of  19  feet  and  between  piers  a  least  available 
depth  of  20  feet. 

A  central  bar  persists  in  forming  from  year  to  year  beyond  the 
entrance  to  this  fine  harbor  and  seriously  impairs  its  usefulness,  even 
when  there  is  no  extraordinary  freshet  in  Grand  River;  consequently 
it  is  fortunate  that  there  is  a  dredge  at  hand  to  undertake  relief  at 
any  time. 

The  sum  of  $4,300  from  the  available  balance  will  be  reserved  for 
partial  payment  on  an  inspection  steamer,  and  the  remaining  sum 
will  be  devoted  to  repairs  and  other  maintenance. 

In  order  to  complete  the  project  250  feet  of  pier  extensions  are 
required  at  an  estimated  cost  of  $40,000. 

The  district  officer  invites  attention  to  the  necessity  for  dredging 
the  channels  in  the  inner  harbor  so  as  to  carry  the  16-foot  depth  in 
the  river  to  the  city  limits  and  into  Spring  Lake. 

If  the  general  deepening  of  the  channels  of  this  important  harbor 
is  authorized  by  law,  as  at  other  harbors,  a  provision  of  $40,000 
should  be  made  for  the  purpose. 

This  harbor  has  for  years  oeen  one  of  considerable  importance.  It 
is  the  western  terminus  of  the  Detroit,  Grand  Haven  and  Milwaukee 
branch  of  the  Grand  Trunk  Railroad,  in  connection  with  which  is  run 
throughout  the  year  a  line  of  steamers  to  Milwaukee.  In  addition 
there  arc  two  lines  with  regular  and  frequent  scheduled  trips  to 
Chicago.  All  three  lines  do  a  large  passenger  and  a  very  consider- 
able freight  business,  especially  during  the  season  of  fair  .weather. 

The  latest  mop  of  this  harbor  is  found  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1890,  page  2650. 

The  effect  of  the  project  on  freight  rates  could  not  be  ascertained 
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Entrances  and  clearances. 


Calendar  year. 

Number. 

Tonnage. 

1906 

1,490 
1,472 

1,842,938 

1907 

1, 96d,  143 

Total  freight  carried,  calendar  year — 

1906 tons_-  414,728 

1907 do 488,398 

Joly  1,  1907,  bnlance  unexpended $71,627.81 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 2, 609. 01 


•July  1,  1908,  balance  unexpended 69, 018. 80 

July  1,  1908,  outstanding  liabilities 101. 00 


July  1,  1908,  balance  available 68,917.80 


Amount  (estimated)  riequired  for  completion  of  existing  project 40,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  improv(»nient  and  for  maintenance,  in  addition 

to  the  balance  unexpended  July  1,  1908 190,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
.    June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  N  6.) 

6.  Grand  River^  Michiaan. — Before  any  work  of  improvement  was 
done  upon  this  stream  the  depth  in  the  crossings  over  some  of  the 
bars  did  not  exceed  2  feet. 

Between  1881  and  1886  the  sum  of  $50,000  was  expended  in  secur- 
ing, by  dredging,  narrow  channels  through  these  bars  with  a  depth 
of  about  4  feet.  No  further  work  was  done  until  1896,  but  even  then, 
at  the  expiration  of  over  ten  years,  traces  of  the  dredged  cuts  were 
still  apparent 

The  former  project,  upon  which  work  was  begun  in  May,  1897, 
was  adopted  by  the  river  and  harbor  act  of  June  3,  1896,  and  is  based 
upon  a  report  upon  examination  and  survey  reprinted  in  Annual  Re- 
port of  the  Chief  of  Enffineers  for  1892,  pages  2369  to  2395.  The 
Sroject  contemplated  dredging  a  channel  a  distance  of  38  miles  from 
rrand  Haven  to  Grand  Rapids,  with  a  depth  of  10  feet  and  a  width 
of  100  feet  The  project  also  proposes  the  use  of  contraction  works 
wherever  necessary  to  increase  the  effect  of  the  dredging  or  to  render 
it  more  permanent 

The  onginal  estimated  cost  of  project  adopted  in  1896  was  $670,500 ; 
but  the  project  maj  be  said  to  have  been  modified  by  act  of  Jime  13, 
1902,  and  the  cost  mcreased  to  not  less  than  $774,000. 

The  act  of  March  3^  1905,  modified  the  former  project  by  adopting 
the  report  submitted  in  House  Document  No.  216,  Fifty-eighth  Con- 
gress, second  session,  and  by  j)roviding  that  no  portion  of  the  money 
appropriated  shall  be  used  in  providing  a  turning  basin  in  the  city 
of  Grand  Rapids. 

The  report  referred  to  above  recommends,  on  paces  4  and  5,  that  a 
diannel  of  6  feet  depth  and  100  feet  width  be  adopted  for  the  im- 
provement. The  estimate  in  the  report  for  a  6-foot  channel  100  feet 
wide  from  Fulton  street,  in  Grand  Rapids,  to  Grand  Haven^  Mick.^ 
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prepared  from  data  furnished  by  the  district  officer,  is  $430,000, 
including  available  plant  and  funds. 

To  June  30,  1908,  the  sum  of  $395,051.51  had  been  expended  in 
dred^ng  2,364,245  cubic  yards  of  sand,  clay,  cobblestones,  etc.,  in 
building  132,625  linear  feet  of  training  walls,  and  in  the  purchase  and 
maintenance  of  plant.  This  sum  includes  $30,369.13  expended  for 
maintenance  of  contraction  works  and  $2,668.15  for  maintenance  of 
completed  6-foot  channel. 

Operations  during  the  year  have  been  the  extension  of  the  channel 
of  navigable  width  and  6  feet  depth  to  Fulton  Street  Bridge,  (^nd 
Rapids,  Mich.,  the  dredging  through  other  shoals  between  Wealthy 
avenue  and  Bass  River  by  the  Government  plant,  the  construction 
and  repair  of  contraction  works,  as  required,  the  usual  survey  work, 
and  rebuilding  and  repair  of  plant. 

The  difficulty  of  disposing  of  material  dredged  by  the  dipper  dredge 
Farquhar  made  it  necessary  to  provide  a  conveyor  to  operate  in  con- 
nection with  this  dredge,  which  was  accomplished  by  tne  conversion 
of  the  old  dredge  Saginaw  into  a  conveyor. 

The  available  depths  a  year  ago  were  stated  as  follows: 

Between  Grand  Rapids  and  the  mouth  of  Bass  River  there  is  a 
navigable  channel  (in  some  cases  only  the  width  of  a  single  dredged 
cut)  with  the  following  depths  at  extreme  low  water:  For  about  18.8 
miles,  6  feet;  3.2  miles,  5  to  6  feet;  1.4  miles,  less  tiian  5  feet  The 
Grand  River  Boat  Line  reported  last  year  a  least  depth  between  Bass 
River  and  Grand  Haven  of  5  feet.  At  the  present  time  the  available 
depths  may  be  stated  thus:  Between  Grand  Rapids  and  the  mouth 
of  Bass  River  there  is  a  navigable  channel  (in  one  short  stretch  of 
about  100  feet  only  the  width  of  a  single  dredged  cut)  with  the  fol- 
lowing depths  at  extreme  low  water:  For  about  21.1  miles,  6  feet;  1.5 
miles,  5  to  6  feet;  0.8  mile,  less  than  5  feet. 

The  contraction  works  are  in  fairly  good  condition.  With  material 
on  hand  it  is  proposed  to  repair  old  walls  where  needed. 

The  project  is  naturally  one  of  constant  repair  and  maintenance. 
High  water  ordinarily  occurs  in  the  early  spring,  and  is  from  12  to  18 
feet  above  low  water  in  the  neighborhood  of  Grand  Rapids.  In  the 
lower  part  of  the  river  the  difference  between  the  high  and  low  stages 
becomes  less,  and  at  the  mouth  it  is  inconsiderable. 

The  commerce  involved  must  be  stated  as  insignificant.  A  boat  line 
of  two  new  boats  (each  219  tonnage  and  700  passenger  allowance), 
called  the  Grand  Rapids  and  Lake  Michigan  Transportation  Com- 
pany, was  put  in  operation  two  years  ago  between  Grand  Rapids  and 
Grand  Haven.  It  provided  new  warehouse  facilities  at  the  foot  of 
Fulton  street  for  the  reception  and  handling  of  freight,  but  failed  to 
find  business,  and  the  boats  have  been  sold  and  removed  from  the  river, 
and  the  warehouse  is  in  a  condition  of  disuse.  The  average  daily 
loads  of  these  boats  when  in  commission  was  stated  at  49  tons  freight 
and  77  passengers. 

It  is  expected  to  expend  the  money  on  hand  and  as  appropriated  in 
continuing  improvement  and  in  mamtenance. 

Definite  information  as  to  the  effect  of  the  project  on  freight  rates 
could  not  be  ascertained. 

Freight  carried,  calendar  year  1906,  110,395  tons;  1907,  88,653  tons. 

Reference  to  report  on  examination  made  in  compliance  with  act 
of  March  2, 1907,  will  be  found  on  page  715  of  this  report. 
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July  1,  1907,  balance  unexpended $99, 867. 89 

June  80,  1908,  amount  expended  during  fiscal  year  : 

For  works  of  improvement $23,  758. 06 

For  maintenance  of  improvement 7, 784. 59 

31,543.25 

July  1,  1908,  balance  unexpended 68,324.64 

July  1,  1908,  outstanding  liabilities 3, 039. 00 

July  1,  1908,  balance  available 65,  285. 64 

Amount  (estimated)  required  for  completion  of  existing  project 149,000.00 

(See  Appendix  N  N  6.) 

7-  Muskegon  Harbor^  Michigan, — ^This  harbor  is  the  outlet  of  Mus- 
kegon River,  one  of  the  largest  in  Michigan,  which  before  emptying 
into  Lake  Michigan  expands  into  Muskegon  Lake.  The  channel 
between  the  lakes  in  1867,  before  operations  were  begun  by  the  United 
States,  was  3,000  feet  long  and  about  12  feet  deep,  except  at  the 
entrance,  where  the  depth  was  11  feet  and  the  channel  fluctuating. 
By  private  enterprise  the  entrance  had  been  protected  by  converging 
slab  piers. 

The  present  project  was  adopted  in  1866  and  amended  in  1869, 
1873,  1881,  1884,  1890  1892,  and  1902.  In  its  final  form  it  provides 
for  a  through  channel  20  feet  deep  and  300  feet  wide,  protected  by 
piers  and  revetments.  Estimated  cost  of  completion  of  revised  project 
of  1902,  $380,000.  The  various  changes  in  the  original  project  did 
not  modify  it  essentially.  They  refer  merely  to  the  depth  of  the 
channel  and  to  the  width,  length,  and  direction  of  the  piers. 

To  June  30, 1902,  there  was  expended  upon  former  modifications  of 
the  project  the  sum  of  $526,293.30,  of  which  $388,218.42  was  for  con- 
struction and  $138,074.94  for  mainteiAnce.  As  a  result  of  the  above 
expenditure  there  had  been  constructed  a  north  pier  and  revetment 
2,780  feet  long  and  a  south  pier  and  revetment  4,402  feet  long,  pro- 
tecting a  channel  whose  width  varies  from  308  feet  at  the  entrance 
to  167  feet  inside,  while  the  maximum  depth  which  on  June  30,  1908, 
could  be  carried  over  the  shoalest  point  in  the  channel  was  16.5  feet. 

From  July  1,  1902,  to  June  30,  1908,  there  was  expended  upon 
the  project  approved  June  13,  1002,  the  sum  of  $163,079.99,  of  which 
$94,606.01  was  for  construction  and  $08,573.98  for  maintenance. 

Dredging  was  done  between  the  piers  and  on  the  outer  bar  during 
the  year  by  the  U.  S.  dredge  Gillespie.  The  dredge  operated  January 
8  and  18-22,  also  May  21-25,  1008,  and  removed  a  total  of  15,328 
cubic  yards.  Soundings  made  May  27  to  June  1,  1908,  showed  an 
available  depth  of  21  feet  over  the  outer  bar  and  16.5  feet  between 
the  piers. 

A  contract  was  made  October  25,  1905,  for  removing  328  linear 
feet  of  cribwork  from  the  portion  of  the  north  pier  that  converges 
toward  the  south  pier  and  tor  replacing  it  on  a  line  in  extension  of 
the  north  pier  parallel  to  and  300  feet  distant  from  the  south  pier; 
for  extending  this  cribwork  1,672  feet  toward  Muskegon  Lake  with 
sheet-pile  revetment,  and  for  building  310  linear  feet  of  sheet-pile 
revetment,  station  13+20  to  station  16-|-30,  of  the  south  channel 
protection.  Operations  commenced  April  17,  1006,  and  were  com- 
pleted July  6, 1907. 
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The  contract  for  repairing  628  linear  feet  of  the  south  pier  was 
completed  June  30, 1908. 

A  contract  has  been  made  for  dredging  the  channel  to  the  full 
width  where  the  new  revetment  is  built;  operations  were  commenced 
May  4, 1908,  and  are  in  progress,  the  work  to  be  completed  September 
1, 1908. 

A  contract  has  been  made  for  the  construction  of  1,200  feet  of  the 
sheet-pile  revetment  on  the  north  side  of  the  channel;  work  is  in 
progress  and  is  to  be  completed  September  30,  1908. 

There  are  350  linear  feet  at  the  outer  end  of  the  north  pier  that 
are  23  to  26  years  old  and  in  need  of  general  repairs ;  the  rast  of  the 
piers  are  in  good  condition  with  the  exception  of  places  injured  by 
colliding  vessels. 

The  lunds  that  were  on  hand  and  made  available  by  act  of  March 
2,  1907,  are  being  applied  on  the  above  contract  operations,  and  the 
present  available  balance  is  expected  to  be  applied  in  repairs  to  350 
feet  of  old  pier  and  to  dredging  operations,  maintenance,  and 
contingencies. 

The  completion  of  the  project  will  require  550  feet  of  pier  ex- 
tension, the  remainder  of  the  dredging  in  the  channel  between  tiie 
piers  so  as  to  afford  300  feet  widt|i  and  20  feet  depth  and  the  ex- 
tension of  the  revetments  on  the  north  side  of  the  channel  1,100  feet 
to  Muskegon  Lake,  estimated  to  cost  $154,750. 

During  the  season  of  navigation  two  lines  of  steamers  regularly 
use  this  harbor,  which  is  a  terminus  of  three  important  railroad  lines. 
Their  business  is  a  substantial  one,  and  witii  increased  facilities 
should  grow  considerably.  A  general  freight  and  passenger  business 
is  done,  and  in  the  summer  months  is  largely  augmented  by  the  fruit 
and  the  resort  traffic.  Muskegoji  Lake  itself  is  a  magnificent  harbor, 
5  miles  long  and  about  1^  miles  wide,  with  depths  varying  from  30 
to  40  feet.  If  readily  accessible,  this  would  be  an  excellent  harbor  of 
refuge. 

The  Annual  Report  of  the  Chief  of  Engineers  for  1901,  pages  3131- 
3134,  and  House  Document  No.  104,  Fifty-sixth  Congress,  second 
session,  contain  in  full  a  report  upon  a  preliminary  examination  of 
this  harbor,  in  which  it  is  estimated  that  to  secure  a  channel  300  feet 
wide  and  20  feet  deep  will  cost  $380,000.  This  project  was  adopted 
by  the  river  and  harbor  act  of  June  13,  1902.  A  map  showing  the 
harbor  and  the  outlines  of  the  above  project  accompanies  the  docu- 
ment mentioned. 

It  is  reported  that  the  project  has  had  a  marked  influence  in  pro- 
viding transportation  facilities  for  commodities  at  reduced  rates. 


Entrances  and  clear 

ances. 

Culundur  year. 

Number. 

Tonnage. 

1906 

907 
820 

693  094 

1907 

532,807 

Total  freight  carried, 
190G J"  _ 

calendar  year — 

_«tons  - 

136,  d40 
120.194 

1907 

-do 
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July  1, 1907,  balance  unexpended $128, 787. 43 

June  30,  1908,  amount  expended  during  fiscal  year : 

For  works  of  improvement $13, 225.  24 

For  maintenance  of  improvement 25, 325. 54 

38, 660. 78 


July  1,  1908,  balance  unexpended 90, 236. 65 

July  1,  1908,  outstanding  liabilities 665. 00 


July  1,  1908,  balance  available 89, 571. 65 


July  1, 1908,  amount  covered  by  uncompleted  contracts 59,  508. 16 

Amount  (estimated)  required  for  completion  of  existing  project 154,750.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement  and  for  maintenance,  in  ad- 
dition to  the  balance  unexpended  July  1,  1908 154, 750. 00 

Submitted  iu  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  N  7.) 

8.  White  Lake  and  Pentwater  harbors^  Michigan. — These  harbors 
were  formerly  carried  as  separate  works,  but  are  now  consolidated  in 
consequence  of  a  provision  in  the  river  and  harbor  act  of  June  13, 
1902. 

(a)  White  Lake  Harbor. — When  the  present  project  was  adopted, 
the  natural  outlet  of  White  Lake,  about  3,550  feet  north  of  the  pres- 
ent entrance,  afforded  a  channel  5  feet  deep  and  125  feet  wide  between 
slab  piers  built  by  local  enterprise. 

The  approved  project  provided  for  the  abandonment  of  the  old 
outlet  ana  the  creation  of  a  new  one,  12  feet  deep  and  200  feet  wide 
between  piers  and  revetments.  This  project  was  adopted  in  1866, 
amended  m  1873,  1884,  and  1892,  the  present  amended  estimated  cost 
being  $353,550.  The  various  amendments  to  the  original  project  have 
not  altered  it  materially,  as  they  relate  principally  to  the  length  of 
the  proposed  piers  and  revetments.  The  provision  in  the  act  approved 
March  2,  1907,  that  "  the  Secretary  of  u  ar  is  authorized  to  dredge 
the  channel  at  Pentwater  to  the  depth  of  16  feet  and  to  dredge  the 
channel  at  White  Lake  to  sufficient  depth  to  allow  the  free  use  of 
the  Government  dredge  Gillespie^'*^  may  be  said  to  have  changed  the 
project  to  a  16-foot  depth  and  200  feet  width  between  piers  and  revet- 
ments. 

There  are  1,448  feet  of  south  pier  and  1,231  feet  of  north  pier  that 
are  sadly  in  need  of  repairs,  at  an  estimated  cost  of  $07,000,  and  the 
annual  aredging  of  the  harbor  if  the  piers  are  extended  is  estimated 
at  $2,500. 

The  cost  of  annual  dredging  required  at  this  harbor  to  maintain  a 
16-foot  channel  would  probably  l)e  reduced  to  $2,500  or  IcvSs  if  these 
improvements  were  made  and  if  the  dredging  was  done  by  the  GiUes- 
pie;  whereas  it  will  l)e  very  difficult  to  maintain  such  a  channel  in  any 
other  way,  and  certainly  at  a  greatly  increased  cost. 

To  June  30,  1908,  there  was  expended  upon  the  existing  project 
the  sum  of  $349,982.29,  of  which  $207,802.44  was  for  construction  and 
$142,119.85  for  maintenance.  This  expenditure  procured  the  con- 
struction and  maintenance  of  a  north  pier  and  revetment  1,715  feet 
long  and  a  south  pier  and  revetment  L053  feet  long,  the  natural 
depth  of  the  channel  between  them  being  about  10  feet    Periodical 
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dredging  is  necessary  to  secure  and  maintain  a  16- foot  chaimeL  Up 
to  June  30,  1908,  the  maximum  draft  that  could  be  carried  over  the 
shoalest  point  of  the  channel  was  16  feet. 

The  IJ.  S.  dredge  Gillespie  operated  at  this  harbor  July  26  to 
August  19,  1907,  and  May  2-20,  1908,  and  removed  68,873  cubic 
yards. 

Sounding  made  April  20-22,  1908,  showed  an  available  depth  of 
15  feet,  which  was  increased  to  16  feet  by  the  May  dredging. 

The  funds  available  are  to  be  used  in  payment  for  stone  filling  to 

Sort  ions  of  the  piers  and  to  cover  the  cost  of  another  period  of 
redging  by  the  Gillespie. 

The  harbor  is  but  10.5  miles  north  of  Muskegon.  Such  traffic  as 
there  is  hardljr  exceeds  in  value  the  annual  expenditure  necessary  to 
maintain  a  reliable  16-foot  channel. 

The  last  published  map  of  the  locality  is  contained  in  the  Amraal 
Report  of  the  Chief  of  Engineers  for  1884,  page  1982. 

(b)  Pentwater  II arbor. — Before  work  was  fegun  at  this  harbor  by 
the  United  States  there  existed  an  irregular  channel  4  feet  deep  and 
75  feet  wide  between  slab  piers  built  by  local  enterprise. 

The  existing  project,  adopted  in  1867  and  amended  in  1873,  1884, 
and  1892,  provides  for  widening  the  old  entrance  to  150  feet  and 
deepening  it  to  12  feet,  the  sides  oeing  protected  by  piers  and  revet- 
ments. Estimated  cost  was  $327,713.40.  The  amendments  to  tie 
original  project  relate  merely  to  the  length  of  the  proposed  piers  and 
revetments  and  in  no  wise  enlarge  its  original  scope.  The  present 
project,  by  reason  of  the  provision  in  the  act  of  March  2,  1907,  pro- 
vides for  a  channel  16  feet  deep  and  about  150  feet  wide,  protectcKl 
by  suitable  piers  and  revetments. 

To  June  30,  1908,  there  was  expended  the  sum  of  $312,464.69,  of 
which  $179,899.10  was  for  construction  and  $132,565.59  for  mainte- 
nance. The  result  was  a  channel  140  to  153  feet  wide,  whose  natural 
depth  is  from  9  to  10  feet,  protected  by  a  north  pier  and  revetment 
2,226  feet  long  and  a  south  pier  and  revetment  1,847  feet  long. 
Periodical  dredging  is  necessary  to  secure  the  projected  depth  of  16 
feet.  The  maximum  draft  which  on  June  30,  1908,  could  be  carried 
over  the  shoalest  point  in  the  improved  channel  was  15  feet. 

Dredging  operations  for  the  temporary  restoration  of  the  channel 
depths  were  prosecuted  August  21  to  September  13  and  November  21 
to  December  12,  1907,  and  April  17  to  May  1,  1908,  and  removed 
66,354  cubic  yards. 

The  funds  on  hand  will  barely  be  sufficient  to  cover  the  cost  of 
another  short  period  of  dredging  by  the  United  States  dredge,  con- 
sequently the  $5,000  asked  for  is  intended  to  cover  two  years°<b:edg- 
ing  operations. 

Soundings  made  May  23-25,  1908,  showed  a  condition  of  channel 
as  follows :  Outside  15.8  to  16  feet  and  15  feet  between  the  piers. 

The  commercial  importance  of  this  harbor  is  not  great.  The  im- 
portant harbor  of  Ludington  is  only  12  miles  north  of  Pentwater. 

The  last  published  map  of  this  locality  is  found  in  the  Annual 
Eeport  of  the  Chief  of  Engineers  for  1884,  page  1980. 

The  improvement  is  reported  to  have  materially  reduced  freight 
rates  by  water  and  secured  corresponding  reductions  in  railroad  rates. 
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WHITE  LAKS   HABBOB. 


Calendar  year. 

Number. 

Tozmace. 

1906 

78 
191 

87,888 

1907 

136,886 

Total  freight  carried,  calendar  year — 

1906 

1007 


-tons.-      400 
-do 4, 130 


PENT  WATER   HARBOR. 


Calendar  year. 

Number. 

Tonnage. 

1906 

2,264 
2,959 

886,896 
529,856 

1907 

Total  freight  carried,  calendar  year — 

1906 tons—  13,413 

1907 do 2,532 


WHITE  LAKE    HARBOB. 

July  1, 1907,  balance  unexpended $14,386.16 

June  30,  1908,  amount  expended  during  fiscal  year  for  nialntennnce 

of  improvement 6, 817. 14 


July  1,  1908,  balance  unexpended 7, 569. 01 

July  1,  1908,  outstanding  liabilities 497.00 


July  1,  1908,  balance  available 7,072.01 


Amount  (estimated)  required  for  completion  of  existing  project 21,720.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  worlcs  of  improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1,  1008 (•) 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of 
June  4, 1^^,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


PENTWATEB    HABBOB. 

July  1, 1907,  balance  unexpended $11,355.96 

June  30,  1908,  amount  exiHjnded  during  fiscal  year  for  maintenance 
of  improvement 8, 000. 65 

July  1,  1008,  balance  unexroiuled 3, 355. 31 

Amount  (estimated)  required  for  completion  of  existing  project 20,400.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1,  190S («) 

Submitted  in  compliance  with  requireni<»nts  of  simdry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


*  See  consolidated  money  statement  on  i>age  704. 
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CX)NSOLn>ATEIX 

July  1, 1907,  balance  unexpended $25,742.11 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 14, 817. 79 


July  1,  1908,  balance  unexpended 10, 924.32 

July  1,  1908,  outstanding  liabilities 1 497.00 


July  1,  1908,  balance  available 10,427. 


Amount  (estimated)  required  for  completion  of  existing  project 48,120.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1,  1908 151,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  N  8.) 

9.  Ludington  Harbor^  Michigan. — ^This  harbor  is  the  outlet  of 
Pere  Marquette  River,  which  expands  into  Pere  Marquette  Lake 
before  emptying  into  Lake  Michigan.  In  1867,  before  improvement 
was  begun  by  the  United  States,  the  outlet  from  Pere  Marquette  Lake 
to  Lake  Michigan  had  a  length  of  830  feet,  protected  by  diverging 
slab  piers.    The  entering  depth  was  7  to  8  feet. 

The  former  project  was  adopted  in  1867  and  modified  in  1885. 
1889,  1890,  and  1899.  In  its  final  form,  as  adopted  by  the  river  ana 
harbor  act  of  March  3,  1899,  it  provided  for  a  through  diannel  183 
to  285  feet  wide  and  18  feet  deep,  protected  by  the  requisite  piers  and 
revetments.  Estimated  amount  required  to  complete  revised  project 
was  $210,000.  It  can  not  be  said  that  the  modifications  of  the  original 
project  materially  changed  it  in  any  regard.  The  development  of 
the  harbor  has  been  progressive,  the  changes  in  the  original  project 
affecting  only  the  length  of  the  piers  and  their  direction  and  the 
depth  between  them.  It  may  therefore  be  said  that  the  estimated 
cost  of  completion  of  that  project  is  really  the  sum  of  the  above 
amount  and  that  previously  expended,  or  $591,055.91  in  all. 

To  June  80,  1908,  the  sum  of  $621,702.85  was  expended  upon  the 
original  project  and  its  subsequent  modifications.  Of  the  above, 
$492,442.73  was  expended  for  construction  and  $129,260.12  for  main- 
tenance. As  a  result  of  the  above  expenditure  there  now  exists  a 
reasonably  reliable  18-foot  channel,  protected  by  piers  and  revetments. 
Annual  dredging  is  necessary,  however,  to  maintain  a  channel  of  18 
feet  in  depth  and  of  sufficient  width. 

The  U.  S.  drerlge  Gillesjne  operated  at  this  harbor  November  5-20, 
1907,  and  restorecl  the  channel  so  as  to  afford  22  feet  depth  outside  and 
20  feet  depth  between  the  piers. 

Soundings  made  May  20-21,  1908,  showed  that  there  is  still  an 
available  depth  of  21.8  feet  outside  and  20  feet  between  the  piers. 

In  addition  to  the  above  dredging  operations,  a  contract  for  minor 
repairs  to  the  north  pier,  involving  an  expenditure  of  $496.64,  was 
made  and  will  soon  be  completed.  Bids  for  delivery  of  stone  filling 
at  portions  of  the  piers,  involving  an  expenditure  of  $900,  were  opened 
June  29,  1908. 
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The  act  of  March  2,  1907,  changed  the  project  by  appropriating 
$100,000  for  the  construction  of  an  exterior  stilling  oasin  in  accord- 
ance with  report  printed  in  House  Document  No.  62,  Fifty-ninth 
Confess,  first  session,  and  authorizing  further  expenditure,  under 
continuing  contract,  of  $739,087,  of  which  $719,087  is  yet  to  be  appro- 
priated, for  completing  the  project. 

A  contract  has  been  made  for  the  construction  of  3,600  feet  of  the 
two  breakwater  arms;  work  was  commenced  early  in  May,  1908,  and 
is  in  progress. 

It  is  estimated  that  $200,000  might  advantageously  be  expended  on 
the  breakwater  construction  in  one  year  under  the  above  contract, 
and  that  $3,000  for  dredging,  $2,000  for  repairs,  and  $3,000  for  con- 
tingencies should  also  be  provided. 

To  June  30,  1908,  the  sum  of  $1,026.51  was  expended  on  new 
project 

This  harbor  is  one  terminus  of  the  main  line  of  the  Pere  Marquette 
Railroad  Company,  which  operates  lines  of  car  ferries  from  this 
point  to  Manitowoc,  Wis.,  and  Milwaukee,  Wis.  A  line  of  passenger 
and  package  freight  steamers  owned  hy  the  railroad  company  suso 
makes  regular  sailings  to  Milwaukee.  The  business  done  by  the  car- 
ferry  lines  is  of  enormous  and  constantly  increasing  importance  in 
its  effect  upon  freight  rates  to  and  from  the  Northwest.  The  volume 
of  this  business  has  steadily  increased.  It  is  desirable  to  give  to  the 
car-ferry  service  the  same  assurance  of  regularity  of  schedule  as 
exists  in  the  case  of  the  ordinary  railroad  lines.  At  present  difficulty 
is  usually  experienced  in  the  fall  and  winter  months,  due  to  the 
narrowing  of  the  channel  by  a  shoal  from  the  north.  The  car  ferries 
are  large  and  unwieldy  and  require  ample  sea  room.  A  narrow  chan- 
nel is  therefore  impracticable,  and  to  msure  safety  and  regularity  to 
the  service  dredging  should  be  done  as  late  in  the  fall  as  is  possible 
with  the  type  of  dredge  available.  With  the  United  States  seagoing 
hydraulic  dredge  available,  there  will  be  practically  no  time  when 
dredging  can  not  be  done. 

It  is  expected  to  apply  the  funds  on  hand,  and  those  to  be  appropri- 
ated, to  continuing  improvement,  maintenance,  and  contingencies. 

Definite  information  as  to  the  effect  of  the  improvement  on  freight 
rates  could  not  be  ascertained. 

Entrances  €md  clearances. 


Calendar  year. 

Number. 

Tonnage. 

1906 

8,123 
8,261 

4  424  161 

1907.; 

4,645,732 

Total  freight  carried,  calendar  year — 

1906 _.  1 

tons       1  407  454 

1907 ( 

io 1 

,  570, 720 

67101— ENO 1908 i5 
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July  1,  1907,  balance  unexpended 1145, 407. 23 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908 20, 000. 00 

166,407.28 

June  30,  1908,  amount  expended  during  fiscal  year: 

For  works  of  improvement $866.94 

For  maintenance  of  improvement 2,808.62 

8,675.56 


July  1,  1908,  balance  unexpended 161,731.67 

July  1,  1908,  outstanding  liabilities 233.00 

July  1,  1908,  balance  available 161,498.67 


July  1,  1908,  amount  covered  by  uncompleted  contracts 142,496.64 

Amount  (estimated)  required  for  completion  of  existing  project 719,087.00 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1910,  in  addition  to  the  balance  unexi>ended  July  1,  190S: 

For  works  of  improvement $200,000.00 

For  maintenance  of  improvement 8, 000. 00 


208,000.00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  N  9.) 

10.  Manistee  Harbor^  Michigan, — In  1866,  previous  to  the  begin- 
ning of  work  by  the  United  States,  the  entrance  to  this  harbor  was 
improved  by  slab  piers,  100  to  150  feet  apart,  built  hj  local  enter- 
prise, a  navigable  depth  of  7  to  8  feet  being  thereby  maintained. 

The  project  adopted  in  1867  and  amended  in  1871,  1873^  1876,  1884, 
1890,  and  1892,  provides  for  a  channel  of  navigable  width  with  a 
depth  of  15  feet,  extending  from  Lake  Michigan  to  Manistee  L^ke, 
protected  by  piers  and  revetments  at  the  entrance.  The  various  modi- 
fications of  the  original  project  merely  extended  its  limits,  changed 
the  proposed  length  of  the  piers,  and  the  proposed  depth  from  12  to 
15  feet.  Operations  have  been  progressive,  and  no  work  under  any 
of  the  projects  not  essential  to  the  project  in  its  final  form  has  been 
done. 

To  June  30,  1908,  there  had  been  expended  $442,475.60,  of  which 
$329,996.18  was  for  construction  and  $112,479.42  for  maintenance. 

As  a  result  of  the  above  total  expenditure  to  June  30,  1908,  there 
had  been  built  2,906  linear  feet  of  north  and  1,450  linear  ieet  of  south 
pier  and  revetment,  the  width  between  the  piers  varying  between  150 
feet  inside  and  190  feet  at  the  outer  end  of  the  south  pier,  which  is  250 
feet  shorter  than  the  north  pier.  The  piers  and  revetments  are  in 
fair  condition,  but  the  portion  of  the  north  revetment  occupied  by 
the  Manistee  and  Northeastern  Railroad  Company,  referred  to  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1899,  page  2940,  still 
remains  without  repairs,  and  a  portion  of  the  south  pier  155  feet  in 
len<rth  is  some  twenty-five  years  old  and  requires  renewal  above  water. 

The  act  approved  March  2,  1907,  changed  the  project  bv  providing 
for  improvement  in  accordance  with  report  submitted  in  House 
Document  No.  511,  Fifty-ninth  Congress,  first  session,  which  con- 
templates securing  a  uniform  depth  of  18  feet,  by  dredging  to  a 
depth  of  20  feet,  pier  extension,  revetment,  and  protection  works,  at 
an  estimated  cost  of  $147,488,  provided  satisfactory  pledge  is  given 
that  certain  private  and  municipal  work  will  be  completed  within 
a  reasonable  time,  that  land  for  the  improvement  will  be  donated. 
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• 

and  that  the  United  States  shall  be  protected  from  claims  for  damages 
which  mav  result  from  the  work. 

Until  the  conditions  precedent  to  the  enlargement  of  the  project 
as  above  have  been  met,  it  is  proposed  to  apply  the  available  balance 
($24,609.27)  and  such  funds  as  may  be  appropriated  and  needed  in 
maintenance,  i.  e.,  in  dredging  two  years  at  an  estimated  cost  of 
$6,000  per  year  and  in  repairs  to  the  piers  at  an  estimated  cost  of 
$17,000.^  The  extension  or  the  south  pier  100  feet  in  completion  of 
the  project,  at  an  estimated  cost  of  $12,000,  and  one  year's  dredging 
operations  should  be  provided  for  this  harbor  irrespective  of  action 
being  taken  locally  that  would  allow  work  to  be  done  on  the  enlarged 
project 

llie  through  channel  has  at  various  times  been  dredged  so  as  to 
afford  the  projected  depth  of  15  feet.  This  channel,  however,  re- 
quires periodical  dredging.  The  maximum  draft  which  on  June  30, 
1908,  could  be  carried  through  the  improved  channel  was  16  feet. 
Soundings  made  April  24-30, 1908,  showed  a  mid-channel  depth  of  16 
feet 

Two  of  the  three  bridges  that  span  the  channel  between  Manistee 
Lake  and  Lake  Michigan,  i.  e.,  the  channel  of  Manistee  Harbor,  have 
draws  that  are  too  narrow  for  the  U.  S.  dredge  General  Gillespie  to 
pass  through  them  with  safety,  and  as  the  channel  inside  the  bend 
near  the  life-saving  station  is  too  narrow  for  the  dredge  to  turn 
around,  operations  by  the  Government  dredge  have  necessarily  been 
confined  to  the  portion  of  the  channel  outside  the  bend  and  to  the 
outer  bar. 

Dredging  under  contract  in  the  inner  reaches  was  carried  on  August 
6  to  September  6,  1907,  and  June  22-30,  1908,  and  32,620  cubic  yards 
was  removed. 

Reference  to  reports  on  preliminary  examination  and  survey, 
ordered  by  the  river  and  harbor  act  approved  March  3,  1906,  will  be 
found  on  page  644  of  the  report  for  1906. 

TTie  commerce  tributary  to  this  harbor  is  derived  principally  from 
the  salt  and  lumber  industries.  The  harbor  is  also  a  regular  port  of 
call  for  one  line  of  steamers  plying  from  Chicago  to  points  upon  the 
east  shore  of  Lake  Michi^n,  and  a  single  steamer  maKcs  stated  trips 
from  Manistee  to  Milwaukee.  There  are  three  railroads  running  into 
Manistee,  being  the  Pere  Marquette,  the  Manistee  and  Grand  Rapids, 
and  the  Manistee  and  Northeastern. 

The  last  published  map  of  this  locality  is  found  in  House  Docu- 
ment No.  511,  Fifty-ninth  Congress,  first  session. 

Definite  information  as  to  the  effect  of  the  project  on  freight  rates 
could  not  be  ascertained. 

Entrances  and  clearances. 


Calendar  year. 

Number. 

Tonnage. 

1906 

2.152 
2,472 

967,768 
1,048,898 

1907 

Total  freight  carried,  calendar  year — 

1906 tons-.  443,931 

190T do 350, 804 
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July  1,  1907,  balance  unexpended $38,682.^2 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 7,143.35 

July  1,  1908,  balance  unexpended 29,549.27 

July  1,  1908,  outstanding  liabilities 4a  00 

July  1,  1908,  balance  available 29,509.27 

July  1,  1908,  amount  covered  by  uncompleted  contracts 5,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 122,488.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  improvement  and  for  maintenance.  In  addition 
to  the  balance  unexi)ended  July  1,  1908 17,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  N  10.) 

11.  Harbor  of  refuge  at  Portage  Lake^  Manistee  County^  Mich,— 
In  1879,  when  work  was  begun  by  the  United  States,  there  was  a 
channel  4  feet  deep  and  130  feet  wiae  between  slab  piers  built  by  local 
enterprise. 

The  approved  project,  adopted  in  1879  and  amended  in  1881  and 
1890,  contemplates  the  construction  of  a  harbor  of  refuge,  with  an 
entrance  from  Lake  Michigan  356  feet  wide  and  18  feet  deep,  pro- 
tected by  piers  and  revetments.  Estimated  cost,  revised  in  1897  and 
1899,  was  $344,300. 

The  modifications  of  the  original  project  have  in  no  way  changed 
its  scope,  so  that  essentially  the  project  is  to-day  as  when  origin&y 
adopted.  All  expenditures  made  up  to  the  present  time  have  contrib- 
uted to  the  completion  of  the  project  in  its  present  form. 

To  June  30,  11K)8,  there  had  been  expended  the  sum  of  $376,491.78, 
of  which  $254,129.21  was  for  construction  and  $122,362.57  for  mainte- 
nance. The  approved  project  is  now  completed  only  as  far  as  pier 
construction  is  concerned. 

The  harbor  structures  are  in  good  condition.  The  north  pier,  com- 
prising 114  feet  of  pile  work  in  wing  at  inner  end,  1,235  feet  of  pile 
work  along  channel,  and  851  feet  of  cribwork,  has  a  total  length  of 
2,200  feet  and  projects  1.210  feet  beyond  the  shore  line.  The  south 
pier,  comprising  1,399  feet  of  pile  work,  including  17  feet  of  wing  at 
east  end,  and  901  feet  of  cribwork,  has  a  total  length  of  2,300  feet 
and  projects  1,210  feet  beyond  the  shore  line. 

The  United  States  dredge  operated  at  this  harbor  October  14  to 
November  4,  1907,  and  removed  38,377  cubic  yards. 

As  shown  by  soimdings  made  May  4-8,  the  maximum  draft  that 
could  be  carried  from  Lake  Michigan  to  Portage  Lake,  on  June  30, 
1908,  was  17  feet. 

It  is  estimated  that  there  are  100,000  c'  bic  yards  that  should  bo 
removed  from  between  the  piers  to  reduce  the  high  banks,  and  that 
$15,000  would  be  required  to  complete  this  work,  it  having  been  found 
impossible  to  remove  all  the  material  by  use  of  the  United  States 
dredge,  and  ii^3.000  should  be  provided  for  maintenance. 

There  is  little  local  commerce.  The  harbor  of  refuge  serves  to 
permit  vessels  engaged  in  the  general  lake  commerce,  if  necessary,  to 
approach  more  closely  the  east  shore  of  Lake  Michigan,  which  in  this 
vicinity  has  hitherto  been  destitute  of  harbors  readily  available  in 
foul  weather. 
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The  last  published  map  of  this  locality  is  found  in  the  Annual 
Beport  of  the  Chief  of  Engineers  for  1884,  page  1974. 


Entrances  and  clearances. 


Calendar  year. 

Number. 

Ton- 
nage. 

Total 
freight 
carried. 

IWI 

860 

109,080 

Tcma. 
8,793 

July  1,  1907,  balance  unexpended $12,928.29 

June  30,  1908,  amount  exi)ended  during  fiscal  year  for  maintenance 

of  improvement 9, 920. 07 


July  1,  1908,  balance  unexpended 3, 008. 22 


Amount  (estimated)  required  for  completion  of  existing  project 15, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement  and  for  maintenance,  in  addi- 
tion to  the  balance  unexpended  July  1,  1908 18,000.00 

Submitted  hi  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  N  11.) 

1£.  Arcadia  Harbor^  Michigan, — ^The  act  of  March  3,  1905,  appro- 
priated $6,000  for  the  improvement  of  this  harbor  in  accordance  with 
report  submitted  in  House  Document  No.  194,  Fifty-eighth  Congress, 
second  session. 

While  a  plan  was  submitted  for  rebuilding  the  piers  at  a  cost  of 
$90,390,  and  annual  maintenance  and  dredging  at  a  cost  of  $5,200,  the 
plan  that  was  recommended  and  approved-  was  for  maintenance  of  the 
present  channel  by  dredging  onlv,  at  a  cost  of  $3,000  annually  for  a 
period  of  five  years,  at  the  end  oi  which  time,  if  a  growth  of  the  com- 
merce is  manifested  such  as  to  warrant  larger  expenditures,  the  plan 
for  radical  improvement  by  reconstruction  of  the  piers  could  be 
undertaken.  At  the  time  oi  the  survey,  September,  1902,  the  depth 
was  some  12  feet,  in  a  narrow  and  rather  difficult  channel,  and  this 
depth  would  be  considerably  reduced  during  the  usual  lowering  of  the 
lake  surface  in  the  months  of  October  and  April,  so  that  only  10  feet 
could  be  safely  counted  on  as  the  navigable  aepth.  The  piers  termi- 
nate at  the  10-foot  contour. 

To  June  30,  1908,  there  had  been  expended  $11,538.48  for  dredging. 

Dredging  operations  under  contract  were  commenced  July  17  and 
completed  August  3,  and  resulted  in  restoring  a  channel  12  feet  deep 
and  60  feet  wide  from  the  inner  lake  to  Lake  Michigan.  The  dredged 
material  measured  18,353  cubic  yards. 

The  channel  was  surveyed  May  9-11,  1908,  and  the  available  depth 
between  the  piers  was  found  to  be  7.5  feet. 

Dredging  operations  were  again  carried  on  May  22  to  June  18, 1908, 
under  contract  and  14,150  cubic  yards  removed,  restoring  a  channel 
60  feet  wide  and  12  feet  deep. 

What  is  stated  in  reporting  on  White  Lake  and  Pentwater  harbors 
in  report  for  1906  relative  to  cost  of  dredging  by  contract  and  by  the 
U.  S.  dredge  General  Gillesvie  applies  to  this  harbor,  too;  conse- 
quently, should  the  plan  suomittea  in  House  Document  No«  194^ 
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Fifty-eighth  Congress,  second  session,  be  fully  adopted,  it  would  be  in 
the  interests  of  economy  to  provide  a  16- foot  projected  depth.  Dredg- 
ing is  the  principal  cost  for  maintenance  at  the  harbors  on  the  east 
shore  of  Lake  Michigan,  and  a  reduction  of  67  per  cent  in  this  cost  is 
well  worth  considering,  even  though  an  enlargea  first  cost  for  orimnal 
construction  might  thereby  be  entailed.  TVith  the  prevailing  draft 
of  freight  boats,  it  may  be  said  in  general  that  the  time  is  probably 
past  when  a  projected  depth  of  12  reet,  in  aid  of  commeroe  at  any  of 
the  harbors,  is  longer  adequate. 

The  number  of  tons  of  various  articles  shipped  and  received  and 
the  entrances  and  clearances  of  vessels  from  1894  to  1901,  inclusive, 
are  shown  on  page  576  in  Report  of  Chief  of  Engineers  for  1905. 

The  money  to  be  appropriated  will  be  applied  to  dredging.  Under 
the  existing  project  $3,000  is  still  to  be  provided. 

Definite  mformation  as  to  the  effect  of  the  project  on  freight  rate? 
could  not  be  ascertained. 

Entrances  and  clearances. 


Calendar  year. 


Number. 


Tonnage. 


Total 
eanwd. 


1906. 
1907. 


945 
1,484 


80,278 
109,792 


fbm. 

t<a4 

70.811 


July  1,  1907,  balance  unexiwnded $7,  2SJ4.  62 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement C,  783. 00 


July  1,  190S,  balance  unexpended 461.52 

July  1,  1908,  outstanding  liabilities 77.00 


July  1,  1908,  balance  available 384.52 


July  1, 1908,  amount  covered  by  uncompleted  contracts 290.07 


Amount  tliat  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  maintonance  of  improvement,  in  addition  to  the 
balance  unexpendtHl  July  1.  11)08 3,00a00 

Submitted  in  conipliant.-e  with  lequirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1S99. 

(See  Appendix  X  N  12.) 

13,  Frankfort  Harbor,  Michigan, — Tn  1867,  when  the  United  States 
began  work  of  improvement  at  this  harbor,  which  is  the  outlet  to 
Lake  Aiix  Bees  Scies,  there  existed  an  outlet  about  750  feet  north 
of  the  present  channel,  affording  a  depth  of  3  to  4  -feet  and  width  of 
70  to  80  feet  between  slab  piers,  built  by  local  enterprise. 

The  project,  adopted  in  18G6  and  amended  in  1868,  1879,  and  1892, 
provided  for  a  new  outlet,  with  channel  12  feet  deep  and  200  feet 
wide,  protected  by  piers  and  revetments.  The  estimated  cost,  revised 
in  1897  in  compliance  with  the  river  and  harbor  act  of  June  3,  1896, 
to  cover  the  cost  of  securing  a  channel  18  feet  deep,  was  $413,659.85; 
further  revised  in  1800  to  $421,938.35.  The  changes  in  the  original 
project  have  been  in  effect  merely  extensions,  so  that  the  existing 
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project  does  not  differ  in  kind  from  the  original  one.  All  expendi- 
tures may  therefore  justly  be  regarded  as  pertaining  to  the  present 
project 

To  June  30,  1908,  there  had  been  expended  the  sum  of  $436,741.81, 
of  which  $321,508.20  was  for  construction  and  $115,g33.61  for  main- 
tenance. The  total  expenditure  above  mentioned  has  resulted  in  the 
creation  and  maintenance  of  a  channel  18  feet  deep,  whose  natural 
depth,  or  depth  to  which  the  channel  would  probably  shoal  in  a  few 
years  without  dredging,  is  12  feet,  the  width  being  200  feet.  It  is 
protected  by  a  north  pier  and  revetment  1,900  feet  long  and  a  south 

Eier  and  revetment  1,938  feet  long,  of  which  the  outer  400  feet  was 
uilt  by  the  Toledo  and  Ann  Arbor  Railroad  Company.  Dredging 
from  time  to  time  will  be  required  to  maintain  the  depths  needed  for 
navigation. 

Operations  were  carried  on  by  the  U.  S.  dredge  Gillespie^  April 
10-16,  1908,  9,556  cubic  yards  having  been  removed  and  the  outer  oar 
deepened  from  16  to  21  feet. 

Soundings  made  May  13-14,  1908,  showed  a  depth  of  18  to  20  feet 
over -the  outer  bar  and  18.2  feet  between  the  piers. 

Minor  repairs  were  made  to  the  piers  where  injured  by  colliding 
vessels  during  the  year.  The  funds  on  hand  are  expected  to  be  ap- 
plied to  dredging  operations  and  to  repairs,  and  incidentally  to  ex- 
tend the  south  pier  100  feet  while  making  repairs  to  that  pier. 

A  contract  has  been  made  for  60  feet  extension  to  the  south  pier  and 
40  feet  repairs  to  the  outer  end  of  this  pier.  Operations,  commenced 
June  25,  1908,  are  in  progress  and  are  to  be  completed  November 
1,  1908. 

The  available  balance  at  this  harbor,  $19,866.28,  will  be  sufficient 
to  make  required  repairs  estimated  at  $5,000,  and  to  provide  for  two 
years  dredging  operations  estimated  at  $5,000;  consequently  $13^200 
is  asked  for  to  extend  the  north  pier  100  feet  in  completion  of  project. 

Practically  the  entire  commerce  of  this  harbor  is  transacted  by  the 
car-ferry  lines  of  the  Ann  Arbor  Bailroad,  which  has  its  northern 
terminus  at  this  harbor.  These  car  ferries  run  to  Kewaunee  and 
Marinette,  Wis.,  upon  the  west  shore  of  Lake  Michigan,  and  form  a 
highly  important  link  in  the  through  commerce  between  the  North- 
west and  the  Atlantic  seaboard.  The  importance  of  maintaining 
adequate  facilities  at  Frankfort  Harbor  is  manifest.  This  can  be 
done  with  certainty  only  by  repeated  radical  dredging.  Pier  exten- 
sion unaccompanied  by  thorough  dredging  will  not  serve. 

The  last  published  map  of  this  harbor  is  found  in  the  Annual  Re- 
port of  the  Chief  of  Engineers  for  1884,  page  1973. 

Definite  information  as  to  the  effect  of  the  project  on  freight  rates 
could  not  be  ascertained. 

Entrances  and  clearances. 


Calendar  year. 

Number. 

Tonnage. 

Total 
freight 
carried. 

1906 

1.6S8 
1,780 

1,493.069 
1,963,664 

Tbnt. 
719  269 

1907 

630,182 
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July  1,  1907,  balance  unexpended $40,764.83 

June  30,  190S,  amount  expended  during  fiscal  year: 

For  works  of  improvement $49. 18 

For  maintenance  of  improvement 6,019.11 

5,068.29 


July  1,  1908,  balance  unexpended 35,696.54 

July  1,  1908,  outstanding  liabUities 117.00 

July  1,  1908,  balance  avaUable 35,579.54 


July  1, 1908,  amount  covered  by  uncompleted  contracts 15, 713. 26 

Amount  (estimated)  required  for  completion  of  existing  project 13,200.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  Improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1,  1908 13,20aOO 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  N  13.) 

14-  Charlevoix  Harbor  and  entrance  to  Pine  Lake^  Michigan, — ^In 
18G8,  when  the  first  estimate  for  improvement  was  made,  the -avail- 
able channel  in  Pine  River  between  Lake  Michigan  and  Round  Lake 
was  75  feet  wide  and  2  to  6  feet  deep.  Up  to  1873  the  local  authori- 
ties, with  some  assistance  from  the  State,  had  constructed  468  feet 
of  cribwork  in  the  north  pier  and  SO  feet  of  cribwork  in  the  south 
pier,  and  the  available  depth  was  6  feet.  The  first  appropriation  by 
the  tjnited  States  was  made  in  1876,  and  actual  operations  were  be^n 
in  fiscal  year  1878  upon  the  lower  channel;  the  first  appropriation 
for  the  upper  channel  was  made  in  1882,  and  actual  work  begun  in 
1885.     Total  estimated  cost  was  $180,000. 

The  original  project  was  proposed  in  1868,  and  as  amended  in  1870 
and  1882  provided  for  a  12-ioot  channel  from  Lake  Michigan  to 
Round  Lake  (lower  channel),  between  piers  and  revetments,  100  to 
150  feet  apart,  and  from  Roimd  Lake  to  Pine  Lake  (upper  channel). 
between  revetments,  83  feet  apart.  The  following  provision  of  the 
river  and  harbor  act  of  June  13,  1902,  may  be  said  to  have  extended 
the  scope  of  the  original  project:  "  Improving  harbor  at  Charlevoix 
and  entrance  to  Pine  Lake,  Michigan:  Continuing  improvement, 
twenty  thousand  dollars,  to  be  first  expended  in  obtaming  a  uniform 
depth  of  channel  froui  Lake  Michigan  to  Pine  Lake."  The  control- 
ling depth  of  the  lower  channel  in  June,  1902,  was  16.3  feet. 

The  project  for  this  harbor  contemplates  200  feet  extension  of  the 
piers,  additional  repairs  of  the  piers  and  revetments,  and  dredging 
from  time  to  time,  as  re(][uired. 

The  contract  for  repairs  to  north  ])ier,  lower  channel,  and  south 
pier,  upper  channel,  was  completed  November  30,  1907. 

A  contract  has  been  made  for  repairs  to  the  inner  end  of  south  pier, 
lower  channel;  work  connnenced  March  28,  1908,  and  was  completed 
June  22,  1008. 

The  available  balance,  $15,143.41,  is  expected  to  be  expended  in 
further  repairs  to  the  piers,  in  dredging  operations,  and  contingencies. 

The  completion  of  the  project  contemplates  200  feet  extension  to 
the  south  pier,  estimated  at  $28,750,  and  $6,000  might  well  be  pro- 
vided for  mcidental  repairs,  dredging,  etc.,  making  $29,750  that  iS 
asked  for. 

Up  to  June  30,  1908,  the  sum  of  $201,629.53  had  been  expended 
upon  the  existing  project  and  its  various  modifications.    Tihe  result 
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was  a  channel  17  feet  deep,  whose  natural  depth  is  10  feet,  protected 
in  its  two  divisions  by  a  north  pier  and  revetment  2,0G4  feet  long 
and  a  south  pier  and  revetment  2,3%  feet  long.  Of  the  above  totd 
exi)enditure,  $80,205.04  was  for  construction  and  $121,424.49  for 
maintenance. 

Soundings  made  May  15-18,  1908,  showed  a  depth  of  19  feet  on 
the  outer  bar.  16.6  feet  in  the  lower  channel,  and  15.9  feet  in  the 
upper  channel;  it  is  expected  that  the  U.  S.  dredge  Gillespie  will 
be  operating  at  this  harbor  during  the  season  of  1908. 

The  j)rincipal  traffic  tributary  to  this  harbor  is  furnished  by  the 
lumber  industry,  which  has  recently  been  growing  greatly  in  impor- 
tance. The  principal  sawmills  are  situated  at  Boyne  and  East  Jor- 
dan, both  at  the  upper  end  of  Pine  Lake,  the  outlet  for  which  is 
through  both  channels.  Due  to  the  fact  that  many  of  the  lumber- 
carrying  vessels  do  not  clear  at  Charlevoix,  the  commercial  statistics 
fail  to  disclose  the  full  traffic,  which  is,  however,  known  to  be  consid- 
erably over  1,000,000  tons.  Charlevoix  is  also  a  much-frequented 
summer  resort,  and  during  the  summer  season  two  steamboat  lines 
make  regular  and  frequent  calls  at  this  harbor.  There  is  in  addition 
a  small  amount  of  local  traffic.  A  depth  of  17  feet  at  zero  of  gauge 
should  be  maintained  to  enable  the  larger  class  of  vessels  to  transact 
their  business  with  economy. 

The  report  upon  a  survey  made  with  a  view  to  obtaining  a  16- foot 
channel  is  published  in  full  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1897,  pages  2953-2954,  and  is  also  printed  with  a  map 
in  House  Document  No.  144,  Fifty- fourth  Congress,  second  session. 

Report  of  the  examination  authorized  by  the  river  and  harbor  act 
approved  June  13,  1902,  has  boon  printed  as  House  Document  No. 
222,  Fifty-eighth  Congress,  second  se&sion. 

Definite  information  as  to  the  effect  of  the  improvement  on  freight 
rates  could  not  be  ascertainod. 

Entrances  and  clearances. 


Calendar  year. 


100«. 
1W7. 


Number. 

Ton- 
nage. 

Total 
freiKht 
earned. 

250 
814 

144,619 
179,0r>5 

Tons. 
86,413 
68,984 

July  1,  1907,  balance  iinexponded $2(5,448.79 

June  30,  1908,  amount  exiH'uded  during  liscnl  year  for  maintenance 

of  improvement 7, 458.  67 


July  1,  1908,  balance  unexpended 18, 990. 12 

July  1,  1908,  outstanding  liabilities 104.00 


July  1,  1908,  balance  availa!)le IS,  S-SC.  12 


July  1,  1908,  amount  covered  by  uncompletod  contracts 3,742.71 

Amount  (estimated)  required  for  completion  of  existing  project 2;{,  750.00 


Amount  that  can  t>e  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1,  1908 29,750.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  N  N  14.) 
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16.  Petoskey  Harbor^  Michigan. — ^Before  work  at  this  harbor  was 
begun  by  the  United  States  its  landing  pier  was  exposed  to  winds 
coming  from  between  west  and  northwest,  and  in  high  gales  it  was 
dangerous  to  attempt  a  landing. 

A  project  was  adopted  in  the  river  and  harbor  act  of  August  18, 
1894,  which  provided  for  constructing  a  breakwater  600  feet  long 
about  600  feet  west  of  the  outer  end  of  the  landing  pier  and  another 
north  of  it  500  feet  long,  or  as  much  longer  as  mi^t  be  found  neces- 
sary to  cover  the  landing  from  all  dangerous  seas.  Work  was  b^un 
in  1896.    Estimated  cost  was  $170,000. 

To  June  30,  1908,  there  had  been  expended  upon  this  work 
$125,491.66,  of  which  $118,239.40  was  for  construction  and  $7,252.26 
for  maintenance.  Four  hundred  feet  of  the  west  breakwater  and  200 
feet  of  the  north  breakwater  were  built  of  timber  cribs  resting  upon 
a  stone  foundation  in  deep  water  and  upon  natural  bottom  in  shal- 
low water.  The  remaining  200  feet  of  the  west  breakwater  has  been 
constructed  of  riprap  stone  and  bowlders  of  suitable  size.  The  river 
and  harbor  act  of  June  13,  1902,  provided  as  follows:  "Improving 
harbor  at  Petoskey,  Michigan:  Continuing  improvement  and  for 
maintenance,  fifteen  thousand  dollars,  and  the  Secretary  of  War  is 
hereby  authorized  to  change  or  modify  existing  plans:  Provided^ 
That  the  total  of  expenditure  shall  not  exceed  the  amount  ^imated 
to  complete  under  the  existing  project."  Investi^tion  showed  that 
the  north  breakwater  was  too  near  the  wharf  ana  that  the  entrance 
was  too  narrow.  A  contract  was  therefore  authorized,  after  due 
advertisement,  for  the  removal  of  the  north  breakwater  and  for  the 
extension  of  the  west  breakwater,  under  which  operations  were  com- 
pleted September  29,  1906. 

In  1907  a  contract  was  made  for  the  further  extension  of  the  break- 
water 100  feet.  Operations  commenced  under  this  contract  July  10, 
1907,  and  were  completed  May  25,  1908.  This  contract  also  included 
repairs  to  the  stone  breakwater. 

It  is  recommended  that  at  least  100  feet  more  be  added  to  the 
breakwater,  estimated  to  cost  $15,000,  and  that  $3,000  be  provided 
for  incidentals. 

Definite  information  as  to  the  effect  of  the  project  on  freight  rates 
could  not  be  ascertained. 

Statement  of  entrances  and  clearances  could  not  be  obtained. 

July  1,  1007,  balance  unexpended $22,010.18 

June  30,  1908,  amount  exiKjnded  during  fiscal  year: 

For  works  of  improvement $17,128.26 

For  maintenance  of  improvement 4,873.58 


22,001.84 


July  1,  1908,  balance  unexpended 8.W 

Amount  (estimated)  required  for  completion  of  existing  project 56,900.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  worlds  of  improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1,  1908 18,000.00 

Submitted  in  comT)liance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
(See  Appendix  N  N  15.) 
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EXAMINATION    MADE  IN   COMPLIANCE   WITH   RIVER  AND  HARBOR  ACT  OF 

MARCH  2,  1907. 

Beport  dated  May  29,  1907,  by  a  Board  of  Engineers  on  examina- 
tion of  Grand  River^  Michi^an^  with  a  view  to  the  regulation  of  the 
floods  in  the  interest  of  navigation,  was  duly  submitted  and  reviewed 
hw  the  Board  of  Engineers  for  Rivers  and  Harbors,  pursuant  to  law. 
The  report  was  transmitted  to  Congress  and  printed  in  House  Docu- 
ment No.  72,  Sixtieth  Congress,  first  session. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  DETROIT,  MICHI- 
GAN, DISTRICT. 

This  district  was  in  the  charge  of  Col.  Chas.  E.  L.  B.  Davis,  Corps 
of  Engineers,  to  February  15,  1908,  having  under  his  immediate 
orders  Capt.  George  R.  Spalding,  since  January  10,  1908,  in  the 
temporary  charge  of  Captam  Spalding  from  February  15  to  March 
2,  1908,  and  in  the  charge  of  Lieut.  Col.  C.  McD.  Townsend,  Corps 
of  Engineers,  since  March  2,  1908,  with  Captain  Spalding  under  his 
immediate  orders.  Division  engineer.  Col.  G.  J.  Lydecker,  Corps  of 
Engineers,  to  November  15,  1907,  Colonel  Davis,  from  November 
15,  1907,  to  February  15,  1908,  and  Lieut.  Col.  W.  L.  Fisk,  Corps  of 
Engineers,  since  February  15,  1908. 

1.  Ship  channel  connecting  waters  of  the  Great  Lakes  between  Chi- 
cagOj  Dulutk,  and  Buffalo, — In  its  natural  state  the  channel  con- 
necting Lake  Superior  and  Lake  Huron  was  obstructed  by  the  rapids 
of  the  St.  Marys  River,  and  navigation  through  other  connecting 
channels  was  difficult  and  dangerous  for  boats  drawing  8  feet.  In 
1865  the  State  of  Michigan  completed  a  canal  at  Sault  Ste.  Marie, 
with  locks  which  were  350  feet  long,  70  feet  in  width,  and  about  12 
feet  in  depth  on  the  miter  sills.  Jrrior  to  the  civil  war  the  chan- 
nels through  Lake  George  on  the  St.  Marys  River  and  through  the  St. 
Clair  Flats  at  the  outlet  of  St.  Clair  River  were  deepened  to  12  feet 
by  the  General  Government. 

When  the  construction  of  the  Weitzel  lock  was  undertaken,  pro- 
viding for  a  navigable  depth  of  16  feet,  it  became  necessary  to  in- 
crease channel  depths  not  only  at  the  localities  above  mentioned,  but 
also  at  other  localities  on  the  St.  Marys  River  and  Detroit  River. 
These  improvements  were  made  under  specific  appropriations  for 
the  localities  where  the  work  was  required,  as  explained  elsewhere 
in  this  report  under  the  heads  of  St.  Marys  River,  Hay  Lake,  St. 
Clair  Flats,  and  Detroit  River  improvements. 

When  in  1890  the  construction  of  the  Poe  lock  was  undertaken, 
providing  for  a  depth  over  the  miter  sill  of  21  feet  at  mean  lake 
levels,  a  deepening  of  the  channel  at  other  localities  became  necessary, 
and  the  river  and  harbor  act  of  July  13,  1892,  authorized  an  ex- 
penditure of  $3,340,000  for  a  ship  channel  "  twenty  and  twenty-one 
feet  deep,  and  a  minimum  width  of  300  feet  in  the  shallows  of  the 
connecting  waters  of  the  Great  Lakes,"  at  localities  not  especially 
provided  for  by  the  then  existing  appropriations. 

This  project  originally  provided  for  improvements  at  eight  local- 
ities, i.  e.,  1,  at  Round  Island  shoals  in  the  upper  St.  Marys  River; 
2,  in  Little  Mud  Lake,  St.  Marys  River ;  3,  at  Sailors  Encampment. 
St  Marys  River;  4,  in  Mud  Lake,  St.  Marys  River;  5,  at  the  foot  oi 
Lake  Huron;  6,  at  the  mouth  of  the  St  Clair  K.\vvi,t\  'l^^V  ^\i\x^\5L^3^ 
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to  the  Detroit  River  in  Lake  St.  Clair,  and  8,  at  the  mouth  of  the 
Detroit  River.  By  1897  channels  300  leet  wide  and  20  feet  deep  at 
mean  lake  level,  as  determined  by  gauge  readings  up  to  the  time  of  the 
adoption  of  the  project,  had  been  secured  at  a  cost  of  $2,212,000. 

The  sundry  civil  act  of  June  4,  1897,  authorized  the  expenditure 
of  the  balance  of  the  appropriation  for  the  maintenance  of  the  proj- 
ect and  its  further  extension  to  localities  where  recent  surveys  had 
shown  that  greater  depths  were  necessary.  Since  1898,  therefore,  the 
expenditures  from  the  available  balance  of  the  appropriation  have 
been  for  widening  and  deepening  the  channels  of  the  original  project 
and  for  the  removal  of  isolated  shoals,  asually  of  small  area,  which 
have  been  found  to  interfere  with  the  safe  navigation  of  the  channel 
by  the  larger  and  deeper  draft  vessels  now  in  commission.  The  prin- 
cipal additional  works  thus  accomplished  have  been  the  removal  of 
the  Vidal  shoals  in  the  upper  St.  Mary's  River,  Squaw  Island  and 
Sweet  Point  shoals  at  the  mouth  of  the  St.  Marys  River,  Crab  Island 
shoal  in  Detour  Passage,  the  shoal  in  the  St.  Clair  River  at  the  mouth 
of  the  Black,  the  St.  Clair  Middle  Ground  shoal  in  the  St.  Clair  River 
opposite  the  city  of  St.  Clair,  and  Squirrel  Island  shoal  in  the  same 
river.  In  addition  a  new  channel  west  of  Stag  Island,  St.  Clair 
River,  has  been  opened  by  the  removal  of  several  shoals  interfering 
with  deep-draft  navigation,  and  considerable  work  in  the  Detroit 
River  has  been  done  that  was  not  contemplated  in  the  original  project 

Since  1892  the  levels  of  Lakes  Huron,  St.  Clair,  and  Erie  have  been 
almost  continuously  below  the  plane  adopted  as  mean  lake  level  at 
the  time  of  the  authorization  of  the  original  project  and,  as  a  conse- 
quence, the  actual  draft  available  throughout  the  improved  channels 
has  varied  from  17  to  19  feet.  The  slopes  of  the  St.  Marys  River 
have  also  been  affected  by  the  dredging  of  channels  through  it.  On 
account  of  these  facts  a  new  datum  for  (he  various  improvements 'wra*? 
adopted  in  190:2.  This  new  datum  plane  is  that  of  the  low  water  of 
1895,  which  varies,  as  exphuned  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1904,  page  552,  from  2  to  3  feet  below  the  mean 
lake  levels.  In  addition  to  the  annual  variations  in  levels  the  mean 
monthly  levels  may  vary  from  4  inches  to  2  feet  in  a  single  year,  and 
daily  variations  in  the  water  surface  may  amount  to  2  feet  in  variable 
weather,  or  even  to  G  and  8  feet  in  severe  storms,  on  Lakes  Superior 
and  Erie. 

The  total  expenditure  on  the  improvements  to  June  30,  1908,  was 
$3,338.4()9.55.  AVith  this  expenditure  and  specific  appropriations 
for  special  localities,  channels  not  less  than  300  feet  in  width,  with 
depths  varying  from  20  to  23  feet  below  nuuui  lake  levels,  have  been 
constructed,  conuectiuir  the  waters  of  the  Great  Lakes  between  Chi- 
cago, Duluth,  and  Buitalo,  as  called  for  by  the  project. 

The  only  work  done  during  the  fi^^cnl  year  ending  June  30,  1908, 
has  been  the  widening  of  the  channel  at  liound  Island  shoals  and  at 
Vidal  shoals,  and  at  the  close  of  the  fiscal  year  this  work  is  prac- 
tically completed,  except  for  some  cleaning  up  after  the  dredges 
for  which  the  available  balance  is  suflicient. 

Regulations  governing  the  use  of  tlie  channels  at  Stag  Island  were 
promulgated  by  the  Secretary  of  AA^ar  under  date  of  January  8, 1907, 
and  concurred  in  by  the  Canadian  government,  and  a  watchman  has 
been  stationed  at  this  point  to  report  violations  of  these  rules. 
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With  the  practical  exhaustion  of  this  appropriation,  there  will  be 
no  funds  in  hand  which  will  be  available  for  channel  examinations  or 
maintenance.  From  past  experience  it  is  believed  that  a  limited 
Giniount  of  money  should  be  available  for  such  examinations,  and  for 
the  removal  of  shoals  disclosed  by  tliem,  and  it  is  believed  that  an 
EUinual  appropriation  of  $25,000  should  be  made  available  for  this 
purpose,  with  the  expectation  that  should  an  extension  of  present 
projects  be  later  found  necessary,  specific  appropriations  therefor 
will  be  made  available. 

The  amount  of  freight  carried  through  the  St.  Marys  River  section 
rf  the  channel  during  the  navigation  season  of  1907  was  58,217,214 
freight  tons,  valued  at  $569,830,188,  exclusive  of  local  traffic  amount- 
\ns  to  about  1,500,000  tons.  Statistics  of  traffic  through  the  St 
Clair  Flats  Canal  indicate  that  66,271,962  tons  of  freight  passed 
tlirough  this  section,  while  that  passing  Detroit  River  amounted  to 
ri^6,895  tons,  valued  at  $697,311,302. 

It  is  believed  that  to  attribute  to  the  improvement  in  channels  the 
iifference  in  freight  rates  of  1900  (1.18  mills  per  milt-ton)  and  1907 
(0,80  mills  per  mile-ton)  would  not  exaggerate  the  eifect  of  the  im- 
provement, especially  in  view  of  the  fact  that  the  greater  permissible 
Iraft  has  produced  vessels  of  greater  tonnage,  the  carrying  capacity 
>f  freight  steamers  having  increased  from  8,000  tons  in  1900  to  13,000 
;oiis  in  1907. 

miy  1,  1007,  balance  nnexi^endod $11, 307.  20 

rune  30,  1908,  amount  esi)eii(led  during  fiscal  year  for  works  of  im- 
provement        9,  SCO.  75 

ruly  1,  1908,  balance  unexpended 1, 530. 45 

(See  Appendix  0  0  1.) 

t.  St.  Marys  River  at  tJie  falU^  MicMr/an. — ^The  St.  Marys  rapids 
ire  about  one-half  mile  wide  and  three-fourths  of  a  mile  long. 
The  fall  ranges  from  16|  feet  to  20i  feet  witli  varying  stages  of 
!vater.  The  water  surface,  u-^ually  changing  slowly,  may  have  an 
extreme  range  of  6  feet  in  a  few  hours,  and  the  monthly  mean  eleva- 
ion  of  the  surface  may  change  as  much  as  2  feet  in  one  year,  or  4 
Feet  during  forty  ]rears. 

Commercial  navigation  of  the  falls,  or  rapids,  of  this  river  at 
3ault  Ste.  Marie  was  impracticable  until  18r>5,  when  the  State  of 
Michigan  constructed  a  canal  which  provided  a  navigable  channel 
for  vessels  whose  draft  was  11.5  feet  at  mean  stage  of  water,  at  a 
?ost  of  about  $1,000,000,  the  proceeds  of  750,000  acres  of  land  granted 
yj  the  United  States  Congress.  This  improvement  was  completed  in 
L865,  the  double-lift  lock  having  tandem  chamlx»rs  350  feet  long  and 
rO  feet  wide,  with  gate  openings  of  70  feet  arraiiL^ed  for  !♦  feet 
lyerage  lift  at  each  lock,  and  the  canal  l)eing  about  5.700  feet  long, 
«rith  an  available  width  of  64  feet  and  a  top  wirlth  of  100  feet.  The 
^mmerce  in  1870  was  about  540.000  tons  per  year. 

In  1870  the  United  States  entered  upon  a  prr>jeet  for  inerea^^ing 
;he  canal  to  at  least  100  feet  width,  replacing  the  stone  slope  walls 
grith  timber  revetment  piers,  building  a  new  loek.  and  providing 
for  16  feet  draft.  This  lock  Cnow  known  as  the  Weitzel  lock)  was 
>pened  to  traffic  in  1881,  its  single  chamber  being  515  feet  long  and 
)0  fedt  wide,  narrowed  at  gate  openings  to  GO  feet  and  arranged  for 
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18  feet  avera^  lift.  The  cost  of  the  work  from  1856  to  1885,  inclu- 
sive, was  $2,875,692,  including  $10,000  diverted  from  the  1864  Great 
Lakes  appropriation.  A  rapidly  increasing  commerce  developed 
as  a  result  of  these  improvements. 

The  project  presented  in  reports  dated  October  18  and  December 
22,  1886,  provided  for  building,  on  the  site  of  the  old  State  locks,  a 
new  lock  with  a  single  lift  of  16  to  21  feet,  the  chamber  being  800 
feet  long  by  100  feet  wide,  with  21  feet  of  water  at  mean  stage  on 
the  miter  sills;  also  for  deepening  the  canal  and  its  approaches,  all  at 
an  estimated  cost  of  $4,738,865.  By  authority  of  nver  and  harbor 
act  of  August  5,  1886,  work  imder  this  project  was  be^n,  and  the 
essential  features  of  the  project  were  so  far  completed  in  1896  as  to 

?5rmit  the  new  lock  to  be  opened  to  navigation  August  8  of  that  year. 
his  lock  has  since  been  known  as  the  Poe  lock.  Later  work  has 
consisted  in  completing  the  deepening  of  the  canal  and  its  approaches 
rebuilding  and  extending  canal  piers,  grading  and  improving  cantl 
grounds,  etc. 

The  river  and  harbor  act  of  June  13, 1902,  authoriised  the  following 
diversions  from  existing  funds,  namely,  $20,000  for  special  improve- 
ment at  Sailors  Encampment,  $20,000  ior  salaries  and  expenses  of  the 
International  Waterways  Commission,  and  $85,000  estimated  as  the 
amount  required  to  complete  certain  improvements  at  St.  Clair  Flats 
Canal,  for  which  existing  funds  pertaining  to  the  latter  work  were 
insufficient.  The  act  also  provided  for  extending  the  work  at  the 
falls  so  as  to  include  widening  and  further  improvement  of  the  canal 
above  the  locks,  in  accordance  with  the  project  submittCMi  in  House 
Document  No.  128,  Fifty-sixth  Congress,  second  session,  but  made  no 
additional  appropriation  therefor. 

The  river  and  harbor  act  of  March  3,  1P05,  authorized  the  expendi- 
ture under  continuing  contract  of  ?1. 020.000  for  widening  canal  as 
propo>od  in  project  submitted  in  House  Document  No.  215,  Fifty- 
eighth  Couirress,  third  session.  Of  this  $1,020,000  there  remains  to 
be  ap]>n^priateii  ?i!oO.OOO,  and  this  amount  can  be  profitably  expended 
durinsr  the  tis^^al  year  endinsr  June  30,  1910,  to  be  applied  to  rock  and 
earth  excavation,  concrete  n^vetment  walls,  timber  piers,  filling,  mov- 
able vlams,  inohidinir  head  crates,  and  to  superintendence  and  contin- 
gencies, all  in  aci\^rilanoe  with  project  abi>ve  mentioned. 

The  river  and  harlx-^r  act  of  March  i?,  1\H">7.  adopted  a  project  for 
the  construction  of  a  new  look,  with  a  separate  canal,  in  accordance 
with  "  plan  ;^,"  set  forth  in  Hou^^  IXxniment  No.  333,  Fiftv-ninth 
Cor:iri>^ss,  second  session,  at  an  estimated  cost  of  §6,200,000,  of  which 
?l.i'AU>\>  has  Ixvn  appropriated  and  the  balance  authorized  to  be 
exi\^Tivli\i  uniler  continv.nijr  contract,  but  not  yet  appropriated. 

l^r.rir.ff  the  fiscal  year  tV.e  titlt»s  to  the  land  required  for  widening 
the  e\i<tn.jr  canal  have  Ixvn  av\ir4ireil.  A  contract  for  the  work  was 
awan:ea  the  Great  I-:ikos  Drtvlire  and  Dock  CompanT,  which  com- 
men^vd  o^vrations  >fay  6,  1jH^>,  ar.d  have  e:xcavated  39.401  cubic 
yanls  of  material.  The  i^\^nstn:ctun  of  the  center  pier  and  abut- 
menis  tcr  the  emersrer.cv  viam  was  oor.ip'etevi  bv  the  United  States,  as 
far  as  this  is  practiv^b'le  at  rresent.  ar.a  the  sill  for  the  dam  across 
the  present  channel  is  t:n:sV.^xi.  Plans  for  the  siipeistrocture*  indod- 
ing  machinery,  details,  and  specifications,  have  bMi  pirepared. 
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Work  on  the  new  lock  and  canal  has  consisted  in  the  construction 
of  about  1,600  feet  of  the  cofferdam  surrounding  the  lock  pit  and 
work  on  the  completion  of  the  dam  is  being  pressed.  Some  20,000 
cubic  yards  of  material  has  been  excavated  from  the  lock  pit  for 
use  in  the  cofferdam,  a  small  amount  of  this  material  having  been 
removed  from  island  No.  5  by  hired  labor. 

Borings  have  been  made  to  determine  the  character  of  the  rock 
strata  for  the  purpose  of  preparing  specifications  for  excavation  and 
plans  for  the  lock  walls. 

The  necessary  surveys  and  estimates  have  been  made  for  the  work, 
and  the  plans  lor  the  walls,  machinery,  and  culverts  are  under  study. 

The  total  expenditures  to  June  30,  1908,  under  present  project  for 
general  improvement  are  $4,652,077.73,  of  which  amount  $20,000  was 
applied  to  Sailors  Encampment,  $1,704.22  to  expenses  of  International 
Waterways  Commission,  and  $86,491.28  to  the  St.  Clair  Flats  Canal, 
leaving  an  unexpended  balance  of  $863,491.49.  The  balance  of  the 
$20,000  diversion  ($18,295.78  not  included  in  total  expenditures)  for 
International  Waterways  Commission  was  transferred  to  the  Com- 
mission. 

Expenditures  to  June  30,  1908.  for  new  lock  and  canal  were 
$64,287.80,  leaving  an  unexpended  balance  of  $1,145,712.20. 

The  commerce  passing  the  falls  during  the  navigation  season  of 
1907,  a  period  of  seven  months  and  twenty-three  days,  amounted  to 
68;217,214  tons  of  freight,  valued  at  $569,830,188.  The  number  of 
passengers  reported  during  the  same  period  was  62,758. 

More  detailed  information  may  be  found  in  Annual  Report  of  the 
Chief  of  Engmeers  for  1886,  pages  1792  to  1808,  and  for  1907,  page 
2034  (historical  notes). 

CANAL   WmENINO,  ETa 

July  1,  1907,  balance  unexpended (017,926.79 

Jane  80,  1008,  amount  expended  during  fiscal  year  for  works 
of  Improvement •  M,  435. 30 


Jnly  1, 1008,  balance  unexpended 863, 401. 40 

July  1,  1008,  outstanding  liabilities 17, 356. 82 

July  1,  1008,  balance  available 846, 134. 67 

Jnly  1, 1008,  amount  covered  by  uncompleted  contracts 660, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  project-  250,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  80,  1010,  for  works  of  improvement,  in  addition  to  the 
balance  unexpended  July  1,  1008 »  250, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act 
of  June  4,  1807. 

•Actual  expenditures  during  the  fiscal  year  were  $55,730.87,  In  addition  to 
$5.77  and  $5.51  paid  by  Treasury  Department,  account  of  Duluth,  South  Shore 
and  Atlantic  Railway  Company  and  Michigan  Central  Railroad  Company,  re- 
fq^ectlvely,  making  the  total  expenditure  $55,742.15;  from  this  amount  $1,306.85 
(receipts  from  sale  of  condemned  (Government  property)  has  been  deducted, 
leaving  the  net  expenditure  $54,435.30. 

^  Balance  of  contract  authorization  of  1005. 
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ITEW  LOOK  AND  OANAL, 

July  1,  1907,  balance  unexpended $1,200,000.00 

June  30,  1908,  amount  expended  during  fiscal  year  for  works 
of  improvement •64,287.80 

July  1,  1908,  balance  unexpended 1, 145, 712. 20 

July  1,  1908,  outstanding  liabilities 9,309.22 

July  1,  1908,  balance  available 1,136,402.98 

July  1,  1908.  amount  covered  by  uncompleted  contracts 20,000.00 

Amount  (estimated)  required  for  completion  of  existing  project-    5,000,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  30,  1910,  for  works  of  improvement  in  addition  to  tbe 
balance  unexpended  July  1,  1908 ^500,00a00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act 
of  June  4,  1897. 

CONSOLIDATED. 

July  1, 1907,  balance  unexpended $2,117,926.79 

June  30,  1908,  amount  expended  during  fiscal  year,  for  works  of 

improvement 108, 723. 10 


July  1,  1908,  balance  unexpended 2, 009, 203. 69 

July  1,  1008,  outstanding  liabilities 26,666.04 


July  1,  1908,  balance  available 1, 982, 537.65 


July  1, 1008,  amount  covered  by  uncompleted  contracts 680, 000. 00 

Amount  (estimated)  required  for  completion  of  existing  projects.    5,  250, 000. 00 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending 
June  30,  1010,  for  works  of  im])rovement,  in  addition  to  the 
balance  unexpended  July  1,  1908 «  750, 000. 00 

Siibinitted  in  conipliauce  with  requirements  of  sundry  civil  act 
of  June  4,  1807. 

(See  Appendix  O  O  2.) 

3.  Operating  and  care  of  St  Marys  Falls  Canal^  Michigan. — The 
former  conditions  and  the  results  of  the  improvement  are  the  same  as 
above  stated  for  St.  Marys  River  at  the  falls. 

The  service  of  operating  and  care  is  provided  for  by  the  perma- 
nent indefinite  appropriation  for  operating  and  care  of  canals  and 
other  works  of  navigation  under  the  provisions  of  section  4  of  the 
river  and  harbor  act  of  July  5,  1884. 

The  total  expenditure  on  this  account  from  1881,  when  the  Weitzel 
lock  was  first  put  in  service,  to  June  30,  1908  (excluding  $9,676.72 
outstanding  liabilities),  amounted  to  $1,601,220.70,  of  which 
$109,918.71  related  to  operations  for  the  fiscal  year. 

During  the  fiscal  year  ending  June  30,  1008,  the  United  States 
canal  was  open  to  navigation  two  hundred  and  twenty-nine  days,  the 
closed  season  being  from  December  12,  1907,  to  April  26,  1908,  in- 
clusive. A  total  of  11,716  vessels,  aggregating  25,742,434  registered 
tons,  and  carrying  33,964,074  tons  of  freight  and  33,430  passengers, 

•Actual  expenditures  during  the  fiscal  year  were  $54,391.38;  from  thte 
amount  $103.58  (payment  by  sureties  on  bond  of  McDonald  &  Fagan,  con- 
tractors) have  been  deducted,  making  the  net  expenditure  $54,287.80. 

*  Under  contract  authorization  of  1907. 

«0f  this  amount  $250,000  is  for  work  under  contract  autborization  of  1905 
and  $500,000  under  that  of  1907. 


BIVEB  AND  HARBOB  IMPROVEMENTS. 


721 


gassed  through  the  locks  in  7,937  lockages.  The  Canadian  canal  at 
ault  Ste.  Marie,  Ontario,  open  two  hundred  and  thirty-nine  days, 
made  4,183  lockages  and  passed  5,645  vessels,  with  an  aggregate  regis- 
tered tonnage  of  9,614,741,  and  carrying  12,467,146  tons  of  freight 
and  29,101  passengers.  The  combined  traffic  through  the  two  canals 
amounted  to  46,431,220  tons  of  freight  and  62,531  passengers. 

The  principal  items  of  freight  during  the  past  fiscal  year  through 
both  canals  were:  Iron  ore,  30,487,962  tons;  coal,  9,420,458  tons;  flour, 
5,994,711  barrels;  wheat,  90,561,574  bushels;  other  grain,  36,576,633 
bushels;  lumber,  539,629  M  feet  B.  M.,  and  general  merchandise, 
933,993  tons. 

Other  statistics  in  relation  to  this  traffic  and  commerce  for  the 
calendar  season  of  1907  are  summarized  in  the  following  statements : 

Summary  of  8t,  Marys  River  commerce,  via  American  and  Canadian  canals, 
during  the  calendar  season  of  1907,  viz,  from  April  22  to  December  15,  1907,  a 
period  of  two  hundred  and  thirty-eight  days. 

Total  freight  carried,  tons 58,217,214 

Total  net  registered  tons 44,087,974 

Total  mile-tons 48, 221, 465, 547 

Total  valuation  placed  on  freight  carried $569,830,188 

Total  amount  paid  for  freight  transportation $38,457,345 

Total  number  of  registered  vessels  using  canals 870 

Total  number  of  passages  by  unregistered  crafts  carrying  freight  346 

Total  valuation  placed  on  registered  vessels |110,443, 500 

Total  number  of  passengers  transported 62,758 

Average  distance  freight  was  carried,  miles 828.3 

Average  cost  per  ton  for  freight  transportation |0.66 

Average  cost  per  mile  per  ton,  mills .80 

Average  value  per  ton  of  freight  carried |9. 79 

Time  American  canal  was  operated,  days 233 

Time  Canadian  canal  was  operated,  days 238 

Freight  carried  by — 

Registered  vessels,  tons 58,186,957 

Unregistered  vessels,  tons 30,257 

American  vessels,  per  cent .                 95 

Canadian  vessels,  per  cent 5 

Passengers  carried  by — 

American  vessels,  per  cent 43 

Canadian  vessels,  per  cent 57 

Average  number  of  vessels  passing  per  day — 

Through  Poe  lock 36 

Weitzel   loclc 26 

Canadian  loclc 27 

Poe,  Weitzel,  and  Canadian  loclcs 86 

Freight  traffic  by  calendar  years. 
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For  effect  of  channel  improvement  on  freight  rates,  see  remarks 
under  this  head  in  report  of  ship  channel  connecting  waters  of  the 
Great  Lakes  between  Chicago,  Diihith,  and  Buffalo  (p.  717). 

(See  Appendix  0  0  3.) 

^.  Hay  Lake  and  Neehish  channels^  St.  Mainjs  River,  Michigan, — 
The  original  condition  of  this  waterway  inclimed  rapids  and  shoals 
characteristic  of  St.  Marys  River,  and  though  passable  for  small  craft 
having  a  draft  of  from  3  to  5  feet,  the  channel  was  not  navigable  in 
a  commercial  sense,  and  the  route  of  vessels  through  the  St.  Marys 
River  was  by  way  of  Lake  George.  The  water  surface,  usually  vary- 
ing slowly,  may  liaN-^  a  rise  or  fall  of  2  feet  during  a  severe  storm, 
and  the  monthly  mean  elevation  of  water  surface  may  change  as  much 
as  2  feet  in  one  year,  or  4  feet  during  forty  years. 

The  original  project  of  1882  contemplated  the  excavation  of  chan- 
nels 17  feet  deep  and  300  feet  wide  through  all  obstructed  i>ortions 
of  the  Hay  Lake  route  by  way  of  the  Middle  Xeebish,  but  this  proj- 
ect was  modified  in  1886  to  provide  a  depth  of  20  feet  and  to  widen 
at  angles  and  other  critical  places,  at  a  total  estimated  cost  of 
$2,659,115,  and  the  modified  project  was  adopted  by  river  and  harbor 
act  of  August  5,  1886.  The  work  of  improvement  was  commenced  in 
1883,  under  War  Department  approval  of  October  27,  1882,  and  by 
1894  work  had  so  far  progressed  that  the  route  was  opened  to  com- 
merce June  7  of  that  year,  though  full  width  and  depth  of  channel 
had  not  been  obtained,  and  since  that  time  several  shoals  in  the  deep- 
water  section  of  the  lake  have  been  removed  and  the  dredged  chan- 
nels have  been  widened  at  critical  places. 

The  river  and  harbor  act  of  June  13,  1902,  appropriated  $500,000 
and  authorized  work  up  to  $4,000,000  more  (all  of  which  has  been 
appropriated)  for  improving  Middle  and  West  Xeebish  channels  to 
provide  for  the  commencement  and  prosecution  of  the  project  out- 
lined in  the  preliminary  report  of  June  4, 1900  (Annual  Report  of  the 
Chief  of  Engineers  for  1901,  page  3200),  and  the  river  and  harbor 
act  of  March  3,  1905,  appropriated  $500,000  and  authorized  work  up 
to  $750,000  more  for  improving  Hay  Lake  and  Neebish  channels  for 
continuing  this  improvement,  of  which  $435,000  still  remains  to  be 
appropriated. 

The  part  of  the  project  outlined  in  the  above-named  reports,  rela- 
tive to  the  river  below  the  canal,  which  has  l>een  covered  by  these  two 
acts,  is  to  provide  a  channel  1,500  feet  wide  from  the  Sault  locks  to 
the  upper  entrance  to  Hay  Lake:  to  widen  and  deepen  the  upper 
entrance  channel  into  Hay  Lake  so  as  to  give  a  least  width  of 
(>00  feet,  with  clear  depth  of  21  feet  at  low  water;  to  excavate  a 
new  channel  having  least  width  of  300  feet  and  low-water  depth  of 
21  feet  between  Hay  Lake  and  Mud  Lake  by  way  of  the  West  Xee- 
bish ;  and  to  deepen  the  Middle  Xeebish  channel  to  give  depth  of  21 
feet  at  low  water,  leaving  its  width  unchanged.  The  effect  or  the  exe- 
cution of  this  project  will  l>e  to  provide  a  clear  navigable  depth  of  21 
feet  from  St.  Marys  Falls  Canal  to  Lake  Huron,  the  least  width  being 
300  feet  where  two  channels  ai'e  provided,  one  for  upbound  ana 
one  for  downbound  boats,  and  600  feet  at  all  other  places. 

The  total  amount  exi>ended  to  June  30,  1908,  on  the  Hay  Lake  and 
Xeebish  projects  combined  was  $7,172,409.08. 
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More  extended  information,  with  maps,  may  be  found  in  Annual 
Reports  of  the  Chief  of  Engineers  for  188G,  pages  1792-1808  (spe- 
cial histoiy),  and  1895,  pages  2^66  and  3052. 

During  the  fiscal  year  the  work  on  the  lower  approach  to  the  canal 
was  completed,  and  the  reach  from  the  canal  to  Little  Rapids,  a  dis- 
tance of  2  miles,  has  a  least  width  of  1,500  feet  and  a  depth  of  21 
feet  below  580.1  at  foot  of  canal  and  580.2  at  Little  Rapids.  The 
improvement  of  the  channel  at  Sixmile  Point,  Hay  Lake,  was  also 
completed,  and  the  upper  entrance  to  Hay  Lake  is  now  GOO  to  1,700 
feet  wide,  and  has  a  least  depth  of  21  feet  at  mean  low  water  (580.2 
at  Little  Rapids  and  579.3  at  Hay  Lake). 

The  work  in  the  West  Neebish  channel  has  consisted  in  completing 
the  channel  across  the  flats  at  foot  of  Hay  Lake.  This  channel  is 
32,300  feet  long,  300  feet  wide,  and  21  feet  deep  below  mean  low 
water  (579.3  feet).  The  channel  at  the  rapids,  which  was  cut  through 
bed  rock,  was  nearly  complete  at  the  close  of  the  fiscal  year.  This 
channel  when  opened  to  navigation  will  be  13,300  feet  long,  300  feet 
wide,  and  22  feet  deep  beUnv  a  sloj)e  of  579.3  to  578.8,  with  vertical 
sides  in  rock,  and  with  stone  retaining  walls  6  feet  above  the  low- 
water  surface  to  mark  the  sides  of  the  channel.  The  channel  across 
the  flats  at  the  head  of  Mud  Lake,  19,300  feet  long,  300  feet  wide, 
increasing  to  900  at  the  angle,  was  completed  in  December,  1907, 
to  a  depth  of  21  feet  below  578.8.  Two  shoals  in  the  Mud  Lake  chan- 
nel were  also  removed  under  the  contract  for  this  section. 

In  the  Middle  Neebish  channel  the  contract  for  deepening  the  chan- 
nel leading  from  Mud  Lake  to  Sailors  Encampment  was  reported 
completed  June  29,  1908,  but  an  examination  is  necessary  before  the 
wort  can  be  accepted.  Contracts  have  also  been  awarded  for  deep- 
ening the  channels  through  the  flats  at  the  foot  of  Hay  Lake  and 
Middle  Neebish  rapids.  About  80  per  cent  of  the  work  proposed  has 
l)een  completed. 

The  funds  on  hand  amount  to  $801,059.79  (+$46.13  expended  for 
Isthmian  Canal  Commission),  and  $435,000  additional  will  be  needed 
for  work  during  the  fiscal  year  ending  June  30,  1910,  for  the  prosecu- 
tion of  the  authorized  improvements. 

For  statistics  of  commerce  and  effects  of  channel  improvements  on 
freight  rates,  attention  is  invited  to  remarks  on  these  subjects  in  re- 
}x>rt  for  operating  and  care  of  St.  Marys  Falls  Canal,  Michigan,  and 
ship  channel  connecting  waters  of  the  Great  Lakes  between  Chicago, 
Duiuth,  and  Buffalo. 

MIDDLE   AND    WKST    NKtUlISH    CIIANNKI8.    ST.    MARYS    RIVKB,    MICHIGAN. 

July  1,  1907,  Imlniiee  nnoxpeiicled  $H49, 110.30 

•Tune  80,  lOOS,  niiiount  oxpeiuleil  dnrinj?  liHcal  year  for  works  of 
Improvement 008,257.13 

July  1,  1908,  balance  unexpended 180,850.23 

July  1,  1908,  outstanding  liabilities 88,073.75 

July  1,  1908,  balance  available 02,  78,^>.48 

July  1,  1908»  amount  covered  by  uncompleted  contracts 25,000.00 
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HAY  LAKE  AND  NBBBI8H  CHANNELS. 

July  1,  1907,  balance  unexpended $337,375.19 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908 315, 000. 00 

652,375.19 
June  30,  190S,  amount  expended  during  fiscal  year  for  works  of  im- 
provement    •31,528.50 

July  1,  1908,  balance  unexpended 620, 846.69 

July  1,  1908,  outstanding  liabilities 16,000.00 

July  1,  1908,  balance  available 60i,84a69 

July  1,  1908,  amount  covered  by  uncompleted  contracts 670,000.00 

Amount  (estimated)  required  for  completion  of  existing  project..      435,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement  in  addition  to  the  balance 
unexpended  July  1,  1908 436^000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  O  O  4.) 

5.  Cheboygan  Harbor^  Michigan. — ^This  harbor  is  at  the  mouth  of 
the  Cheboygan  River,  where  there  was  an  available  depth  of  6  feet  in 
1870,  when  the  first  project  for  inmrovement  was  made.  The  original 
project  called  for  a  channel  200  feet  wide  and  14  feet  deep,  its  sides 
to  be  protected  bv  pile  revetment  and  piers,  and  the  estimated  cost 
of  the  work  was  $395,335. 

Operations  under  this  original  project  were  confined  solely  to 
dredging,  which  was  carried  to  a  depth  of  only  13  feet  mitil  1880, 
when  the  first  of  a  series  of  projects  which  had  for  their  object  the 
obtaining  of  a  15-foot  channel  was  submitted,  and  as  a  result  of  the 
work  which  was  carried  on  under  projects  submitted  in  1880,  1882, 
1887,  and  1888  a  15-foot  channel  was  secured  from  the  15-foot  contour 
in  the  Straits  of  Mackinac  to  the  State  Road  Bridge,  having  a  width 
of  200  feet  from  the  Michigan  Central  Railroad  dock  out  into  the 
straits  and  a  width  within  the  river  available  between  piers.  A  turn- 
ing basin,  with  clear  15  feet  depth,  was  also  provided  in  front  of  the 
steamboat  docks. 

There  was  expended  on  the  original  project  $90,874.42,  and  $57,- 
055.02  on  the  modifications  begun  m  1880. 

Entrance  to  the  channel  is  marked  by  a  light-house  on  a  crib  40  feet 
square,  which  was  built  in  1881. 

The  present  project  was  adopted  in  1895,  and  provides  for  dredg- 
ing a  channel  18  feet  deep  for  a  width  of  200  feet  from  the  18-foot 
contour  in  the  Straits  of  Mackinac  to  the  outer  end  of  the  west  pier 
and  inside  of  that  point  between  lines  parallel  to  and  25  feet  from 
the  piers  to  the  State  Road  Bridge.  Operations  under  this  project 
were  begun  in  1895,  and  by  1903  the  projected  channel  had  been  com- 
pleted to  within  900  feet  of  the  upper  limit  of  the  harbor,  which 
section  still  remains  to  be  dredged  to  complete  the  project. 

<•  Actual  expenditures  during  tlie  fiscal  year  were  $31,574.63,  which  amount 
includes  $1,03  paid  by  Treasury  Department,  account  of  Duluth,  South  Shore 
and  Atlantic  Railway  Company,  and  $46.13  chargeable  to  Isthmian  Canal  Com- 
mission for  inspecting  material;  deducting  this  latter  amount  from  the  total 
expenditures,  leaves  $31,528.50  net  expenditures. 
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The  river  and  harbor  act  approved  March  2,  1907,  directed  the  ex- 
tension of  the  improvement  from  the  State  Road  Bridge  to  the  lock 
in  the  Cheboygan  River  by  a  channel  8  feet  deep  and  60  feet  wide, 
the  estimated  cost  of  which  was. $10,797.60. 

Work  on  this  extension  of  the  channel  began  in  October,  1907,  and 
about  60  per  cent  of  the  channel  had  been  completed  at  the  close  of 
the  fiscal  year. 

The  amount  expended  on  the  work  of  the  existing  project  up  to  the 
close  of  the  fiscal  year  ending  June  30,  1908,  is  $37,092.13,  none  of 
which  has  been  applied  to  maintenance.  It  is  proposed  to  expend  the 
balance  upon  the  completion  of  the  extension  of  the  channel  to  the 
lock  and  lor  restoring  channel  depths  wherever  necessary. 

The  total  length  or  the  dredged  channel  from  deep  water  in  the 
Straits  of  Mackinac  to  the  State  Road  Bridge  is  7,900  feet,  and  from 
there  to  the  lock  is  3,820  feet.  The  maximum  draft  that  can  be  car- 
ried over  the  shoalest  part  of  the  channel  is  17  feet  to  a  point  within 
900  feet  from  the  State  Road  Bridge,  10  feet  from  that  point  to  the 
bridge,  and  8  feet  from  the  bridge  to  a  point  nearly  two-thirds  of  the 
distance  from  the  bridjge  to  the  lock. 

Above  the  lock  the  river  is  navigable  through  what  is  known  as  the 
**  Inland  Route,"  through  Mullet  Lake,  Indian  River,  Burt  Lake, 
Crooked  River  and  Lake,  a  distance  of  36  miles,  for  boats  having  a 
draft  of  from  4  to  5  feet. 

The  commerce  of  the  harbor  consists  mainly  of  logs,  lumber,  and 
ties.  It  amounted  to  593,768  tons  during  the  year  1907,  and  was 
valued  at  $709,844.  A  number  of  large  lake  passenger  steamers  stop 
at  this  port  during  the  summer  months. 

On  account  of  the  progressive  nature  of  the  improvement,  the 
effect  upon  freight  rates  has  been  gradual,  and  the  precise  effect  is 
therefore  difficult  of  ascertainment,  but  there  can  be  no  doubt  that 
during  the  season  of  navigation  the  existence  of  the  deep-water  har- 
bor at  Chebovgan  has  had  a  very  decided  effect  on  freight  rates. 

The  Report  of  the  Chief  of  Engineers  for  1896  (pp.  2723,  2724) 
summarizes  the  history  of  operations  to  June  30, 1896,  and  the  Report 
for  1895  (p.  2824)  gives  a  map  of  the  harbor. 

Reports  of  examinations  and  surveys  are  given  in  the  Reports  of  the 
Chiet  of  Engineers,  as  follows:  1870,  page  44;  1871,  pages  183-186; 
1880,  page  2035;  1895,  page  2825;  1897,  page  2577;  1900,  page  4012, 
and  reference  on  page  664,  report  of  1906. 

Receipts  and  shipments  by  vessel. 
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July  1,  1907,  balance  uuexiKJiided $22,450.32 

June  30,  1908,  amouut  exi)euded  during  fiscal  year  for  works  of 

improvement 8,071.89 

July  1,  1008,  balance  unexi)ended 13.478.43 

July  1,  1908,  outstanding  liabilities 927.82 

July  1,  11)08,  balance  available 12,550.61 

July  1,  1908,  amount  covered  by  uncompleted  contracts 4,4^.18 

Amount  (estimated)  retjulred  for  comi)letion  of  existing  project 5,000.00 

(See  Appendix  O  O  5.) 

6.  Alpena  Harhor  (Thunder  Bay  River) ^  Michigan. — ^The  orijnnal 
depth  of  water  over  the  bar  at  the  mouth  of  the  Tliunder  Bay  River 
was  only  7  feet.  Local  enterprise  had  secured  a  narrow  channel  12 
feet  deep  through  the  bar  before  work  was  undertaken  by  the  Gov- 
ernment in  1877,  when,  under  the  original  project  for  the  improve- 
ment of  this  harbor,  act  of  August  14,  1876,  a  channel  13  feet  deep 
and  200  feet  wide  was  secured  at  a  cost  of  $4,890.48.  Shoaling  hav- 
ing occurred,  in  1882  $15,000  was  appropriated  for  redredging  the 
channel,  and  the  project  was  modified  so  as  to  provide  for  an  avail- 
able depth  of  14  feet.  The  w^ork  was  completed  the  following  year 
at  a  cost  of  $10,500,  and  $3,998.22  was  expended  in  1889  in  redredg- 
ing to  14  feet  across  the  bar  and  13  feet  upstream.  The  amount  ex- 
pended on  this  project  was  $14,498.22. 

In  1890  the  present  project  was  adopted  so  as  to  provide  for  a 
channel  depth  of  10  feet  and  the  extension  of  the  improvement  up 
the  river  about  a  mile  to  tlie  vicinity  of  the  dam  across  the  river  at 
that  point,  with  widths  varying  as  follows:  200  feet  at  the  16-foot 
contour  in  Thunder  Bay,  thence  tapering  to  100  feet  at  the  light- 
house crib,  thence  100  feet  to  the  Second  Street  Drawbridge,  thence 
75  feet  to  the  Minor  Lumber  Company's  wharf,  thence  50  reet  to  the 
upstream  limit  of  the  channel  improvement,  the  estimated  cost  l)eing 
$30,087.48.  This  project  was  completed  in  1893.  The  channel  was 
redredged  in  1899,  and  again  in  the  summer  of  1907,  a  16-foot  depth 
being  provided  with  a  width  of  140  feet  opposite  the  liffht-house, 
tapering  to  100  feet  at  Second  Street  Bridge,  and  to  60  feet  for  a 
farther  distance  of  2,100  feet. 

The  amount  expended  on  the  work  of  the  existing  project  to  the 
close  of  the  fiscal  year  ending  June  30,  1908,  is  $36,201.30,  of  w^hich 
amount  $14,900.83  has  been  applied  to  maintenance. 

The  total  length  of  dredgoi  chaimel  is  6,550  feet,  a  channel  2,250 
feet  long  and  100  to  200  feet  wide  having  been  secured  in  Thunder 
Bay,  and  4,300  feet  long  in  the  river,  with  widths  varying  from  100 
feet  at  the  light-house  crib  to  50  feet  at  the  upstream  limit  of  the 
improved  channel.  The  nuiximum  draft  that  can  be  carried  over  the 
shoalcsjt  part  of  the  channel  June  30, 1908,  is  16  feet,  as  determined  by 
channel  soundings  made  June  9,  1908,  the  elevation  of  Lake  Iluroii 
on  that  date  being  581.65.  The  river  is  navigable  to  the  upi)er  limit 
of  the  improvement  only,  farther  navigation  being  interrupted  by  the 
dam  across  the  river  at  that  point. 

The  ap])ropriation  recommended  will  be  applied  to  maintenance 
of  the  harbor. 

The  commerce  of  the  harlK)r  consists  mainly  of  lumber,  cement, 
coal,  cedar  posts  and  ties,  hay  and  feed,  and  general  merchandise, 
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and  amounted  to  a  total  of  585,519  tons  during  the  year  1907,  valued 
approximately  at  $3,969,673. 

The  effect  of  the  •improvement  upon  freight  rates  has  been  very 
beneficial,  as  it  is  estimated  that  freight  and  passenger  rates  have  de- 
creased almost  one-half  since  the  improvements  were  made. 

A  detailed  report  of  operations  to  that  date  will  be  found  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1891,  pages  2765-2770, 
and  a  map  showing  the  locality  in  the  Annual  Report  foi;  1889,  page 
2290. 

Reports  of  examinations  and  surveys  are  found  in  the  following 
Reports  of  the  Chief  of  Engineers:  1871,  pages  158-159,  and  for  1876, 
page  106. 

Receipts  and  shipments  hy  vessel. 
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410,40;$ 

1£6,116 

July  1,  1907,  balance  unexiiended ^5,4.^7.40 

June  30,  1908,  anioimt  exi>ended  durlug  fiscHl  year,  for  maintenance 
of  improvement 5, 027. 40 


July  1,  1908,  balance  unexi)onde(l_ 


410. 00 


Amount  that  can  be  profitably  expendetl  In  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 . 4,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1890. 

(See  Appendix  O  O  C.) 

7.  Saginaw  Rivcr^  Michigan. — The  Saginaw  River  has  a  length  of 
about  22  miles,  and  is  formed  by  the  confluence  of  the  Tittabawassec 
and  Shiawassee  rivers.  Prior  to  improvement  the  entrance  to  the 
river  was  obstructed  by  a  bar  in  Saginaw  Bay,  having  a  minimum 
depth  of  about  9  feet.  ^  Between  the  mouth  and  Bay  City  the  depth 
varied  from  15  to  BO  feet.  Thence  to  the  head  of  the  river  the  channel 
was  obstructed  by  a  number  of  bars,  having  7  feet  of  water. 

The  original  project  for  the  improvement  of  this  river  was  made 
in  18G6,  and  contemplated  a  straight  channel  195  feet  wide  and  12 
feet  deep  across  the  bar  at  the  mouth.  This  was  completed  in  1809. 
In  1874  the  project  was  extended  to  include  the  improvement  of  the 
river  above  Bay  City.  It  included  dredging  a  10- foot  channel  across 
the  bars  at  East  Saginaw  and  CarroUton,  and  the  construction  of  a 
pile  revetment  at  the  latter  place.  I^ter,  similar  improvements  at 
Zilwaukee  bar,  New  York  Works  bar,  and  Willow  Island  were  added. 
The  cost  of  the  work  under  this  project  was  $219,000. 

In  1882  the  existing  project  was  adopted,  which  provides  for  a 
channel  200  feet  wide  and  14  feet  deep  from  Saginaw  Bay  to  and 
along  the  front  of  Bay  City,  and  thence  a  channel  of  same  width,  12 
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feet  deep,  to  the  upper  limits  of  the  city  of  Saginaw.  By  the  river 
and  haroor  act  ox  August  5,  1886,  the  improvement  of  the  west 
channel  along  West  Bay  City  was  also  added  to  4ike  project. 

During  the  fiscal  year  ending  June  30,  1907,  dreaging  was  done 
on  the  bars  between  CarroUton  channel  and  Bay  City,  and  along  the 
water  front  of  that  city,  and  the  result  was  the  restoration  of  channel 
depths  along  this  stretch  of  river. 

During  the  fall  months  of  1907  a  complete  survey  of  the  river 
from  its  mouth  to  the  confluence  of  the  Tittabawassee  and  Shiawassee 
rivers  was  made  and  contracts  for  the  improvement  entered  into. 
At  the  close  of  the  fiscal  year  work  under  the  contracts  was  progress- 
ing fairly,  and  the  channel  should  be  completed  this  fall. 

The  amount  expended  on  the  existing  project  to  June  30,  1908,  is 
$622,036.80.  In  tne  past  no  attempt  has  been  made  to  separate  the 
cost  of  maintenance  from  that  of  original  improvement,  so  that  it  is 
impossible  now  to  separate  these  items. 

The  available  balance  will  be  expended  for  payments  on  contracts 
in  force  and  for  the  necessary  inspection  and  enmneering.  The 
appropriation  recommended  will  be  applied  to  redredging  shoals 
which  may  form  before  1910. 

Sa^naw  River  is  navigable  for  a  distance  of  22  miles  from  the 
mouth. 

The  volume  of  commerce  benefited  by  the  improvement  has  been 
decreasing,  having  fallen  from  1,945,033  tons  in  1901  to  275,572  in 
1907,  this  being  due  to  the  decrease  in  the  lumber  trade  in  the  Saginaw 
Valley.  The  value  of  the  commerce  carried  in  1907  is  approximately 
$3,250,000,  and  it  consisted  mainly  of  lumber,  coal,  cement,  and  salt. 

The  precise  effect  of  the  improvement  upon  freight  rates  can  not 
be  stated.  It  is  undoubted,  however,  that  ireight  rates,  both  to  Bay 
City  and  Saginaw,  have  been  materially  lowered  by  the  existence  of 
the  improved  channel. 

More  extended  information  can  be  found  in  the  Annual  Reports  of 
the  Chief  of  Engineers  for  1883,  pages  1858-1868;  1885,  pages  2138- 
2150  (with  maps)  ;  1890,  pages  2724-2729,  and  1892^  pages  2454-2464. 

Reports  of  examinations  and  surveys  are  given  m  the  Reports  of 
the  Chief  of  Engineers,  as  follows:  1866,  page  59;  1867,  page  146 
1872,  page  207;  1874,  pages  206-209;  1875,  page  289;  1878,  page  1234 
1882,  page  2332;  1893,  page  2928;  1894,  page  2244;  1895,  page  2829 
1898,  pages  2579,  2600,  and  2604. 

Receipts  and  shipments  hy  vessel. 


Calendar  year. 

Reeoived. 

Shipped. 

Tbrw. 
1.069,298 
1.108,807 
347, 146 
240,496 
354,860 
364.561 
311,547 
402,827 

Calendar  year. 

Received. 

Shipped. 

1893 

Tons. 
651,163 

1901 

Trma. 
1.250,292 
1,012,620 
859,779 
264.066 
227.226 
274.245 
264, 8»7 

3bn«. 
6M.741 
106.409 
17.999 
IS,  010 
14.161 
18.860 
20,675 

1894  .  .           

1902 

1895 

391,761 
471,106 
995,960 
1,126,891 
728,629 
4S2,253 

1903 

1896 

1904 

1897 

iga") 

1898 

1906 

1899 

1907 

1900 
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July  1,  1907,  balance  unexpended $106,124.00 

June  30, 1908,  amount  expended  during  fiscal  year,  for  maintenance 
of    improvement 4,408. 96 


July  1,  1908,  balance  unexpended 101,715.04 

July  1,  1908,  outstanding  liabilities 10,066.44 


July  1,  1908,  balance  available 91,  648.  60 


July  1,  1908,  amount  covered  by  uncompleted  contracts 82, 721. 41 


Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 
80,  1910,  for  works  of  improvement  and  for  maintenance,  in  ad- 
dition to  the  balance  unexpended  July  1,  1908 50, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  O  O  7.) 

8.  Sehewaing  River^  Michigan. — The  original  channel  from  Sagi- 
naw Bay  to  the  mouth  of  the  Sebewaing  River  had  an  available  depth 
of  scant  4  feet  The  first  improvement  was  made  in  1875,  under  the 
original  project  of  that  year,  when  a  narrow  channel  6  feet  deep  was 
dredged  from  the  6-foot  curve  in  Saginaw  Bay  to  the  mouth  of  the 
river,  and  some  dredging  was  also  done  within  the  river  itself,  by 
which  it  was  straightened  and  deepened  to  6  feet,  at  a  cost  of  $8,000. 

The  project  was  modified  in  1880,  and  $7,000  appropriated  for 
deepening  the  channel  to  7  feet,  the  work  being  done  in  1880-81. 

The  existing  project,  adopted  in  189G,  provides  for  dredging  the 
entrance  channel  to  a  width  of  100  feet  and  depth  of  8  feet  below  the 
datum  plane  of  the  survey  of  1895,  the  length  of  dredged  channel  to 
be  about  16,000  feet;  estimated  cost  $37,000;  but  no  work  was  done 
until  the  appropriation  of  March  3,  18i99,  became  available.  Con- 
tract was  made  in  1899  to  do  the  w^ork,  Avhich  was  finished,  as  far  as 
available  funds  permitted,  September  9,  1903,  and  resulted  in  secur- 
ing a  channel  of  the  required  length  and  depth,  but  with  widths  vary- 
ing from  70  to  90  feet  throughout  the  distance  covered.  The  amount 
expended  on  this  improvement  was  $35,573.45. 

An  examination  of  the  channel  early  this  spring  disclosed  the  fact 
that  the  formation  of  a  bar  at  the  mouth  of  the  river,  over  which 
there  was  not  more  than  3  feet  of  water,  had  practically  closed  the 
river  to  navigation.  Bids  were  invited  for  the  removal  of  this  bar, 
but  the  smallness  of  the  sum  available  for  the  work,  and  the  fact  that 
a  dredge  would  be  at  all  times  exposed  to  the  storms  of  Saginaw  Bay, 
as  the  depth  of  water  would  not  i)ermit  its  seeking  shelter  in  the 
river,  prevented  any  dredging  firms  from  bidding.  It  is  purposed  to 
accomplish  the  work  of  removing  the  bar  by  a  leased  plant. 

The  amount  expended  on  the  work  of  existing  project  to  the  close 
of  the  fiscal  year  ending  June  30,  1908,  is  $41,290.01,  of  which  amount 
$5,716.56  has  been  applied  to  maintenance. 

The  available  balance  is  required  to  maintain  the  existing  improve- 
ment. 

The  maximum  draft  that  can  be  carried  June  30,  1908,  at  mean  low 
water,  over  the  shoalest  part  of  the  locality,  is  0.5  feet.  The  river 
is  navigable  to  the  docks  at  Sebewaing. 

The  commerce  affected  by  the  improvement  amounted  in  1907  to 
4^239  tons,  and  consisted  mainly  of  lumber,  gravel,  fish,  and  coal. 
The  effect  of  the  project  upon  freight  rates  can  not  be  definitely 
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stated,  but  information  received  from  the  largest  local  merchant  is 
to  the  effect  that  the  improvement  has  had  a  favorable  effect  upon 
freight  rates  generally  and  that  the  prospect  is  for  an  increased  use 
of  the  harbor. 

For  reasons  stated  in  his  report  the  district  officer  does  not  consider 
this  stream  worthy  of  further  improvement  except  for  limited  main- 
tenance. 

A  map  of  the  locality  is  given  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1903,  at  page  1988. 

Reports  of  examinations  and  surveys  are  given  in  the  following 
Reports  of  the  Chief  of  Engineers:  1873,  pages  306,  307;  1876,  page 
290;  1879,  page  170;  1880,  page  2044;  1891,  page  2804;  1893,  page 
2951,  and  1895,  page  2743. 

Receipt  if  and  shipments  by  vessel. 


Calendar  year. 


1896. 
1897. 
1898. 
1899., 
1900.. 
1901. 


Received.  I  Shipped. ;, 


Tims. 
43,700 
50,481 
14,820 
13,088 
24,200 
17,626 


Titjv. 
123,274 
139.967 
151,085 
127,450 
118,225 


Calendar  year. 


1902. 
1903. 
19M. 
1905. 
1906. 
1907. 


I  Received. 


I 


Shipped. 


'bM. 

TVmi. 

33.600 

44,750 

14,406 

29,  no 

14,770 

30.600 

4,700 

4,660 

5,740 

4.075 

8,827 

412 

July  1,  1907,  balance  uiiexi)en(letl $2,744.U 

June  30,  1908,  amount  exi)ended  during  fiscal  year  for  maintenance 
of  Iraijrovenient 34.15 


July  1,  1908,  balance  unexi>ended 2,709.99 

July  1,  1908,  outstandinj?  liabilities 440.00 


July  1,  190S,  balaiu-e  available. 


2.260.99 


July  1,  1908,  amount  coveretl  by  uncompleted  contracts 2,122.riU 


Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  imi)rovement,  in  addition  to  the  balance 
unexpended  July  1,  1908 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1809. 

(See  Appendix  O  O  8.) 

0.  Ilarhor  of  refiKjc  at  Harbor  Beach^  Lake  Ilaron^  Michir/an. — 
The  site  for  this  harbor,  selected  in  1872  by  a  Board  of  Engineer 
officers,  is  on  the  west  shore  of  Lake  Huron,  60  miles  north  of  its  out- 
let into  the  St.  Clair  River,  and  the  artificial  harbor  built  there  since 
then  is  the  only  safe  refuge  on  that  coast  from  the  foot  of  the  lake 
to  Tawas  Bay,  115  miles  above. 

The  work  of  construction  was  commenced  in  1873  under  a  project 
providing  for  three  separate  piers,  or  breakwaters,  of  cribwork  filled 
with  stone,  so  located  as  to  shelter  a  water  area  of  some  650  acres 
on  the  north,  northwest,  and  west  sides,  and  for  deepening  this  area 
by  dredging  where  necessary.  The  estimated  cost  of  the  break- 
waters was  $1.45*2,5r)0,  and  they  were  completed  in  1885  at  a  cost  of 
$970,716.40,  including  maintenance  to  that  date. 

The  river  and  harbor  act  of  March  3,  1809,  provided  for  commenc- 
ing the  work  of  rebuilding  the  supei-structui-e  of  the  main  pier  in 
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concrete,  and  authorized  the  Avork  to  be  inaugurated  under  the  eon- 
tinuing-contract  system  to  the  extent  of  $200,000.  It  was  not,  how- 
ever, until  1903  that  a  definite  project  for  doing  the  work  was  de- 
cided upon,  and  the  first  contract  was  let  in  August  of  that  year.  The 
work  was  begun  in  June,  1904. 

The  river  and  harbor  act  of  March  3,  1905,  directed  an  examination 
to  be  made  of  the  harbor,  with  a  view  to  ascertaining  what  other 
further  improvements  were  necessary,  if  any,  in  order  to  make  such 
harbor  of  refuge  suitable  for  the  present  demands  of  commerce.  The 
report,  which  was  submitted  to  Congress  June  10,  1906,  and  printed 
as  House  Document  No.  900,  Fifty-ninth  Congress,  first  session,  rec- 
ommended the  continuation  of  the  rebuilding  of  the  superstructure 
of  the  main  pier  as  begun,  the  rebuilding  of  the  superstructure  of  the 
north  and  south  piers  m  concrete,  the  protection  of  the  main  pier  from 
wave  shock  by  riprap,  the  closing  of  tlie  north  entrance  to  prevent  the 
entrance  of  littoral  deposit,  and  the  dredging  and  deepening  of  the 
harbor  to  21  feet  and  of  the  main  entrance  to  23  feet.  The- estimate 
for  the  work  recommended  was  $970,000,  with  an  added  sum  of 
$10,000  per  year  for  maintenance  and  harbor  police.  By  the  river 
and  harbor  act  of  March  2,  1907,  $150,000  was  appropriated  for  con- 
tinuing this  work. 

Under  this  plan  for  the  repair  and  improvement  of  the  harbor, 
work  on  the  main  pier  has  been  carried  on  continuously,  and  at  the 
close  of  the  fiscal  year  ending  June  30,  1908,  3,847  linear  feet  of  the 
superstructure  of  the  main  pier  had  i)een  completed,  being  82  per 
cent  of  the  entire  length  of  the  pier.  The  remaining  work  on  the 
main  pier  superstructure  will  be  completed  this  fall. 

The  total  amount  expended  to  the  close  of  the  fiscal  year  ending 
June  30,  1908,  is  $1,794,750.33,  of  which  alK)ut  $975,000  was  applied 
to  the  first  cost  of  the  sheltering  breakwaters,  which  were  completed 
in  1885.  Since  that  time  there  has*  been  applied  to  maintenance 
$819,750.33^  which  includes  the  construction  ot  concrete  superstruc- 
ture on  main  pier,  the  keeping  of  the  wooden  piers  in  repair,  dredg- 
ing within  the  harbor,  control  and  l)erthing  of  vessels  entering  the 
harbor  for  shelter,  and  engineering  supervision  and  general  office 
expenses. 

The  available  balance  will  l)e  applied  to  payment  for  work  under 
contract  and  to  cover  the  cost  of  the  necessary  supervision  ^of  the 
harbor  during  the  ensuing  fiscal  year;  also  to  such  repairs  to  the 
timber  structures  as  may  become  necessary. 

As  a  result  of  the  expenditures  made  upon  this  harlK)r,  there  has 
been  created  an  artificial  harbor  of  refuge,  which  has  l^een  used  for 
shelter  during  the  past  year  by  882  vessels,  with  a  total  tonnage  of 
720,016  tons.  The  grand  total  of  vessels  that  have  found  shelter 
from  1877  to  1907,  inclusive,  is  3G,7G1,  the  tonnage  of  which  aggre- 
gated 15,9()1,494.  The  vessels  sheltered  in  1877  averaged  289  tons 
each,  and  those  during  the  year  1907  791  tons.  The  maximum  draft 
that  can  be  carried  into  the  harlx)r  through  the  main  entrance,  mak- 
ing allowance  for  the  effect  of  moderate  seas,  is  l^etween  19  and  20 
feet,  and  vessels  having  this  draft  may  safely  lie  inside  the  main 
pier.  The  appropriation  recommended  will  be  applied  to  continuing 
reconstruction  of  the  piers. 

More  extended  information  can  Ik*  found  in  the  Annual  Reports  of 
the  Chief  of  Engineers  for  the  following  years:  1873,  pages  292-208% 
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1877,  pages  925-932  (with  map) ;  1879,  pages  1645-1648  (with  map); 
1881,  pages  2270-2275;  1882,  pages  2369-2372;  1885,  pages  2151-2157; 
1886,  pages  1829-1836. 

Reports  of  examinations  and  surveys  are  given  in  the  following 
Reports  of  the  Chief  of  Engineers:  1870,  page  46;  1871,  page  44; 
1872,  pages  209,  211,  and  218;  1895,  page  2832;  1896,  page  2730; 
1897,  page  3016;  and  reference  on  page  664,  report  of  19<)6. 

July  1,  1907,  balance  unexpended $263,262.02 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 141, 645. 14 


July  1,  1908,  balance  unexpended 121,616.88 

July  1,  1908,  outstanding  liabilities 25,890.13 


July  1,  1908,  balance  available 95,726.75 


July  1,  1908,  amount  covered  by  uncompleted  contracts 79,388.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement  and  for  maintenance,  in  ad- 
dition to  the  balance  unexpended  July  1,  1908 275,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  O  O  9.) 

10.  Mouth  of  Black  River^  Rouge  River^  and  Monroe  Harbor, 
Michigan. — (a)  Mouth  of  Black  River. — ^An  extensive  bar  and  shoal 
exists  in  the  St.  Clair  River  adjoining  the  mouth  of  the  Black.  The 
bar  lies  close  to  the  American  side  and  formerly  obstructed  the  ap- 
proach to  the  Port  Huron  docks,  while  the  shoal,  forming  a  "  middle 
ground  "  nearly  50  acres  in  extent,  crowded  the  main  diannel  in  a 
sharp  curve  close  to  the  Canadian  shore. 

The  original  project  submitted  in  1871  contemplated  the  removal 
of  this  bar  and  the  middle  ground  to  a  depth  of  15  feet,  at  an 
estimated  cost  of  $G7,320.  The  work  w^as  begim  in  1872  and  com- 
pleted in  1878  at  a  cost  of  $50,500. 

The  present  project  contemplates  dredging  to  a  uniform  depth 
of  16  leet  along  the  dock  front  of  Port  Huron  from  the  16-foot 
curve  above  to  the  same  curve  below  the  mouth  of  the  river.  Work 
was  begun  in  May,  1889,  and  finished  in  1892,  when  authority  was 
received  to  deepen  the  outer  border  of  the  shoal  adjacent  to  the  main 
channel  to  18  feet,  and  the  work  was  done.  The  amount  expended 
on  this  work  was  $29,348.58.  Oj^erations  since  this  time  have  been 
<.'onfined  to  maintenance,  $12,008.31  having  been  expended  for  this 
purpose  since  the  adoption  of  the  present  project  to  June  30,  1908. 
The  last  dredging  was  done  in  1907,  when  the  16-foot  depth  was 
restored. 

The  available  balance  and  the  appropriation  recommended  will  l)e 
applied  to  dredging  such  portion  of  the  bar  as  may  prove  to  be  ob- 
structive to  navigation. 

As  a  result  of  the  work  heretofore  done,  through  navigation  for 
vessels  of  moderate  draft  has  been  greatly  facilitated,  and  entrance 
into  the  Black  River  proper  has  been  rendered  possible  for  this  class 
of  vessels.  This,  it  is  believed,  has  resulted  in  a  reduction  of  freight 
rates,  the  extent  of  which  could  not  be  ascertained. 
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Reports  of  examinations  and  surveys  are  given  in  the  following 
reports  of  the  Chief  of  Engineers:  1871,  pages  177-180;  1887, -page 
2279;  1899^  page  2992;  1900,  paee  3986. 

For  receiptsTt)y  vessel  see  "Black  River  at  Port  Huron "  (p.  737). 

July  1,  1907,  balance  unexpended $6,426.85 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 

of   improvement 3, 783. 74 


July  1,  1908,  balance  unexpended 2, 643. 11 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 («) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(6)  Rouge  River. — ^This  stream  originally  had  a  channel  depth  of 
from  10  to  17  feet  from  its  mouth  to  where  the  Wabash  Railroad 
bridge  crosses  it,  a  distance  of  about  3  miles. 

Under  the  provisions  of  the  river  and  harbor  act  of  August  5, 
1886,  a  survey  of  the  river  was  made  and  a  project,  dated  August 
25,  1888,  prepared  for  securing  a  channel  depth  of  16  feet  with  a 
width  of  240  feet  for  a  distance  of  800  feet  from  the  mouth  and 
thence  with  a  width  of  100  feet  to  the  Wabash  Railroad  bridge.  The 
estimated  cost  was  $31,690.39.  The  work  of  improvement  was  com- 
menced in  1888  and  completed  in  November,  1892,  at  a  cost  of 
$30,272.79. 

By  joint  resolution  approved  April  11,  1898,  Congress  authorized 
an  extension  of  the  improvement,  with  depth  of  13  feet,  up  to  the 
Maples  road,  a  distance  of  about  1^  miles  above  the  Wabash  Rail- 
road bridge,  limiting  the  expenditure  to  $5,000.  The  river  was 
dredged  in  1900,  the  channel  being  made  50  feet  wide. 

The  project  for  this  river  was  modified  by  act  of  March  2,  1907, 
so  as  to  provide  an  increase  in  depth  from  16  feet  to  21  feet  between 
the  mouth  of  the  river  and  the  first  bridge,  a  distance  of  about  1,400 
feet ;  estimated  cost,  $3,575. 

During  the  season  of  1907  the  channel  was  deepened,  in  accord- 
ance with  the  amended  project,  to  21  feet,  from  the  mouth  to  the 
Solvay  Company's  tunnel  just  below  the  Detroit  connecting  railroad 
bridge. 

In  addition  to  this  work,  the  channel  depth  of  16  feet  was  restored 
to  a  point  11,550  feet  above  the  mouth.  The  appropriation  recom- 
mended will  be  applied  to  maintenance  of  the  depth  thus  obtained. 

The  amount  expended  on  the  work  of  the  existing  project  as 
amended  to  the  close  of  the  fiscal  year  ending  June  30,  1908,  is 
$66,160.96,  of  which  $16,078.47  has  been  appliecTto  maintenance. 

At  the  completion  of  the  dredging  operations  in  the  fall  the  result 
of  the  work  had  been  to  secure  a  channel  of  21  feet,  240  feet  wide, 
to  the  Solvay  Company's  tunnel,  and  a  channel  16  feet  deep,  varying 
in  width  from  100  to  75  feet,  from  this  point  to  a  point  11,550  feet 
above  the  mouth. 

The  maximum  draft  that  can  be  carried  June  30,  1908,  from  the 
mouth  to  the  Solvay  tunnel  is  not  over  17  feet,  due  to  the  formation 

,  <*  See  consolidated  money  statement  on  page  736. 
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of  a  bar  this  spring,  from  there  to  the  Michigan  Central  Railroad 
Bridge  16  feet,  between  the  Michigan  Central  Railroad  Bridge  and 
the  Wabash  Railroad  Bridge  12  feet,  and  from  there  to  Maples  road 
not  over  11  feet.  The  river  is  navigable  for  vessels  of  light  draft  to 
the  town  of  Dearborn,  15  miles  above  the  mouth. 

The  available  balance  will  be  applied  to  securing  increased  depths 
over  the  bar  at  the  moutli  of  the  river. 

The  receipts  and  shipments  by  vessel  during  the  year  1907  amounted 
to  253,544  tons,  of  which  156,347  tons  was  iron  ore,  45,522  tons  lum- 
ber, and  40,000  tons  pulp  wood.  The  value  of  this  commerce  is  about 
$1,479,44^. 

As  a  result  of  the  improvement  the  area  available  for  manufac- 
turing plants  in  the  vicinity  of  Detroit  has  been  greatly  extended, 
and  these  plants  have  been  enabled  to  receive  the  raw  materials  which 
they  use  without  transfer  or  transshipment.  As  a  consequence  the 
cOvSt  of  the  raw  materials  has  been  greatly  reduced. 

The  channel  banks  of  this  river  are  low^  and  ill-defined,  and  as  not 
only  the  banks,  but  also  the  bed,  are  composed  of  soft  material,  de- 
terioration of  the  dredged  channel  is  very  rapid.  ^Vliile  therefore 
the  growing  importance  of  the  industries  which  rely  upon  the  use  of 
this  channel  renders  it  desirable  that  funds  for  perioaical  dredging 
be  provided,  it  also  becomes  necessary  to  demand  that  the  owners  oT 
the  riparian  property,  whose  value  is  greatly  enhanced  by  the  im- 
provement, shall  be  called  upon  to  construct  proper  sand-tight  docks. 
Without  such  provision  recent  experience  shows  that  the  channel  is 
no  sooner  dredged  than  it  at  once  oegins  to  fill  upj  from  the  material 
sucked  into  the  channel  by  the  i)roi>ellers  of  passing  vessels.  AVliile 
thei^fore  the  extent  of  the  commerce  demands  additional  depth  in 
the  lower  portion  of  the  channel,  future  appropriations  should  be 
coupled  with  the  condition  that  no  expenditure  be  made  by  the 
United  States  until  the  channel  banks  within  the  limits  of  tlie  im- 
provement have  been  properly  docked. 

The  effect  of  the  improvement  has  been  to  reduce  freight  rates  30 
to  50  per  cent  for  firms  actually  using  dockage  on  the  river. 

Reference  to  report  on  examination  ordered  by  the  river  and  harbor 
act  of  March  3, 1905,  Avill  be  found  on  page  664  of  1906  report.  More 
extended  information  mav  be  found  in  Annual  Reports  for  1890 
(pp.  2747-2740) :  1S99  (p.*3013)  :  1901  (p.  3155).  Reports  on  exami- 
nations and  surveys,  report  for  1887  (p.  2275) ;  1898  (p.  2605). 

Receipts  and  shipments  hy  vcsrcI,  Rouge  River. 


rjilendar  yt'nr. 


1895. 
1S%. 
1S97. 
1.S98. 
1899. 
1900. 


K«Tcive<l.  |Shii»i>ed. 


<'Hlondar  war. 


Tims. 


Tbns. 


73.732  ' 'j  1901  . 


47,106 
113,066 
120,590 
115,987 
117,486 

92,631 
119.712 


1,024 
2,905 
9,386 
10.259 
763 
4,600 


1902. 
1903. 
1904. 
1905. 
1906. 
1907. 


Received. 


Tfmt. 
105,683 
56.701 
125,272 
242.861 
2M.14M> 
229,861 
248,  &U 


I- 


Shipped. 


Tan*. 

782 

10. 000 

10.000 

6.898 

■*  6,666 
6,000 
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July  1,  1907,  balance  unexpeaaed $9,302.79 

June  30,  1908,  amount  exr)ended  during  fisrnl  year: 

For  works  of  improvement $3,044.08 

For  maintenance  of  improvement 5,189.07 

8,833.75 

July  1,  1908,  balance  unexr)ended 529.04 

(Amount  that  can  be  profitably  ex pende<l  in  fiscal  year  ending;  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 («) 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(c)  Monroe  Ilarbor. — The  harbor  of  Monroe,  Mich.,  is  within  the 
mouth  of  the  Raisin  River  at  the  western  extremity  of  Lake  Erie.  In 
its  natural  condition  the  river  flowed  into  the  lake  through  several 
ponds  and  winding  creeks.  The  depth  of  water  at  the  deepest  mouth 
of  the  river  in  its  natural  condition  did  not  exceed  5  feet. 

The  original  project  for  the  improvement  of  Monroe  Harbor  was 
adopted  in  1834.  It  had  for  its  object  to  dredge  a  new  and  direct 
channel  100  feet  wide  and  10  feet  deep  from  the  lake  across  the  marsh, 
a  distance  of  4,000  feet,  to  the  i)ortion  of  the  river  ordinarilv  used  as 
a  harbor,  the  protection  of  the  entrance  into  the  lake  by  parallel  piers, 
726  feet  long  and  20  feet  wide,  extending  outward  to  a  denth  of  10 
feet  in  the  lake,  and  the  i)rotection  of  the  sides  of  the  canal  by  a  re- 
vetment. The  estimated  cost  of  the  w^ork,  exclusive  of  dredging  ma- 
chine, was  $55,885.  The  work  was  practically  completed  in  1§45,  a 
depth  of  9  feet  being  obtained  to  a  point  just  below  the  docks  at  Mon- 
roe. Subsequently  the  city  of  Monroe  further  improved  the  river 
channel  by  cutting  a  canal  about  1,300  feet  long,  100  feet  wide,  and 
with  a  depth  of  from  13  to  IG  feet,  across  a  bend  of  the  river.  Sub- 
sequent operations  consisted  in  repairing  and  extending  the  piers,  re- 
pairing the  canal  revetment,  and  in  dredging,  by  which  a  channel  200 
feet  wide  and  13  feet  deep,  extending  to  deep  water  in  the  lake,  was 
obtained. 

In  1905  a  double  line  of  piling  was  driven  connecting  the  south  pier 
to  the  shore,  to  prevent  the  lake  from  breaking  through  into  the  canal, 
and  some  work  was  done  in  rej)lacing  rotten  deck  timbers. 

The  total  amount  exi>ended  on  this  work  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1908,  is  $254,839.19,  of  which  $110,000  was  ap- 
plied under  the  original  project.  It  is  impossible  to  separate  the  por- 
tion of  this  total  which  has  been  applied  to  maintenance.  During 
recent  years  practically  all  exi)enditiires  have  been  made  for  that 
purpose. 

Tne  available  balance  will  be  expended  on  repair  of  the  decking  of 
the  piers  and  the  replacing  of  a  portion  of  the  snore  arm  of  the  north 
pier  by  a  pile  pier  about  120  feet  long.  This  work  began  June  1, 1908, 
and  is  about  50  per  cent  completed  at  the  close  of  the  fiscal  year. 

The  channel,  beginning  at  the  outer  end,  consists  of  the  United 
States  canal,  4,000  feet  long,  with  an  available  depth  of  about  14  feet. 
Three  thousand  feet  farther  up  the  river  the  Monroe  City  ship  canal 
begins.  Thi^  has  a  length  of  1,000  feet  and  a  depth  of  12  to  10  feet. 
From  the  upper  end  of  this  canal  to  the  city  wharves  is  2,000  feet, 

*  See  consolidated  money  statenient  on  page  736. 
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with  a  depth  of  10  to  12  feet.  The  stream  is  navigable  from  the  lake 
to  the  docks  at  Monroe  only,  a  distance  of  2  miles. 

This  harbor  can  not  accommodate  the  larger  class  of  vessels  used 
upon  the  lakes,  and  its  commerce  is  not  large,  amounting  in  the  year 
1907  to  6,857  tons,  valued  at  $50,000.  Of  this  amount  6^50  tons  was 
sand,  the  major  portion  of  the  balance  consisting  of  fish. 

The  commerce  of  this  stream  is  too  small  to  have  any  effect  what- 
ever upon  freight  rates. 

The  Annual  Keport  of  the  Chief  of  Engineers  for  1880,  pa^  208S 
to  2091,  gives  a  detailed  history  of  the  operations  up  to  that  time. 

Reports  of  examinations  and  survevs  are  given  in  the  following 
Reports  of  the  Chief  of  Engineers:  1866,  page  29;  1868,  page  145; 
1872,  pages  237-239;  1889,  page  2338;  1893,  page  3048;  1898,  page 
2689,  and  1900,  page  4020. 

July  1,  1907,  balance  unexpended $0»209.d2 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 33. 84 


July  1,  1908,  balance  unexpended 6, 176.  OS 

July  1,  1908,  outstanding  liabilities 400.00 


July  1,  1908,  balance  available 5,776.08 

July  1,  1908,  amount  covered  by  uncompleted  contracts 1,479.14 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  tlie  balance 
unexpended  July  1,  1908. (•) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

CONSOLIDATED. 

July  1,  1907,  balance  unexpended $21,990.55 

June  30,  1908,  amount  exi)ended  during  fiscal  year : 

For  works  of  improvement $.3,644.08 

For  maintenance  of  improvement 9,007.25 

12,651.33 


July  1,  1908,  balance  unexi)ende<l 9,348.23 

July  1,  1908,  outstanding  liabilities. 400.00 


July  1,  1908,  balance  available 8,948.23 

July  1,  1908,  amount  covereil  by  uncompleted  contracts 1,479.14 


Amount  that  can  be  profitably  exi)endo<l  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 15,00a00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Apendix  O  O  10.) 

11.  Black  River  at  Port  Huron  ^  Michigan. — In  1888,  when  the 
original  survey  was  made,  the  lower  reach  of  the  Black  River,  from 
its  mouth  to  the  Grand  Trunk  Railroad  Bridge,  IJ  miles  in  length, 
varied  in  width  from  120  to  150  feet  and  had  a  depth  of  from  10  to 
14  feet,  except  at  a  few  points,  where  it  was  obstructed  by  bars  hav- 
ing only   8J   feet  of  water  over  them.     The  improvement  of  this 

«  See  consolidated  money  statement  on  this  page. 
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stream  was  inaugurated  by  the  river  and  harbor  act  of  September 
19,  1890,  under  a  project  which  contemplated  dredging  to  a  navi- 
gable depth  of  16  feet  from  the  mouth  to  the  Grand  Trunk  Railroad 
Bridge,  with  widths  varying  from  75  feet  to  160  feet,  at  an  esti- 
mated cost  of  $75,000.  Operations  were  commenced  in  1891  and  the 
dredging  was  completed  June  30, 1894,  at  a  cost  of  $34,698.65,  includ- 
ing an  extension  upstream  of  1,800  feet  to  Washington  avenue,  au- 
thorized by  the  act  of  July  13, 1892.  The  total  length  of  the  dredged 
channel  is  9,700  feet. 

Since  the  completion  of  the  project  considerable  dredging  has  been 
required  to  maintain  the  channel,  particularly  above  the  Grand 
TVunk  Railroad  Bridge,  where  experience  and  observation  show  that 
the  narrow  dredged  channel  has  no  degree  of  permanence. 

The  amount  expended  for  maintenance  to  June  30,  1908,  has  been 
$17,674.06,  making  total  expenditure  since  adoption  of  project 
$52,372.06. 

As  a  result  of  the  work  done  in  this  river  a  channel  has  been  secured 
16  feet  in  depth,  with  widths  varying  from  75  feet  to  160  feet,  ex- 
tending from  the  mouth  to  the  Washington  Avenue  Bridge,  a  total 
length  of  9,700  feet.  A  channel  with  an  available  depth  of  15  feet  from 
the  bar  at  the  mouth  to  the  Grand  Trunk  Railroad  Bridge  was  found 
on  June  6, 1908  (Lake  Huron  stage  on  date  of  soundings  was  581.46), 
above  that  locality  a  depth  of  but  9.5  feet  is  reported.  It  is  pur- 
posed to  expend  the  available  balance  in  partially  restoring  this  sec- 
tion of  the  channel.  For  the  maintenance  of  the  entire  channel  annual 
dredging  to  the  extent  of  $3,000  is  required,  and  the  appropriation 
recommended  will  be  applied  to  this  purpose. 

There  was  received  during  the  year  1907  168,152  tons  of  freight, 
valued  approximately  at  $455,000.  This  consisted  mainly  of  coal, 
gravel,  lumber,  and  pulp  wood. 

The  effect  of  the  improvement  has  been  to  reduce  freight  rates 
upon  approximately  the  number  of  tons  received.  It  is  doubtful 
wnether  this  improvement  has  any  indirect  effect  upon  railroad  rates. 

More  extended  information  will  be  found  in  the  following  Reports 
of  the  Chief  of  Engineers:  1893,  pages  2938-2939;  1894,  pages  2251- 
2252 ;  1898,  pages  2586-2587. 

Report  of  examination  and  survey  is  given  in  the  Report  of  the 
Chief  of  Engineers  for  1889,  page  2292;  reports  of  minor  surveys, 
page  2993  of  report  for  1899,  and  page  3988  of  report  for  1000. 

Receipts  and  Mhipmcnts  hy  re.HHcL 


Calendar  year. 

Received. 

Shipped. 

( 'Hleiidar  year. 

Rwelve*!. 

Shipped. 

1898 

176,  wl 

iia,5ai 

104,  x^> 

105,  ^a 
. 47 

Tom. 
7,487 
4,418 
6,825 
2,569 

1901 

Timt. 

120,018 

123,677 

163,265 

197,044 

169,200 

135,695 

16X.  1.52 

7V>w/«. 
100 

1894 

1902 

2  600 

1896 

1903 

1896 

iy04 

1897 



1,455 

16,595 

37.368 

181 

1905 

1896.. 

1906 



1899.. 

1907 

1900.. 

1 
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July  1,  1907,  balance  uuexi>eiuled $6,015.60 

June  30,  1908,  amount  exi)ende<l  during  fiscal  j'ear,  for  maiutouance 

of   improvement 5,387.60 


July  1,  1908,  balance  unexpendetl 627.  W 


Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending  June 
30,  1910,  for  maintenance  of  improvement,  in  addition  to  the  bal- 
ance unexpended  July  1,  1908 6,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  tlie  river  and  harbor  act  of  1809. 

(See  Appendix  O  O  11.) 

12,  Operating  and  care  of  St.  Clair  Flats  Canals  Michigan. — Thi« 
canal  consists  of  two  dredged  cuts  through  the  St  Clair  flats  at  the 
mouth  of  the  St.  Clair  River.  These  cuts  have  a  width  of  about 
300  feet  each,  and  depth  of  20  feet,  and  extend  into  Lake  St.  Clair 
a  distance  of  17,460  leet.  They  are  separated  by  a  sand  dike  100 
feet  wide,  revetted  by  sheet  piling  for  a  distance  of  7,221  feet,  and 
the  east  cut  is  protected  from  wave  wash  and  sand  drift  by  a  similar 
dike  50  feet  wide. 

An  historical  sketch  of  the  improvement  is  given  on  page  2882  of 
the  Annual  Report  of  the  Chief  of  Engineers  for  1896,  and  a  descrip- 
tion of  recent  work  is  given  on  page  694  of  the  Annual  Report  of  the 
Chief  of  Engineers  for  1907. 

The  care  and  maintenance  of  the  canal  is  provided  for  by  the 
permanent  indefinite  appropriation  for  operating  and  care  of  canals 
and  other  works  of  navigation  under  the  provisions  of  section  4  of 
the  river  and  harbor  act  of  July  5,  1884. 

O^xTations  for  the  past  fiscal  year  were  of  the  same  routine  char- 
acter as  those  carried  on  since  the  opening  of  the  canal  to  commerce. 
A  custodian  has  been  present  during  the  year  to  enforce  canal  regu- 
lations and  care  for  and  re^^air  the  dikes. 

The  expenditure  to  June  30,  1908,  was  $169,001.76,  excluding 
$450.23  estimated  outstanding  liabilities.  The  amount  expended 
during  the  year  is  $9,094.81. 

Freight  traffic  by  calendar  years: 

Freight  tons. 

1902  _   -   -- -...      -   41,773,998 

190;5 --   41,888,134 

1904 _-     .    38,044,929 

1005  __        -   51,359,071 

100(;  .  -    -     60,589,441 

1007 60,271,902 

For  detailed  information  of  counnerce,  see  statistics  appended  to  re- 
port of  district  officer  for  improving  I>etroit  River,  Michigan  (Appen- 
dix ( )  0 14) .  For  effect  of  improvement  on  freight  rates,see  remarks  in 
report  on  ship  channel  l)etween  Chicago,  Duluth,  and  Buffalo  (p.  717). 

(See  Appendix  O  O  12.) 

13.  Clinton  Ricer,  Michigan. — This  stream  empties  into  Anchor 
Bay,  in  the  northwesterly  part  of  Lake  St.  Clair,  and  before  improve- 
ment had  a  channel  depth  of  about  10  feet,  except  at  several  shoals, 
over  which  but  5  or  6  feet  could  be  carried,  and  a  broad  flat  at  the 
mouth  with  a  general  depth  of  3  to  4  feet. 

The  first  appropriation  for  the  improvement  of  this  river  was 
made  August  30,  185-2,  and  from  that  time  to  1886  occasional  appro- 
priations, amounting  in  all  to  $25,500,  were  made  and  expended  on 
various  dredging  projects. 
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In  1889  a  project  for  the  general  improvement  of  the  river  was 
adopted,  to  cover  the  entire  river  from  the  mouth  to  Mount  Clemens, 
8  miles  upstream.  This  project  called  for  an  8-foot  channel,  a  pile 
dike  extending  across  the  flat  at  the  mouth  to  the  10-foot  curve  in 
the  bay,  for  revetments  as  needed  above,  and  for  closing  the  main 
channel  and  making  a  straight  cut  through  Shoemakers  bend.  The 
estimated  cost  was  $25,000,  revised  and  amended  in  1888  and  1889  to 
$34,564.  The  project  was  completed  in  1893  with  the  expenditure 
of  $34,546.26. 

Since  the  completion  of  the  project  there  has  been  $19,682.46  ex- 
pended for  maintenance,  making  the  total  expenditure  since  adop- 
tion of  present  project  to  June  30,  1908,  $54,228.72. 

The  last  work  done  on  this  river  was  in  1907,  when  channel  depths 
were  restored  by  dredging  which  was  completed  during  the  year. 
Periodical  dredging  is  required  for  maintenance,  and  the  appropria- 
tion recommended  will  be  so  applied. 

As  a  result  of  the  work  done  on  this  river,  a  channel  8  feet  in  depth 
has  been  secured  from  the  mouth  to  the  city  of  Mount  Clemens,  a 
pile  dike  has  been  built  along  the  north  sicfe  of  the  outer  channel, 
and  revetments  have  been  built  where  needed  in  the  river  above.  The 
present  available  depth  throughout  does  not  exceed  8  feet.  The  river 
IS  navigable  for  small  boats  a  considerable  distance  above  Mount 
Clemens.  The  effect  of  the  improvement  on  freight  rates  can  not  be 
determined. 

There  were  received  and  shipped  during  the  year  1907,  24,306  tons 
of  freight,  consisting  mainly  or  coal,  logs,  lumber,  and  sand.  This 
is  valued  approximately  at  $143,411. 

More  extended  information  is  given  in  the  following  Reports  of 
the  Chief  of  Engineers:  1893,  pages  2942-2944,  and  1894,  pages 
2254-2255. 

Reports  of  examinations  and  surveys  are  given  in  the  Reports  of 
the  Chief  of  Engineers  as  follows:  1872,  page  214;  1876,  Part  2, 
page  549;  1880,  page  2062;  1885,  page  332;  1895,  page  2838;  1899, 
page  3001,  and  1900,  page  3996. 


Receipts 

and  shipments  by  vessel. 

Calendar  year. 

Received. 

Shipped. 

1             Calendar  year. 

Received. 

Shipped. 

1896 

Trnitt. 
30,749 
29,077 
29,085 
35,625 
32,410 
36,925 

T(m«. 
410 

1902 

Tbns. 
83,868 
2»,411 
22.878 
41,759 
25,616 
23,273 

7>/7l«. 

1897 

1  1903 

m96 

'  1904  

257 

1899 

1    1905 

540 

1900 

•2»2 

1  1906 

2Ji4 

1901 

1907 

1,033 

1 

July  1,  1907,  balance  unexpended „_  $7,252.31 

June  30, 1908,  amount  exi)ended  during  fiscal  year  for  maintenance  of 

improvement 6, 417. 03 


July  1,  1908,  balance  unexiKjiided- 


835.28 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addMion  to  the  balance 
unexpended  July  1,  1908 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  O  O  13.) 
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H,  Detroit  River^  Michigan. — Before  improvement  the  shoalest 
part  of  the  channel  through  Detroit  River  was  at  the  Limekihi  Cross- 
ing, where  the  normal  depth  was  from  12^  to  15  feet  over  a  bottom  of 
solid  rock. 

The  water  surface,  usually  changing  slowly,  may  rise  or  fall  from 
a  few  inches  during  many  days  of  calm  weather  to  about  4  feet  during 
severe  storms  and  to  about  6  feet  during  short,  severe  hurricanes,  and 
the  monthly  mean  may  change  as  much  as  2  feet  in  one  year,  or  4  feet 
in  forty  years. 

The  first  project  of  1874  provided  for  a  winding  channel  of  at  least 
20  feet  in  depth,  over  300  feet  in  width;  modified  in  1883  so  as  to 
somewhat  straighten  such  channel ;  in  1886  to  give  400  feet  width,  and 
in  1888  to  give  440  feet  in  width.  The  generaldepth  above  and  below 
the  Limekiln  was  20  feet  or  more,  but  the  bed  of  the  river  was  studded 
with  large  bowlders  and  rocky  shoals,  which  limited  the  safe  naviga- 
ble depth  to  scant  15  feet  through  a  distance  of  about  12  miles.  Ac- 
cordingly the  project  was  modified  and  extended  in  1892  so  as  to  pro- 
vide for  the  removal  of  all  obstructive  shoals  between  the  city  of 
Detroit  and  Lake  Erie,  with  a  view  to  obtaining  a  through  channel 
with  a  least  width  of  COO  feet  and  a  navigable  <fepth  of  20  feet,  at  a 
total  estimated  cost  of  $1,554,500,  as  adopted  by  river  and  harbor  acts 
of  July  13,  1892,  and  March  3,  1899,  and  as  approved  by  the  War 
Department  at  various  dates  from  1892  up  to  July  3,  1899.  There 
has  been  expended  on  previous  projects  and  modifications  thereof 
$1,554,500. 

The  present  project  was  adopted  by  the  river  and  harbor  act  of 
June  13,  1902,  which  provides  for  a  channel  COO  feet  wide  and  21  feet 
deep  from  Detroit  to  Lake  Eric.  The  estimate  for  the  work  was  in- 
creased (sec  the  final  report  of  the  survey  directed  by  the  act  of  March 
3,  1899,  in  Annual  Report  of  the  Chief  of  Engineers  for  1905,  pp. 
2292-2290)  to  $3,750,000,  and  in  accordance  with  this  increase  the 
river  and  harbor  acts  of  March  3, 1905,  and  March  2, 1907,  authorized 
the  continuation  of  the  improvement  to  the  Extent  of  $700,000  in  addi- 
tion to  the  $1,750,000  originally  authorized.  All  of  this  money  has 
been  appropriated,  but  there  still  remains  to  be  provided  for  the  work 
$1,300,000.  On  November  12,  1904,  this  project  was  modified  to  per- 
mit of  slightly  shifting  the  location  of  the  proposed  channel  at  Bar 
Point  shoals,  mouth  of  Detroit  River,  without  increasing  the  cost. 

The  river  and  harbor  act  of  March  2,  1907,  modified  the  present 
project  so  as  to  provide  for  two  channels — one  for  downbound,  the 
other  for  upbound  vessels,  past  Bois  Blanc  Island.  The  second  chan- 
nel, called  the  Livingstone  channel  (plan  B  of  the  report  on  siirvev), 
is  to  have  a  least  width  of  300  feet  out  to  Bar  Point,  and  800  feet 
thence  to  deep  water  in  Lake  Erie,  with  a  least  depth  of  22  feet. 
Work  on  this  channel  is  authorized  under  continuing  contracts  to  the 
extent  of  $0,070,950,  of  which  $4,095,950  is  yet  to  be  appropriated. 

More  extended  information  may  be  found  as  follows:  Annual  Re- 
ports of  the  Chief  of  Engineers  "for  1891,  pages  2794-2801  (special 
history);  1890,  page  2758  (map),  and  1904,  pages  3140-3148;  also 
House  Document  No.  160,  Fifty-eighth  Congress,  second  session  (main 
channel  to  Wyandotte,  Mich.),  and  House  Document  No.  206,  Fiftv- 
ninth  Congress,  second  session  (ship  channel  connecting  waters  of  the 
Great  Lakes). 
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During  the  fiscal  year  work  has  been  prosecuted  along  Limekiln 
Crossing  range,  Bois  Blanc  range,  Amherstburg  reach,  Hackett  range, 
and  Bar  Point  shoals  in  the  Amherstburg  channel,  and  under  four 
separate  contracts,  each  covering  one  of  the  four  sections  of  the  Liv- 
ingstone channel.  About  60  per  cent  of  the  work  of  improving  the 
Amherstburg  channel  has  been  completed  and  9  per  cent  of  the  Liv- 
in^one  channel. 

There  has  been  expended  to  June  30, 1908,  on  the  channel  now  desig- 
nated as  Plan  "A,"  $3,697,017.71,  of  which  amount  $2,142,517.71  was 
applied  to  the  present  project  adopted  in  1902.  The  amount  expended 
for  Livingstone  channel  is  $513,818.90.  None  of  these  funds  have 
been  applied  to  maintenance.  Upon  the  completion  of  the  work  now 
under  contract  and  in  progress  on  the  channel  via  Amherstburg,  that 
part  of  the  project  will  be  completed,  except  for  the  sections  along 
Ballards  reef  and  Bar  Point  shoals.  The  work  along  Ballards  reef 
can  not  be  advantageously  done  until  the  completion  of  the  entire 
Livingstone  channel,  but  as  section  4  of  the  Livingstone  channel  will 
be  practically  completed  at  the  end  of  the  present  season  of  navigation 
and  thrown  open  to  commerce  early  in  1909,  it  is  believed  that  the 
work  on  the  Amherstburg  channel  in  this  vicinity,  the  Bar  Point  sec- 
tion, can  be  very  advantageously  undertaken  at  that  time,  and  that 
$250,000,  in  addition  to  available  balance,  can  be  profitably  expended 
for  this  work  by  June  30, 1910.  There  has  been  appropriated  $2,575,- 
000  for  the  Livingstone  channel,  and  $2,500,000,  m  addition  to  avail- 
able balance,  can  be  profitably  expended  to  June  30,  1910. 

The  greatest  draft  which  can  be  carried  over  the  improved  channels 
June  30,  1908,  was  21.54  feet,  but  this  is  subject  to  change  consider- 
ably, the  mean  monthly  stage  for  November,  1907,  having  been  18.88 
at  this  place — Ballards  reef. 

For  effect  of  channel  improvements  on  freight  rates,  see  remarks 
under  this  head  in  report  of  ship  channel  connecting  waters  of  the 
Great  Lakes  between  Chicago,  Duluth,  and  Buffalo. 

GENEBAL   IMPROVEMENT. 

July  1, 1907,  balance  uuexi)eDded i $666,650.80 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908__      150, 000. 00 


816, 650.  80 
June  30,  1908,  amount  expended  during  fiscal  year  for  mainte- 
nance of  Improvement »509, 168.51 


July  1,  1908,  balance  unexi)ended 307,482.29 

July  1,  1908,  outstanding  liabilities 46,  724. 00 


July  1,  1908,  balance  available 260,  758.  29 


July  1,  1908,  amount  covered  by  uncompleted  contracts 108,623.00 

Amount  (estimated)  required  for  completion  of  existing  project__  1,300,000.00 


Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending 
June  30,  1910,  for  works  of  improvement,  in  addition  to  the 
balance  unexpended  July  1,  1908 250,000.00 

Submitted  in  compliance  with  requirements  of  supdry  civil  act  of 
June  4,  1897. 

•Actual  expenditures  during  the  fiscal  year  were  $509,220.28,  from  which 
amount  $0.77  (refundment)  and  $51  (proceeds  of  sale)  have  been  deducted, 
leaving  the  net  expenditures  $509,168.51. 
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LIVINGSTONE   CHANNEL. 

July  1,  1907,  balance  unexpended $2,000,000.00 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908-         575, 000. 00 


2,575,000.00 
June  30,  190S,  amount  expended  during  fiscal  year  for  works  of 
improvement «  513, 818. 90 


July  1,  1008,  balance  unexpended 2,061,181.10 

July  1,  1908,  outstanding  liabilities 256,684.00 


July  1,  1908,  balance  available 1,804,497.10 


July  1,  1908,  amount  covered  by  uncompleted  contracts 5, 116, 028. 00 

Amount  (estimated)  required  for  completion  of  existing  project-    4,095,960.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  30,  1910,  for  works  of  improvement,  in  addition  to  the 
balance  unexpended  July  1,  1908 2,500,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act 
of  July  4,  1897. 


CONSOLIDATED. 


July  1,  1907,  balance  unexpended $2,666,650.80 

Amount  appropriated  by  sundry  civil  act  approved  May  27, 1908—        725, 000. 00 


3,391,650.80 
June  30,  1008,  amount  exi)ended  during  fiscal  j^ear  for  works  of 
improvement 1, 022, 987. 41 


July  1,  1908,  balance  unexpended 2, 368, 663. 39 

July  1,  1008,  outstanding  liabilities 303,408.00 


July  1,  190S,  balance  available 2,  065,  255. 30 


July  1,  1908,  amount  covered  by  uncompleted  contracts 5,  224,  651. 00 

Amount  (estimated)  required  for  completion  of  existing  project..     5, 395,  950.  W 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  30,  1910,  for  works  of  improvement,  in  addition  to  the 
balance  unexpended  .July  1,  1908 '^  2,  750,  000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act 
of  June  4,  1897. 

(See  Appendix  OO  14.) 

Id.  Remoring  snnJcen  vessels  or  craft  ohstmcting  or  endangering 
navigation. — The  following  obstructions  were  completely  removed 
during  the  fiscal  year : 

KSteamer  Linden^  from  channel  in  St.  Clair  River,  Michigan;  ex- 
pense incurred  for  inspection,  $1.25. 

Wreck  near  Thunder  Bay  Island,  Lake  Huron;  total  cost,  $1,000. 

Wreck  of  schooner  Montpelier^  from  Detroit  River,  near  the  lower 
end  of  Belle  Isle ;  total  cost,  $800. 

Wreck  of  schooner  Albany^  from  channel  in  Belle  River,  Michigan : 
total  cost,  $445.73. 

The  wreck  of  the  steamer  Eliza  17.  Strong^  in  Lake  Huron,  off 
Lexington,  Mich.,  was  partially  removed  by  the  underwriters,  and  it 

« Includes  $5,838.33  transferred  by  Treasury  Department  to  appropriation  for 
**  Survey  of  Northern  aiMl  Northwestern  Lakes,"  for  sweeping  raft. 

^Of  this  amount  $2,5()0,(H)()  Is  for  continuing-contract  work  authorized  by 
the  river  and  harbor  act  of  March  2,  1907. 


RIVEB  AND  HARBOB   IMPROVEMENTS.  743 

is  expected  that  they  will  complete  the  work.  Cost  of  examination 
of  wreck,  $57.97. 

The  steamer  Fred  Pahst^  sunk  in  the  St.  Clair  River,  opposite  Fort 
Gratiot,  as  a  result  of  a  collision,  was  subsequently  raised  and  taken 
to  dock  at  Samia,  Ontario.  Expense  incurred  for  examination  and 
patrol  duty,  $150. 

(See  Appendix  O  O  15.) 

EXAMINATIONS    AND    SURVEY    MADE    IN    COMPLIANCE    WITH    RIVER    AND 
HARBOR  ACT  APPROVED  MARCH  2,  1907. 

Eeports  on  preliminary  examinations  and  survey  req[uired  by  the 
river  and  harbor  act  of  March  2,  1907,  of  the  followmg  localities 
within  this  district  were  duly  submitted  by  the  district  officer.  They 
were  reviewed  by  the  Board  of  Engineers  for  Eivers  and  Harbors, 

Sursuant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
ocuments  as  indicated : 

1.  Preliminary  examination  of  Au  Sable  River ^  Michigan, — Report 
dated  May  29,  1907,  is  printed  in  House  Document  No.  71,  Sixtieth 
Congress,  first  session.  The  locality  is  not  considered  worthy  of  im- 
provement by  the  United  States. 

2.  Preliminary  examination  and  survey  of  channel  between  Russell 
Island  and  Grand  Pointy  St.  Clair  River^  Michigan. — Reports  dated 
April  22  and  November  26,  1907,  respectively,  are  printed  in  House 
Document  No.  453,  Sixtieth  Congress,  first  session.  A  plan  for  im- 
provement at  an  estimated  cost  of  $100,000  is  presented. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  CLEVEI^ND,  OHIO. 

DISTRICT. 

This  district  was  in  the  charge  of  Lieut.  Col.  C.  McD.  Townsend, 
Corps  of  Engineers,  to  February  29,  1908,  and  of  Lieut.  Col.  John 
Milfis,  Corps  of  Engineers,  since  that  date.  Division  engineer.  Col. 
G.  J.  Lydecker,  Corps  of  Engineers,  to  November  15,  1907,  Col. 
Charles  E.  L.  B.  Davis,  Corps  of  Engineers,  from  November  16,  1907, 
to  February  15, 1908,  and  Lieut.  Col.  W.  L.  P^isk,  Corps  of  Engineers, 
since  February  15,  1908. 

1,  Toledo  fl arbor ^  Ohio. — The  harbor  of  Toledo  is  in  the  Maumee 
Kiver.  The  wharf  frontage  on  the  river  extends  over  a  distance  of 
about  3  miles,  the  lower  end  of  which  is  about  -l  miles  above  the 
mouth  of  the  river,  at  the  head  of  Maumee  Bay. 

Originally,  in  the  bay,  the  least  depth  was  8.5  feet  with  a  prevail- 
ing depth  of  12  feet,  while  in  the  river  the  minimum  depths  were  14 
feet. 

In  1866  a  project  was  adopted  to  dredge  the  channels  of  deepest 
water  in  the  bay  to  a  depth  of  12  feet.  The  project  was  amended 
from  time  to  time  until  1887,  when  the  old  indirect  channel  had  a 
minimum  depth  of  15  feet. 

In  1887  a  project  was  adopted  for  a  straight  channel  through  Mau- 
mee Bay,  with  a  depth  of  17  feet  and  a  bottom  width  of  200  feet. 
The  estimated  cost,  including  dikes  or  other  channel  protections,  was 
$1,875,000. 

The  project  for  a  straight  channel  was  amended  in  1893  by  increas- 
ing the  width  of  outer  section,  about  3  miles  long^  to  300  feat.    Sivwifc 
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1892  the  improvement  has  been  extended  to  include  the  Maumee 
River. 

The  total  amount  expended  on  original  and  modified  projects  prior 
to  operations  under  existing  project  is  $1,617,695.45. 

The  present  project  was  adopted  by  the  river  and  harbor  act  of 
March  3,  1899,  and  is  described  in  the  Report  of  the  Chief  of  En- 
gineers, 1898,  pages  2693  to  2705,  inclusive.  It  provides  for  a  channel 
m  the  bay  and  river  400  feet  wide -and  21  feet  deep  to  Fassett  Street 
Bridge,  and  200  feet  wide  and  21  feet  deep  for  the  section  above  the 
bridge,  with  a  turning  basin  500  feet  wide  at  the  upper  end.  A  dike 
was  also  to  be  constructed  1,000  feet  in  length  between  the  range  lights 
in  the  bay.  The  estimated  cost  of  the  work  was  $1,005,000.  A  con- 
tinuing contract  was  authorized  for  its  execution,  the  limit  of  cost 
being  fixed  at  $950,000. 

The  work  contemplated  by  this  project  has  been  completed  with  the 
exception  of  the  channel  and  basin  above  the  Fassett  Street  Bridge, 
which  has  a  width  of  only  100  feet. 

The  total  expenditure  under  the  existing  project  to  the  close  of  the 
fiscal  year  ending  June  30,  1908,  was  $903,022.75. 

The  deepening  of  the  bay  to  the  Wheeling  and  Lake  Erie  Railroad 
bridge  has  been  done  under  contract,  and  me  deepening  of  the  river 
above  by  the  U.  S.  dredge  Maumee.  The  dredging  under  this  con- 
tract was  completed  October  9,  1905,  a  total  of  5,8^,456  cubic  yards 
having  been  removed. 

During  the  past  year  the  U.  S.  dredge  Burton  excavated  20,549 
cubic  yards  from  the  Maumee  River  fctween  Magnolia  and  Ash 
streetsand  381,979  cubic  yards  from  the  inner  division  of  the  straight 
channel,  at  a  field  cost  of  $20,356.67  for  the  maintenance  of  the  chan- 
nel. On  June  30, 1908,  the  maximum  draft  that  could  be  carried  over 
the  shoalest  portion  of  the  channel  was  20  feet. 

The  result  of  these  expenditures  has  been  to  create  and  maintain 
a  channel  through  Maumee  Bay  and  River  400  feet  wide  and  20  feet 
deep  to  Fassett  Street  Bridge,  a  distance  of  15  miles,  and  to  a  width 
of  100  feet  and  depth  of  20  feet  for  1  mile  above  this  bridge.  The 
Maumee  River  is  also  navigable  for  vessels  of  6- foot  draft  to  Perrys- 
bur<r,  15  miles  above  the  mouth. 

The  appropriation  recommended  will  be  applied  toward  mainte- 
nance of  existing  channel  to  make  the  improvement  available. 

The  usual  variations  in  the  level  of  the  water  surface  during  the 
season  of  navigation  range  from  1  foot  above  to  2  feet  below  mean 
lake  level.  Extreme  fluctuations,  due  to  wind,  of  7.9  feet  above  to 
7.1  feet  below  mean  lake  level  have,  however,  been  observed  at  Toledo. 

There  has  been  a  marked  reduction  in  freight  rates  since  the  proj- 
ect was  inaugurated,  but  this  has  been  due  not  only  to  the  work  at 
this  particular  harbor,  but  to  that  at  the  other  harbors  along  the 
lakes  and  the  improvements  in  the  connecting  channels,  as  well  as  to 
other  causes,  and  it  is  impracticable  to  determine  how  much  of  this 
reduction  is  due  to  this  particular  improvement. 

The  commerce  of  Toledo  for  the  calendar  year  1907  amounted  to 
5,077,875  tons,  an  increase  of  555,595  tons  over  that  reported  for  the 
calendar  year  1906. 

Reference  to  reports  on  examination  and  survey,  made  in  compli- 
ance with  act  of  March  2,  1907,  will  be  found  on  page  761  of  this 
report. 
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July  1,  1907,  balance  unexpended $113,626.93 

Receipts  from  sales , 41.25 


113, 668. 18 
June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 

of  improvement 40,  576. 38 


July  1,  1908,  balance  unexpended 73,091.80 

July  1,  1908.  outstanding  liabilities 2, 745. 80 


July  1,  1908,  balance  available 70,346.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30, 1910,  for  maintenance  of  improvement,  in  addition  to  the  bal- 
ance unexpended  July  1,  1908 45,000.00 

Submitted  in  compliance  witb  requirements  of  sundry  civU  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  P  P  1.) 

2.  Port  Clinton  Harbor^  Ohio. — ^The  harbor  of  Port  Clinton  is 
within  the  mouth  of  the  Portage  River.  This  river  flows  into  Lake 
Erie  at  a  point  about  13  miles  by  land  and  22  miles  by  water  west  of 
the  city  of  Sandusky.  In  its  natural  condition  the  depth  of  water 
on  the  bar  at  the  mouth  of  the  river  rarely  exceeded  5  feet. 

The  original  project  for  its  improvement  was  adopted  in  1871  and 
was  slightly  modified  in  1872  and  1873.  It  provided  for  the  construc- 
tion of  two  parallel  jetties  extending  outward  from  the  mouth  of  the 
river  to  a  depth  of  10  feet  in  the  lake,  at  an  estimated  cost  of  $90,000. 
These  were  built  of  timber  and  stone. 

The  jetties  were  extended  to  a  depth  of  10  feet  in  the  lake  in  1883, 
at  which  time  the  east  jetty  had  been  extended  2,180  linear  feet 
and  the  west  jetty  1,948  linear  feet.  These  lengths  were  found 
ample  for  the  requirements  of  this  harbor,  and  in  1894,  at  which 
time  a  total  expenditure  of  $76,000  had  been  made,  it  was  recom- 
mended that  the  remainder  of  the  estimated  cost  of  executing  the 
prq'ect  ($21,000)  be  expended  for  necessary  repairs. 

The  project  since  1894  has  been  one  for  maintenance,  under  which 
$27,999.29  has  been  expended. 

The  result  of  these  expenditures  has  been  to  produce  a  channel  11.3 
feet  ill  depth,  extending  for  one-half  mile  above  the  mouth  of  the 
Portage  River,  which  was  the  maximum  draft  that  could  be  carried 
June  30,  1908.  A  channel  of  6  feet  depth  extends  to  Oak  Harbor, 
12  miles  above  the  mouth  of  the  river. 

The  appropriation  recommended  will  be  applied  to  repair  of  piers 
and  dredging  for  maintenance  to  keep  the  improvement  available. 

The  project  has  had  little  effect  on  freight  rates,  as  the  commerce 
of  the  port  is  small. 

Under  the  appropriation  of  $3,000  made  by  the  river  and  harbor 
act  of  March  2,  1907,  for  maintenance,  a  contract  was  let  for  con- 
tinuing the  repair  and  reenforcement  of  the  jetties.  Work  under 
this  contract  was  completed  March  26,  1908. 

The  commerce  of  Port  Clinton  for  the  calendar  year  1907  amounted 
to  10,851  tons,  a  decrease  of  1,079  tons  from  that  reported  for  the 
calendar  year  1906. 
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July  1,  1907,  balance  unexpended $3,000.00 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 2,999.29 

July  1,  1908,  balance  unexpended .71 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  maintenance  of  improvement,  in  addition  to  the 
balance  unexpended  July  1,  1908 2,COa0U 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  P  P  2.) 

3.  Sandiisky  Harbor^  Ohio. — The  harbor  of  Sandusky  is  in  the 
lower  part  of  Sandusky  Bay,  along  the  city  front,  the  part  nearest  to 
the  lake  being  about  2  miles  from  the  bar  which  divides  the  waters 
of  the  bay  from  those  of  the  lake.  In  its  natural  condition  the  depth 
was  only  such  as  the  bay  afforded,  which  was  about  10  feet  along  the 
city  front  and  from  9  to  12  feet  thence  to  the  lake. 

A  long,  flat  sand  bar  divided  the  bay  from  the  lake,  this  bar  being 
cut  through  by  a  channel  from  1,000  to  2,000  feet  in  width  near  it< 
central  portion.  The  southern  part  of  the  bar  is  called  "  Cedar 
Point "  and  the  northern  "  Sand  Point."  Between  these  two  point< 
the  currents  between  the  bay  and  the  lake  had  scoured  out  the  chan- 
nel to  a  depth  of  not  less  than  18  feet  for  a  distance  of  a  mile  or  more. 

The  first  appropriation  was  made  for  a  survey  in  1826  and  the  first 
improvement  was  made  in  1844,  consisting  in  the  construction  of  a 
dam  to  close  a  breach  across  Sand  Point.  With  this  exception,  all 
the  improvements  made  previous  to  1896  consisted  in  deepening 
natural  channels  and  in  making  a  new  straight  channel  from  the  city 
front  to  Cedar  Point  and  in  removing  sand  and  bowlders  from  the 
dock  channel  along  the  city  front.  Jsatural  causes  since  1826  have 
washed  away  a  greater  part  of  Sand  Point. 

In  1896  and  subsequently  the  project  was  added  to  so  as  to  provide 
for  the  construction  of  parallel  jetties  of  stone  upon  mattress  founda- 
tions extending  from  Cedar  Point  and  Sand  Point  outward,  with  a 
view  to  confinmg  and  directing  the  flow  of  water  to  and  from  the 
bay.  Provision  was  also  made  for  the  construction  of  certain  spurs 
and  mattresses  for  the  protection  of  the  channel  near  Cedar  Point 
and  at  the  point  of  the  bar  near  the  light-house. 

Under  the  original  project  thus  modified  there  was  expende<l 
$470,749.09. 

The  present  project,  authorized  bv  the  river  and  harbor  act  of 
March  3,  1899,  is  described  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1898,  pages  2708  to  2716,  inclusive.  It  provides  for 
a  jetty  of  stone  upon  brush  mattresses  extending  from  Cedar  Point 
about  5,000  feet  into  the  lake ;  for  a  west  jetty  5,550  feet  long  on  the 
opposite  side  of  the  channel,  about  750  feet  distant;  for  the  prote<*- 
tion  of  the  crest  of  the  bar  and  shore  of  Sand  Point  with  a  low  dam 
of  brush  and  stone,  and  for  a  deflecting  dike  for  inner  bar  1,500  feet 
long,  and  dredging  to  17  feet.  The  estimated  cost,  was  $425,706,  of 
which  $817,790  was  for  permanent  works.  By  the  river  and  harbor 
act  of  June  18,  1902,  the  project  was  modified  so  as  to  provide  for 
dredging  a  channel  21  feet  deep  at  mean  lake  level  with  a  width  of 
400  feet  in  the  approaches  to  the  harbor  front  and  800  feet  in  the 
harbor  channel,  at  an  estimated  cost  of  $781,000,  as  described  in  the 
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Report  of  Chief  of  Engineers,  1901,  pages  3270  to  3277,  inclusive. 
The  estimated  cost  of  the  entire  project  as  revised  in  1903  was 
$1JL35,000. 

The  act  of  March  3,  1905,  modified  the  project  by  omitting  there- 
from the  excavation  of  rock  other  than  that  already  provided  for  by 
contract  in  the  dock  channel  and  fixed  the  limit  of  expenditures  at 
$815,000.  Continuing  contracts  in  excess  of  cash  appropriations  were 
authorized  by  the  same  act  to  the  amount  of  $480,000,  of  which 
$130,000  remains  to  be  appropriated.  The  act  of  March  2,  1907, 
restored  this  work  of  rock  removal  to  the  project  and  appropriated 
$125,000  for  maintenance  and  continuing  the  improvement.  In  the 
interim  the  city  of  Sandusky  had  removed  considerable  rock  from  the 
channel  and  the  remaining  rock  can  be  removed  with  the  funds  ap- 
propriated for  the  purpose. 

The  total  expenditures  under  the  present  project  for  improving 
Sandusky  Harbor  to  June  30,  1908,  is  $534,026.08,  of  which  amount 
$24,675.46  was  for  maintenance  during  the  past  four  years.  Prior  to 
that  time  the  amount  expended  for  works  of  improvement  and  for 
maintenance  was  so  involved  that  it  would  be  impracticable  to  sepa- 
rate them. 

Under  the  authorization  contract  for  dredging  during  the  fiscal 
year,  277,176  cubic  yards  of  material  in  the  straight  channel  and  dock 
channel  was  removed.  A  total  of  1,964,867  cubic  yards  of  material  was 
removed,  this  contract  being  completed  October  1.  Under  the  appro- 
priation of  $125,000  in  the  river  and  harbor  act  of  March  2,  1907,  a 
contract  is  in  force,  and  operations  are  being  carried  on  for  con- 
tinuing the  rock  excavation  in  the  dock  channels.  The  excavation 
of  the  channel  through  the  outer  bar,  being  in  an  exposed  locality,  is 
to  be  done  by  the  Government  hydraulic  dredge. 

During  the  past  year,  under  the  new  contract,  there  has  been 
removed  14,081  cubic  yards  of  earth  and  rock  from  the  inside  chan- 
nels. A  considerable  portion  of  the  rock  excavation  from  the  west 
dock  channel  was  deposited  in  the  extension  of  the  east  jetty,  where 
it  could  be  used  for  building  up  this  jetty.  The  U.  S.  dredge  Maumcc 
worked  at  Sandusky  from  July  1  to  August  19,  and  cast  over  stone  on 
this  jetty  for  a  distance  of  1,305  feet. 

The  result  of  these  expenditures  has  been  to  create  a  channel  300 
feet  wide  and  20  feet  deep  through  the  outer  bar,  400  feet  wide  and 
20  feet  deep  to  the  city  front,  and  200  feet  wide  and  18  feet  deep  along 
the  city  front  to  the  Short  Line  docks,  completing  36.1  per  cent  of 
the  work  now  under  contract.  The  project  as  a  whole  is  regarded  as 
about  64  per  cent  completed. 

There  has  been  a  marked  reduction  in  freight  rates  since  the  project 
was  inaugurated,  but  it  is  impracticable  to  determine  how  much  of 
this  reduction  is  due  to  this  particular  improvement. 

There  is  a  general  depth  of  10  feet  in  Sandusky  Bay  to  the  mouth 
of  the  Sandusky  River,  14  miles  above  the  city,  and  of  8  feet  in  the 
river  to  Fremont,  Ohio,  18  miles  above  its  mouth.  The  usual  varia- 
tion in  the  level  of  the  water  surface  is  the  same  as  at  Toledo,  with 
extreme  fluctuations  of  5  feet  above  and  below  mean  lake  level. 

The  receipts  and  shipments  at  the  harbor  of  Sandusky  for  the  cal- 
endar year  1907  amounted  to  2,230,861  tons,  an  increas(^  of  873,198 
tons  from  that  reported  for  the  calendar  year  1906. 
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July  1,  1907,  balance  unexpended $381,764.86 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 
improvement 100, 348. 08 

July  1,  1908,  balance  unexpended 281,416.83 

July  1,  1908,  outstanding  liabilities 3,882.10 

July  1,  1908,  balance  available 277,534.73 

July  1,  1908,  amount  covered  by  uncompleted  contracts 59, 020.  70 

Amount  (estimated)  required  for  completion  of  existing  project- 135,000.00 

(See  Appendix  P  P  3.) 

4.  Huron  Harbor^  Ohio. — ^This  harbor  is  situated  at  the  mouth  of 
Huron  River.  In  its  natural  condition  the  entrance  was  practicaUy 
closed  by  a  sand  bar. 

The  first  project  for  its  improvement  was  adopted  in  1826  and  pro- 
vided for  the  construction  of  two  parallel  jetties  140  feet  apart, 
extending  outward  from  the  river  banks.  These  jetties  were  length- 
ened from  time  to  time  and  repaired  as  required,  and  the  channel  was 
finally  deepened  by  dredging. 

The  total  amount  expended  upon  these  projects  for  all  purposes  of 
construction  and  maintenance  to  June  30,  1905,  was  $269,908.95. 

The  present  project  for  the  improvement  of  this  harbor  was  author- 
ized by  the  river  and  harbor  act  of  March  3,  1905.  It  is  based  upon 
a  survey,  plan,  and  estimate  called  for  by  the  river  and  harbor  act  of 
June  13,  1902,  and  is  published  in  full  in  the  Report  of  the  Chief  of 
Engineers  for  1904,  pages  3209  to  3218,  inclusive. 

This  plan  utilizes  all  that  portion  of  the  west  jetty  which  is  service- 
able, rebuilds  580  linear  feet,  and  extends  the  jetty  240  feet  and 
terminates  it  at  its  outer  extremity  in  a  pierhead  50  feet  square.  A 
new  east  jetty  is  also  constructed,  consisting  of  a  pierhead  of  the  same 
dimensions  as  that  on  the  west  jetty  and  300  feet  easterly  from  it. 
From  the  pierhead  a  new  jetty  of  rubble-mound  type  extends  to  a 
point  on  the  shore  1,200  feet  distant  from  the  channel.  The  channel 
and  a  part  of  the  sheltered  area  are  to  be  dredged  to  a  depth  of  21 
feet  and  the  old  east  jetty  is  to  be  completely  removed.  The  pier- 
heads, 340  linear  feet  of  the  old  west  jetty,  and  the  new  jetty  construc- 
tion are  to  be  capped  with  concrete.  The  total  estinciated  cost  of  the 
work  is  $315,500. 

In  the  spring  of  1904  it  was  necessary  to  make  an  allotment  of 
$40,000  from  the  river  and  harbor  act  of  April  28,  1904,  for  the 
maintenance  of  this  harbor.  This  money  has  been  expended  in 
rebuilding  about  490  linear  feet  of  the  shoreward  end  oi  the  west 
jetty,  which  was  in  such  a  ruinous  condition  that  it  threatened  to 
give  way  and  to  involve  the  destruction  of  the  channel.  This  exten- 
sion directly  advanced  the  project  and  diminished  proportionally  the 
amount  required  for  its  completion. 

The  river  and  harbor  act  of  March  3,  1905,  appropriated  $68,500 
and  anthorized  contracts  to  be  entered  into  for  $200,000  more  for  the 
completion  of  the  new  projects.  Of  this  latter  sum  all  but  $3,000 
has  now  been  appropriated. 

With  the  funds  appropriated  by  the  river  and  harbor  act  of  March 
3,  190;"),  the  crib  foundation  of  two  pierheads  and  two  123-foot  by 
24-fo()t  substructure  cribs  in  the  extremity  of  the  new  jetty  were 
completed. 
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Work  was  completed  May  19,  1908,  on  a  contract  for  building  con- 
crete superstructure  on  582  linear  feet  of  the  west  pier  and  on  two 
pierheads  at  the  harbor  entrance;  also  to  construct  a  rubble-mound 
jettv  on  the  east  side  of  the  harbor  entrance  1,800  feet  long. 

The  excavation  necessary  in  connection  with  the  execution  of  the 

Sroject  and  for  maintenance  of  channel  has  been  done  by  the  U.  S. 
redges  Maumee  and  Burton. 

The  amount  expended  under  the  existing  project  to  June  30,  1908, 
was  $231,576.34,  of  which  amount  $43,791.10  was  for  maintenance. 

The  rfesult  of  these  expenditures  has  been  to  obtain  a  channel  200 
feet  wide  and  20  feet  deep  at  mean  low  water  through  the  outer  bar 
and  jettied  channel  for  a  distance  of  three-fourths  of  a  mile.  The 
project  is  regarded  as  97  per  cent  completed. 

A  channel  8  feet  deep  extends  to  Milan,  8  miles  above  the  mouth. 
The  water-surface  variations  are  similar  to  those  at  Sanduslgr  Harbor. 

There  has  been  a  marked  reduction  in  freight  rates  since  the  project 
was  inaugurated,  but  it  is  impracticable  to  determine  how  much  of 
this  reduction  is  due  to  this  particular  improvement. 

The  conmierce  of  Huron  Harbor  for  the  calendar  year  1907 
amounted  to  2,321,455  tons,  an  increase  of  640,359  tons  over  that  re- 
ported for  the  calendar  year  1906. 

July  1,  1907,  balance  unexpended $175,864.12 

Receipts  from  sales .74 

175,  864.  86 
June  30,  11)08,  amount  exi)ended  during  fiscal  year  for  works  of  im- 
provement       118,549.77 

July  1,  1908,  balance  unexpended 57,315.09 

July  1,  1908,  outstanding  liabilities 1,876.91 

July  1,  1908,  balance   available 55,438.18 

(See  Appendix  PP  4.) 

6.  Vermilion  Harbor^  Ohio. — Vermilion  Harbor  is  at  the  mouth  of 
Vermilion  River,  which  empties  into  Lake  Erie  about  20  miles  east- 
ward from  Sandusky. 

The  improvement  of  this  harbor  was  first  undertaken  in  1836,  when 
an  appropriation  of  $10,000  was  made  for  the  purpose.  The  original 
project  provided  for  parallel  jetties  extending  outward  to  12  foet  of 
water  in  the  lake.  The  jetties  were  built,  but  the  current  only  sufficed 
to  maintain  a  channel  of  about  7  feet  depth  across  the  bar.  In  the 
natural  condition  of  the  harbor  there  was  only  about  2  feet  of  water 
at  this  place.  Dredging  was  accordingly  resorted  to  and  the  project 
enlarged  to  provide  for  a  depth  of  14  feet  of  water.  This  involved 
the  removal  of  rock,  and  the  project  was  never  fully  executed. 

The  total  amount  of  monev  expended  on  the  original  project  is 
$133,277.55. 

The  onlv  work  now  proposed  is  the  maintenance  of  existing  jet- 
ties in  a  aurable  and  permanent  manner,  the  timber  superstructure 
to  be  removed  down  to  the  level  of  the  water,  the  side  walls  of  the 
cribs  to  be  reen forced  by  a  riprapping  of  heavy  stone  having  a  slope 
of  1  on  1^;  these  slopes  to  be  carried  up  above  the  surface  of  tne 
water  so  as  to  give  the  jetty  a  height  of  5  feet ;  above  water  the  heavy 
stone  protection  to  be  laid  m  the  form  of  a  pavement.  The  estimated 
cost  of  this  work  is  $42,350. 
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Under  the  appropriation  of  $15,000  in  the  river  and  harbor  act  of 
March  2,  1907,  for  maintenance,  a  contract  was  awarded  for  complet- 
ing the  reenf  orcement  and  repair  of  the  west  jetty  and  so  much  of  the 
east  jetty  as  the  funds  available  would  permit.  Work  under  this  con- 
tract was  completed  December  20,  1907. 

The  amount  expended  on  the  existing  project  for  maintenance  to 
June  30,  1908,  was  $29,844.18. 

The  result  of  these  expenditures  has  been  to  provide  a  channel  12 
feet  deep  to  the  inner  end  of  the  piers.  A  channel  of  8  feet  extends 
to  the  Lake  Shore  Kailway  bridge,  one-half  mile  above.  The  water- 
surface  fluctuations  are  similar  to  those  at  Huron  or  I^orain. 

The  appropriation  recommended  will  be  applied  toward  main- 
tenance and  repair  of  piers  to  keep  the  improvement  available. 

The  improvement  has  had  little  effect  on  freight  rates,  as  the  ton- 
nage of  the  port  is  small. 

The  receipts  and  shipments  for  the  calendar  year  1907  amounted 
to  1,609  tons,  an  increase  of  584  tons  from  that  reported  for  the  cal- 
endar year  1906. 

July  1,  1907,  balance  unexpended $15,124.44 

June  30,  1908,  amount  exijended  during  fiscal  year  for  maintoiance 
of  improvement 14, 968. 02 


July  1,  1908,  balance  unexpended 155.82 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 500.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  P  P  5.) 

6'.  Lorain  Ilarhor^  Ohio, — This  harbor  is  within  the  mouth  of 
Black  Kiver,  where  it  enters  Lake  Erie,  25  miles  west  of  Cleveland. 
In  its  natural  condition  the  depth  of  water  at  the  mouth  of  this  river 
did  not  exceed  3  feet,  but  the  river  itself  was  navigable  for  a  distance 
of  3  miles  from  its  mouth  for  all  vessels  then  in  use  upon  the  lake. 

The  first  project,  adopted  in  1828,  provided  for  the  construction  of 
parallel  piers  200  feet  aj^art,  running  out  to  a  depth  of  16  feet  in  the 
lake.  This  project  was  modified  in  1873  and  1880.  The  piers  have 
had  to  be  rebuilt  and  extended  from  time  to  time,  so  as  to  keep  pace 
with  increasing  requirements,  and  dredging  has  been  resorted  to  to 
secure  a  greater  dej^th  than  the  natural  currents  would  afford.  The 
amount  expended  on  this  project  was  $292,204.77. 

The  present  project  was  adopted  by  the  river  and  harbor  act  of 
March  3,  1899.  The  project  in  detail  is  given  in  full  in  the  Annual 
Report  of  Chief  of  Engineers  for  1898,  pages  2718  to  2724,  inclusive. 
It  provides  for  the  construction  of  two  rubble-mound  breakwaters 
converging  toward  the  lake,  having  an  opening  between  them  at 
their  outer  extremities  500  feet  in  width  and  in  prolongation  of  the 
axial  line  of  the  jettied  channel.  It  also  provides  for  repairing  or 
rebuilding  the  jetties  and  for  dredging  the  protected  areas  to  a  depth 
of  20  feet.    The  estimated  cost  is  $695,500. 

The  total  expenditure  authorized  by  the  river  and  harbor  act  of 
March  3,  1899,  was  $650,000,  but  that  amount  not  being  sufficient  to 
secure  the  completion  of  the  work  at  such  prices  as  could  be  obtained 
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by  advertisement  special  authority  was  given  in  the  river  and  harbor 
act  of  June  6,  1900,  to  enter  into  contract  for  such  portion  of  the 
work  as  the  funds  available  would  allow,  at  a  cost  not  to  exceed  a  10 
per  cent  increase  over  the  ori^nal  estimates,  and  the  funds  required 
therefor  were  appropriated  m  the  river  and  harbor  act  approved 
March  3,  1905,  and  sundry  civil  acts  of  March  3,  1905,  and  June  30. 

1906.  The  act  of  March  2,  1907,  authorized  the  expenditure  ot 
$15,000  in  dredging  the  easterly  side  of  Black  River  from  the  inner 
end  of  the  easterly  Government  pier  to  East  Erie  Avenue  Bridge. 

There  has  been  expended  under  the  new  project  to  June  30,  1908, 
$616,958.76,  of  which  amount  $23,297.03  was  for  maintenance  during 
the  past  five  years.  Prior  to  that  time  the  amounts  expended  for 
works  of  improvement  and  for  maintenance  were  so  involved  that  it 
would  be  impracticable  to  separate  them. 

With  this  expenditure  a  channel  has  been  dredged  to  a  depth  of  20 
feet  between  the  piers  and  for  1,000  feet  beyond.  Under  a  continuous 
contract  365  feet  of  the  west  pier  and  all  of  the  east  pier  (1,765  linear 
feet)  have  been  rebuilt  with  concrete  superstructure.  Tlie  substruc- 
ture cribs  of  both  pierheads  at  the  new  harbor  entrance  are  in  place, 
and  the  concrete  superstructure  of  west  pierhead  has  been  completed. 
The  west  breakwater  has  been  completed.  The  east  breakwater  has 
been  completed  for  1,400  feet  and  built  up  to  —  8  feet  for  the  remain- 
ing 100  feet. 

Under  a  contract  for  the  repairs  of  the  west  pier  the  timber  super- 
structure for  638.5  feet  has  been  replaced  by  concrete.  This  work, 
with  that  done  under  the  continuous  contract,  completed  the  recon- 
struction of  the  west  pier  for  its  entire  length  (1,003.5  feet). 

The  U.  S.  dredge  Maumee  with  plant  was  engaged  from  August  19 
to  August  26  in  removing  a  dump  scow ;  from  August  26  to  October  6 
in  dredging  inner  end  of  jettied  channel,  removing  20,183  cubic 
yards;  and  from  October  7  to  December  7  in  dredging  the  easterly 
side  of  the  Black  River  from  the  inner  end  of  the  Government  pier 
to  the  East  Erie  Avenue  Bridge,  under  a  project  approved  March  27, 

1907,  removing  41,601  cubic  yards  of  material  at  a  field  cost  of 
$4,095.63. 

The  project  is  now  90  per  cent  completed.  A  channel  of  20  feet 
depth  also  extends  up  the  river  to  the  steel  plant,  3  miles  above  the 
mouth,  and  is  maintained  by  local  authorities. 

The  water-surface  fluctuations  are  similar  to  those  at  Cleveland. 

There  has  been  a  marked  reduction  in  freight  rates  since  the  proj- 
ect was  inaugurated,  but  it  is  impracticable  to  determine  how  much 
of  this  reduction  is  due  to  this  particular  improvement. 

The  commerce  of  Lorain  for  the  calendar  year  1007  amounted  to 
5,230,420  tons,  an  increase  of  904,729  tons  over  that  reported  for  the 
calendar  year  1900. 

The  U.  S.  dredge  fleet  Maumee  was  engaged  during  a  part  of  the 
fiscal  year  in  dredging  the  easterly  side  of  the  Black  River  between 
the  inner  end  of  the  Government  pier  and  the  East  Erie  Avenue 
Bridge,  causing  the  removal  of  41,601  cubic  yards.  This  work  is  now 
30  per  cent  completed. 

Reference  to  reports  on  examination  and  survey  made  in  com- 
pliance with  act  01  March  2,  1907,  will  be  found  on  page  761  of  this 
report. 


752  REPOBT  OF  THE  CHIEF  OF  ENGINEEBS,  U.  S.  ABMT. 

July  1,  1907,  balance  unexpended $262,412.75 

June  30,  1908,  amount  exi)ended  during  fiscal  year: 

For  works  of  improvemeut , i $98,  795. 39 

For  maintenance  of  Improvement 9,496.52 

108,  291. 91 

July  1,  1908,  balance  uneximnded 154,120.84 

July  1,  1908,  outstanding  liabilities 5,207.56 

July  1,  1908,  balance  available ..     148,913.28 

July  1,  1908,  amount  covereil  by  uncompleted  contracts 119,238.09 

(See  Appendix  P  P  6.) 

7,  Cleveland  Harbor^  Ohio. — ^The  old  harbor  of  Cleveland  was 
originally  entirely  within  the  mouth  of  the  Cuyahoga  River,  where 
the  natural  depth  of  the  water  was  sufficient  for  the  requirements  of 
the  time.  The  mouth  of  the  river  was  obstructed  by  an  extensive 
sand  bar,  across  which  a  channel  of  varying  location  and  uncertain 
depth  existed.  Sometimes  the  mouth  of  the  river  would  be  entirely 
closed  by  the  action  of  the  waves  and  would  remain  so  until  a  freshet 
in  the  river  cut  out  a  new  entrance. 

The  first  improvement  was  undertaken  in  1825,  and  the  plan  con- 
templated straightening  the  channel  so  that  it  would  lead  more 
directly  into  the  lake,  and  making  the  new  location  permanent  by 
jetties  to  confine  the  water  and  concentrate  the  action  of  the  current 
upon  the  bar.  These  jetties  were  built,  repaired,  extended,  and,  in 
part,  rebuilt,  and  the  channel  was  made  deeper  and  maintained  by 
dredging  as  necessity  required ;  but  there  was  no  change  in  the  gen- 
eral plan  of  improvement  until  1875,  at  which  time  the  total  expendi- 
ture had  been  $346,881.61. 

In  1875  a  project  was  adopted  for  a  breakwater  of  timber  cribs  ia 
5  fathoms  of  water.  The  west  breakwater  was  commenced  in  1870 
and  completed  in  1883,  a  total  length  of  7,130  feet.  The  east  break- 
water was  commenced  in  1888  and  continued  at  intervals  until  1893, 
when  its  length  was  2,494.5  feet.  In  1895  an  opening  of  200  feet  was 
made  in  the  shore  arm  of  the  west  breakwater  as  a  sanitary  measure. 

In  1896  Congress  authorized  the  completion  of  the  improvement 
at  a  total  estimated  cost  not  to  exceed  $1,354,000,  in  accordance  with 
a  project  published  in  Annual  Report  of  the  Chief  of  Engineers  for 
1896,  pages  2949  to  2953,  inclusive.  This  project  involved  the  com- 
pletion of  the  east  breakwater,  covering  an  extension  of  about  3,000 
feet ;  removing  superstructure  of  the  old  west  breakwater  to  a  depth 
of  2  to  3  feet  below  water  level  and  replacing  it  with  a  superstructure 
of  concrete  masonry;  reenforcing  tne  crms  below  the  masonry; 
sheathing  the  face  of  the  east  breakwater ;  removing  and  rebuilding 
the  east  and  west  piers  and  widening  the  mouth  of  the  river.  A 
continuous  contract  for  the  work  was  authorized. 

In  1899  a  project  was  prej)ared,  and  was  authorized  by  the  river 
and  harbor  act  of  that  year,  for  deepening  the  channel  and  sheltered 
area  by  dredging  to  a  depth  of  21  feet.  This  project  was  enlarged  by 
the  act  of  June  13,  1902,  to  permit  the  dredging  to  be  carried  to  a 
depth  of  25  feet.  The  estimated  cost  of  the  work  was  $478,400.  (See 
Annual  Report  of  the  Chief  of  Engineers  for  1899,  pp.  3076  to  3078, 
inclusive,  for  project,  and  p.  3061  for  estimate  as  revised.) 

The  river  and  harbor  act  of  June  13,  1902,  authorized  a  further 
modification  of  the  project  by  providing  jfor  improving  and  enlarging 


RIVEB  AND  HARBOB   IMPROVEMENTS.  758 

the  entrance  to  the  harbor  and  for  extending  the  breakwater  east- 
ward to  Gordon  Park,  in  the  city  of  Cleveland,  a  distance  of  about 
16,000  feet,  at  a  total  estimated  cost  of  $4,481,456.  This  project  is 
described  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1901. 
pages  3277  to  3299,  inclusive.  The  act  authorized  an  expenditure  oi 
$2,800,000,  of  which  $262,600  is  yet  to  be  appropriated,  but  this  au- 
thorization was  increased  by  $900,000,  of  which  $775,000  is  yet  to  be 
appropriated,  in  the  river  and  harbor  act  of  March  2,  1907,  which 
also  appropriated  $98,000  for  the  construction  of  a  Government  dock 
at  the  foot  of  Erie  street  in  the  city  of  Cleveland,  in  accordance  with 
plan  printed  in  House  Document  No.  270,  Fifty-ninth  Congress, 
second  session,  contingent  upon  the  consent  of  the  Cleveland  Yacht 
Club,  which  holds  a  lease  oi  this  frontage. 

The  existing  project  for  improving  Cleveland  Harbor,  Ohio,  is 
therefore  a  combmation  of  those  authorized  by  the  acts  of  1875,  1896, 
1899,  1902,  and  1907. 

There  has  been  expended  on  this  project  to  June  30,  1908,  $5,004,- 
604.93,  of  which  amount  $508,259.72  was  for  maintenance  during  the 
past  five  years.  Prior  to  that  time  the  amounts  expended  for  works 
of  improvement  and  for  maintenance  were  so  involved  that  it  would 
be  impracticable  to  separate  them. 

With  this  expenditure  the  mouth  of  the  river  has  been  widened, 
the  east  and  west  piers  rebuilt  and  capped  with  concrete,  with  the 
exception  of  a  small  amount  of  jetty  extension  and  dredging  near 
the  mouth  of  the  Cuyahoga  River  and  south  of  the  Lake  Shore  Rail- 
way bridge,  which  has  not  been  carried  out  because  the  United  States 
has  been  unable  to  obtain  title  to  the  land  which  would  have  to  be 
dredged  away.  The  superstructure  of  the  west  breakwater  has  been 
removed  and  replaced  by  concrete  masonry,  and  the  lake  face  of  the 
cribs  protected  with  riprap.  The  old  east  breakwater  has  been  re- 
paired and  extended  as  provided  for  in  the  project  of  1896,  with  the 
exception  of  about  270  feet,  which,  being  a  portion  of  the  shore  arm, 
was  not  built  on  account  of  the  modifications  in  the  river  and  harbor 
act  of  June  13,  1902,  which  rendered  its  construction  unnecessary. 

The  work  at  the  new  entrance  and  for  the  extension  of  the  break- 
water eastward  is  being  carried  on  under  continuous  contracts.  The 
two  pierheads  to  mark  the  new  entrance  have  been  completed,  and 
also  about  86  per  cent  of  the  protection  and  two  projecting  break- 
waters. On  the  breakwater  extension  work,  the  western  division  is 
about  97  per  cent  completed  and  the  eastern  division  about  62  per 
cent. 

From  1899  to  1904,  766,928  cubic  yards  of  material  was  excavated 
in  the  harbor  at  a  cost  of  $115,000,  but,  as  shown  by  the  annual 
report  of  the  district  engineer  for  1904,  the  deposit  which  took  plac^e 
over  this  area  during  this  period  has  equaled  or  exceeded  the  amount 
of  material  removed,  and  the  work  done,  therefore,  must  be  regarded 
simply  as  maintenance  work  and  not  in  advancement  of  the  project. 

A  contract  for  removing  about  1,250,000  cubic  yards  of  material 
in  the  harbor  was  completed  July  20,  1907,  a  total  of  1,270,585  cubic 
yards  having  been  removed.  Work  under  contract  is  now  in  progress 
for  removing  about  800,000  cubic  yards  in  the  harbor,  and  tnere  has 
been  removed  552,949  cubic  yards  of  material. 
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As  a  result  of  these  expenditures  a  navigable  channel  20  feet  in 
depth  has  been  preserved  at  the  mouth  of  the  river  and  a  large  outer 
harbor  constructed  available  for  docks  and  anchora^.  The  project 
as  a  whole  is  regarded  as  about  75  per  cent  completed. 

Cuyahoga  River  has  a  navigable  depth  of  20  feet  to  Jefferson 
street,  4  miles  above  its  mouth  and  16  feet  for  1^  miles  farther,  and 
,is  maintained  by  local  authorities. 

The  appropriation  recommended  will  be  applied  toward  prosecu- 
tion of  the  project  for  extension  of  benefits. 

There  has  been  a  marked  reduction  in  freight  rates  since  the 
project  was  inaugurated,  but  it  is  impracticable  to  determine  how 
much  of  this  reduction  is  due  to  this  particular  improvement. 

The  commerce  of  Cleveland  Harbor  for  the  calendar  year  1907 
amounted  to  12,872,448  tons,  an  increase  of  624,822  tons  over  that 
reported  for  the  calendar  j'^ear  1906. 

The  usual  variation  in  the  level  of  the  water  surface  during  the 
season  of  navigation  is  from  1  foot  above  to  2  feet  below  mean  lake 
level.    Fluctuations  due  to  wind  are  about  2  feet. 

UNDER    CONTRACTS,    KTC,    AUTHORIZED    BY    ACT    OF    JUNE   3,    1896. 

July  1,  1907,  balance  unexpended $49,293.44 

Receipts  from  saJes 14.27 

Collections  on  account  of  damages  to  pier 50.00 

49, 357. 71 
June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement ^ 3,  872.87 

Julo'  1,  1908,  balance  unexpended 45,484.84 

MAINTENANCE    (DREDGING)    AND  CONTINUING   IMPROVEMENT. 

July  1,  1907,  balance  unexpended $206,672.59 

June  30,  1908,  amount  expended  during  fiscal  year  for  mainte- 
nance of  improvement 101,881.42 

July  1,  1908,  balance  unexpended 104,  791. 17 

July  1,  1908,  outstanding  liabilities 4,014.59 

July  1,  1908,  balance  available 100.770.58 

July  1, 1908,  amount  covered  by  uncompleted  contracts 41, 695. 48 

Amount  (estimated)  required  for  completion  of  existing  project-        203,000.00 

WHARF   ROOM. 

July  1,  1907,  balance  unexpended $98, 000. 00 

July  1,  1908,  balance  unexpended 98,000.00 

NEW    ENTRANCE,    BREAKWATER   EXTENSION,   ETC. 

July  1,  1907,  balance  unexpended $696,325.53 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908-        475, 000. 00 

1, 171,  325. 53 

June  30,  1908,  amount  expendtnl  during  fiscal  year: 

For  works  of  improvement $499,266.16 

For  Isthmian  Canal  Commission *»18. 38 

499,  284. 54 

July  1,  1908,  balance  unexpended 672,040.99 

July  1,  11K)8,  outstanding  liabilities 94, 12a  56 

July  1,  1908,  balance  available 577,912.43 


^  To  V>o  Tetv«\(i^, 
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July  1, 1908,  amount  covered  by  uncompleted  contracts $420,  681.  24 

Amount  (estimated)  required  for  completion  of  existing  project.     1,818,956.00 


'  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement,  in  addition  to  the  balance 

unexpended  July  1,  1908 «  775, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act 
of  June  4,  1897. 

CONSOLIDATED. 

July  1, 1907,  balance  unexpended $1,050,291.56 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908_        475, 000. 00 
Received  from  other  sources 64.27 


June  30,  1908,  amount  expendeil  during  fiscal  year: 

For  works  of  improvement $499,206.16 

For  maintenance  of  improvement 105,  754. 29 

For  Isthmian  Canal  Commission ^18.38 


1,  525,  355.  83 


605, 038.  83 


July  1,  1908,  balance  unexpendeil 920,317.00 

July  1,  1908,  outstanding  liabilities 08,143.15 


July  1,  1908,  balance  available 822,173.85 


July  1, 1908,  amount  covered  by  uncompleted  contracts 462, 376. 72 

Amount  (estimated)  required  for  completion  of  existing  project.     2,021,956.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 «  775, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act 
of  June  4,  1897. 

(See  Appendix  PPT.) 

8.  Fairport  Harbor^  Ohio, — This  harbor  is  situated  at  the  mouth  of 
Grand  River,  where  it  enters  Lake  Erie,  about  29^  miles  eastward 
from  the  harbor  of  Cleveland.  Before  the  improvement  was  under- 
taken the  depth  across  the  bar  at  the  mouth  of  the  river  was  variable 
and  uncertain  and  quite  insufficient  for  the  needs  of  commerce. 

The  first  improvement  was  undertaken  in  1825,  and  the  original 
|)roject  provided  for  the  construction  of  parallel  jetties  of  cribwork 
filled  with  stone,  placed  about  200  feet  apart  and  extending  outward 
across  the  bar  and  into  the  lake.  The  jetties  were  extended  from 
time  to  time  until  the  west  jetty  attained  a  length  of  2,370  feet  and 
the  east  jetty  1,765  feet  from  the  original  shore  line.  These  jetties 
have  be«n  repeatedly  repaired  and  rebuilt  as  necessities  required,  and 
the  channel  has  been  deepened  and  redredged  many  times. 

By  the  river  and  harbor  act  of  June  3, 1896,  the  existing  project  for 
this  improvement  was  adopted.  This  project  is  described  in  the 
Report  of  the  Chief  of  Engineers  for  1896,  pages  2956  to  2958,  inclu- 
sive, and  provides  for  the  construction  of  two  breakwaters  conver^ng 
toward  the  lake,  the  outer  ends  beins  in  deep  water,  and  sufficient 
space  being  left  between  them  to  afford  an  easy  entrance  to  the  jettied 
cnannel.  The  breakwaters  were  to  terminate  in  pierheads  50  feet 
square,  the  west  breakwater  to  have  a  length  of  2,050  feet  and  the 
east  breakwater  1,350  feet.    The  estimated  cost  of  the  work,  including 

«  Balance  of  contract  authorization  of  March  2,  1907. 
*To  be  refunded. 
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dredging  between  the  breakwaters  to  a  depth  of  20  feet,  was  $510,000, 
which  was  revised  to  $585,000  in  1900.  (See  Annual  Report  of  the 
'  Chief  of  Engineers  for  1900,  pp.  4071-^072.) 

A  further  modification  of  the  project  occurs  in  the  river  and  harbor 
act  of  March  3,  1905,  which  provides  that  the  westerly  arm  of  the 
breakwater  may  be  extended  to  a  point  at  or  near  tlie  shore,  the 
expense  thereof  to  be  paid  from  the  appropriations  therein  and  there- 
tofore made.    The  estimated  cost  of  this  extension  wjis  $120,000. 

The  total  expenditures  to  June  30,  1899,  on  the  original  project, 
were  $378,808.86. 

The  river  and  harbor  acts  of  June  13,  1902,  and  March  3,  1905, 
provided  not  only  for  continuing  existing  project  but  for  maintenance 
of  the  old  work.  From  the  various  appropriations  since  1899  there 
have  been  expended  $196,167.25  in  repairs  to  old  piers  and  dredging. 
With  these  lunds  580  linear  feet  of  the  shoreward  end  of  the  east 
jetty  was  completely  rebuilt  of  timber  cribs  with  a  concrete  top,  and 
570  linear  feet  of  the  west  jetty  was  extensively  repaired  with  tongued 
and  grooved  piling  below  the  water  and  with  concrete  and  stcme  above, 
and  the  outer  portion  of  both  jetties  was  protected  below  water  by  a 
sheathing  of  hard-wood  plank,  and  the  wooden  superstructure  was 
completely  repaired. 

This  harbor  suffers  greatly  from  the  extensive  movement  of  sand 
which  constantly  re-forms  the  bar  at  the  outer  end  of  the  jetties,  and 
extensive  dredging  has  also  been  required. 

With  the  funds  available  for  continuing  the  improvement,  828 
linear  feet  of  the  shoreward  end  of  the  west  breakwater,  as  provided 
for  in  the  report  of  1896,  has  been  built,  and  during  the  year  the  work 
of  connecting  this  breakwater  with  the  shore  by  a  rubble  mound 
structure  has  been  completed.  A  contract  is  being  executed  for  ex- 
tending the  west  breakwater  1,000  fe?t  by  means  of  a  rubble  mound 
structure  and  for  the  construction  of  a  pierhead  at  its  outer  end. 

There  has  been  expended  on  the  existing  project  to  June  30,  1908, 
$410,518.44,  of  which  amount  $122,508.06  was  for  maintenance  dur- 
ing the  past  five  years.  Prior  to  that  time  the  amount  expended  for 
works  of  improvement  and  for  maintenance  was  so  involved  that  it 
would  be  impracticable  to  separate  them. 

The  appropriation  recommended  will  be  applied  toward  prosecu- 
tion of  the  project  for  extension  of  benefits  and  to  maintenance  in 
keeping  the  improvement  available. 

The  water-surface  variations  are  similar  to  those  at  Cleveland. 

The  result  of  these  expenditures  has  been  to  obtain  a  channel  20 
feet  deep  across  the  bar  at  the  mouth  of  the  river  and  to  protect  the 
entrance  from  westerly  storms.  The  project  is  regarded  as  about  45 
per  cent  completed. 

A  channel  of  20  feet  depth  extends  up  the  Grand  River  to  Rich- 
mond, a  distance  of  1  mile  from  its  mouth,  and  is  maintained  by 
local  authorities. 

There  has  been  a  marked  reduction  in  freight  rates  since  the 
project  was  inaugurated,  but  it  is  impracticable  to  determine  how 
much  of  this  reduction  is  due  to  this  particular  improvement. 

The  commerce  of  Fairport  Harbor  for  the  calendar  year  1907 
amounted  to  3,323,495  tons,  an  increase  of  748,477  tons  over  that  re- 
ported for  the  calendar  year  1906. 
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Jyly  1,  1907,  tmlance  unexpended $186,185.67 

June  30,  1908,  amount  expended  during  fiscal  year: 

For  works  of  Improvement $27,868.07 

For  maintenance  of  improvement 2,702.87 

^ —      30, 570. 94 


July  1,  1908,  balance  unexpended 155,614.63 

July  1,  1908,  outstanding  liabilities 5, 845. 54 


July  1,  1908,  balance  available 149,769.09 


July  1, 1908,  amount  covered  by  uncompleted  contracts 140, 758. 15 

Amount  (estimated)  required  for  completion  of  existing  project 245,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement  and  for  maintenance.  In 
addition  to  the  balance  unexpended  July  1,  1908 260,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of 
1899. 

(See  Appendix  P  P  8.) 

9.  Ashtabula  Harbor^  Ohio. — ^This  harbor  is  situated  at  the  mouth 
of  the  Ashtabula  Eiver,  where  it  enters  Lake  Erie,  at  a  point  about 
56i  miles  eastward  from  the  harbor  of  Cleveland.  In  its  natural 
condition  the  mouth  of  the  river  was  obstructed  by  a  bar  upon  which 
the  depth  of  water  varied  according  to  the  prevailing  conditions  of 
storms  on  the  lake  and  freshets  in  the  river.  The  greatest  possible 
depth  on  the  bar  was  9  feet,  this  being  the  distance  to  the  underlying 
rock  near  the  shore  line.  The  minimum  depth  probably  did  not 
exceed  2  feet 

The  original  project  for  the  improvement  of  this  harbor  was 
adopted  in  1826  and  provided  for  the  construction  of  two  parallel 

J'etties  extending  outward  into  the  lake.  These  ietties  have  b^ 
railt  and  repaired  from  time  to  time  and  extended  farther  into  the 
lake,  and  the  channel  has  been  deepened  by  dredging  to  meet  the 
increasing  demands  of  commerce,  the  project  being  modified  accord- 


inrfy. 
The 


ie  total  amount  expended  on  the  original  project  was  $564,382.62. 

The  existing  project  was  adopted  under  the  authority  of  the  river 
and  harbor  act  of  1896  and  is  described  in  the  Report  ot  the  Chief  of 
Engineers  for  1895,  pages  3122  to  3216,  inclusive,  and  provides  for 
the  construction  of  two  breakwaters,  each  1,500  feet  long,  and  two 
pierhead  cribs,  at  an  estimated  cost  of  $465,000. 

The  river  and  harbor  act  of  March  3,  1899.  authorized  a  continuous 
contract  to  be  made  for  the  construction  or  these  breakwaters,  at  a 
cost  not  to  exceed  $430,000. 

The  river  and  harbor  act  of  March  3,  1905,  authorized  the  expendi- 
ture of  the  unexpended  balance  on  hand  to  the  credit  of  the  improve- 
ment for  the  extension  of  the  west  breakwater  to  a  point  at  or  near 
the  shore,  and  the  funds  have  been  applied  toward  tne  prolongation 
of  the  west  breakwater  1,500  feet. 

A  contract  is  now  in  force  for  constructing  the  east  and  west  break- 
waters. Work  under  this  contract  has  been  progressing  very  slowly. 
After  completing  about  66  per  cent  of  the  work  on  the  east  and  west 
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breakwaters  the  contractors  failed  and  the  work  has  been  assumed 
by  their  sureties,  wlio  have  completed  17.7  per  cent  additional. 

The  contract  for  extending  the  west  breakwater  shoreward  was 
completed  June  6,  1908. 

The  amount  expjended  on  the  existing  project  to  June  30,  1908,  is 
$083,026.50,  of  which  amount  $18,122.66  was  for  maintenance  during 
the  past  five  years.  Prior  to  that  time  the  amounts  expended  for 
works  of  improvement  and  for  maintenance  were  so  involved  that 
it  would  be  impracticable  to  separate  them. 

The  project  is  now  93  per  cent  completed. 

In  1904  the  Secretary  of  War,  under  authority  of  law,  gave  per- 
mission to  the  Pittsburgh,  Youngstown  and  Ashtabula  Railroad  Com- 
pany to  completely  remove  the  west  jetty  and  to  replace  the  same  by 
a  bulkhead  60  feet  farther  to  the  west,  thus  increasing  the  width  of 
the  channel.  Under  the  authority  granted  by  this  permit  the  rail- 
road company  has  completed  1,120  feet  of  new  dock,  composed  of 
stone-filled  timber-crib  substructure  and  concrete  superstructure,  and 
has  made  an  extensive  fill  on  the  lake  front  and  to  the  westward  of 
the  new  dock,  reclaiming  about  16  acres;  and  the  Government  pier 
has  been  removed  to  a  depth  of  18  feet.  The  northerly  end  of  the 
fill  has  been  protected  by  a  riprap  wall ;  a  dock  to  westward  of  the 
channel,  1,000  feet  in  length,  has  been  completed;  a  jetty,  1,250 
feet  long,  protecting  this  dock,  has  also  been  built. 

In  May,  1906,  authority  was  also  granted  to  the  Lake  Shore  and 
Michigan  Southern  Railway  Company  to  make  certain  improvements 
on  the  easterly  side  of  the  river.  TTie  railway  company  has  taken 
possession  of  the  east  pier  and  extended  it  northward  720  feet; 
thence  it  is  extended  about  900  feet  easterly;  thence  southward, 
meeting  the  property  of  the  railway  company.  The  inclosure,  about 
15  acres,  has  been  filled  to  the  level  of  the  docks,  about  3,350  feet  of 
crib  dock  has  been  completed,  and  about  7  acres  of  a  second  fill  to 
eastward  has  been  built  up.  The  Government  east  break^vater  affords 
but  partial  protection  to  these  new  docks.  The  railroad  company  has 
been  authorized  to  extend  the  east  breakwater  to  protect  its  docks. 
Work  on  this  improvement  was  begun  in  June,  1906,  and  1,100  feet 
of  the  breakwater  is  completed.  The  east  basin  and  slip  have  been 
dredged  to  a  depth  of  23^  feet. 

As  a  result  of  these  expenditures  the  depth  across  the  bar  at  the 
mouth  of  the  river  has  been  increased  to  20  feet  and  an  outer  harbor 
has  been  provided.  A  20-f()ot  channel  extends  up  the  river  IJ  miles 
above  its  mouth  and  is  maintained  by  the  local  authorities. 

The  water-surface  variations  are  similar  to  those  at  Cleveland. 

There  has  been  a  marked  reduction  in  freight  rates  since  the  proj- 
ect was  inaugurated,  but  it  is  impracticable  to  determine  how  much 
of  this  reduction  is  duo  to  this  particular  improvement. 

The  commerce  of  Ashtabula  Harbor  for  the  calendar  year  1907 
amounted  to  11,834,580  tons,  an  increase  of  1,520,451  tons  over  that 
reported  for  the  calendar  year  1906. 
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July  1,  1907,  balance  unexpended $262,876.45 

Rc>ceived  from  sales 23.30 

262,  899.  75 
June  30,  1908,  amount  expended  during  fiscal  year: 

For  works  of  improvement $116,606.78 

For  maintenance  of  improvement 1,075.73 

117,  682.  51 

July  1,  1908,  balance  unexpended 145,217.24 

July  1,  1908,  outstanding  liabilities 14, 235. 62 

July  1,  1908,  balance  available 130,981.62 

July  1,  1908,  amount  covered  by  uncompleted  contracts 46,  535. 66 

(See  Appendix  P  P  9.) 

10.  Conneaut  Harbor^  Ohio. — Conneaut  Harbor  is  at  the  mouth 
of  Conneaut  Creek,  in  the  northeastern  part  of  the  State  of  Ohio, 
and  69J  miles  east  of  Cleveland.  In  its  natural  condition  the  creek 
-was  obstructed  by  a  bar  at  its  mouth,  over  which  the  average  depth 
of  water  did  not  exceed  2  feet. 

The  first  improvement  was  undertaken  in  1829  and  consisted  in  the 
construction  of  parallel  jetties  of  timber  cribs  filled  with  stone.  Onlv 
a  moderate  degree  of  improvement  was  sought,  and  the  greatest  depth 
ever  obtained  under  this  project  through  the  action  of  these  jetties 
did  not  exceed  12  feet. 

No  appropriations  at  all  were  made  for  this  harbor  from  1880  to 
1892.  At  the  end  of  this  period  the  jetties  were  in  a  decayed  and 
ruinous  condition,  and  the  channel  had  filled  up  with  sand  and  silt, 
and  had  practically  reverted  to  its  original  condition.  The  harbor 
could  only  be  used  by  small  sailing  craft,  such  as  were  then  engaged 
in  fishing. 

In  1892  a  project  was  prepared  which  provided  for  the  construc- 
tion of  parallel  jetties  200  feet  apart  and  extending  outward  to  a 
depth  or  17  feet  in  the  lake,  and  appropriations  under  this  project 
were  made  to  1896. 

Expenditures  on  the  early  projects  were  $112,448.47. 

The  existing  project  was  authorized  by  the  river  and  harbor  act  of 
June  8,  1896,  and  is  described  in  the  Annual  Report  of  the  Chief  of 
Engineers  for  1896,  pages  2970-2972,  inclusive.  This  project  pro- 
vides for  the  completion  of  the  jetties  to  a  depth  of  17  feet  in  the  lake, 
and  the  construction  of  two  detached  breakwaters  converging  toward 
the  lake  and  designed  to  shelter  the  entrance  to  the  jettied  channel, 
and  for  securing  a  navigable  depth  of  20  feet  in  the  channel  and 
sheltered  area.  The  estimated  cost  of  the  work  was  $610,000,  ex- 
clusive of  maintenance. 

The  total  amount  expended  on  existing  project  to  June  30,  1908,  is 
$699,707.28,  of  which  amount  $25,760.22  was  for  maintenance  during 
the  past  five  years.  Prior  to  that  time  the  amounts  expended  for 
works  of  improvement  and  for  maintenance  were  so  involved  that  it 
would  be  impracticable  to  separate  them. 

With  these  funds  the  project  has  been  completed.  Minor  repairs 
were  made  to  the  concrete  superstructure  of  the  east  breakwater  July 
to  November,  1907.    This  work  was  done  by  hired  labor. 
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Some  shoaling  occurred  in  the  harbor  during  the  winter  moQth& 
and  the  U.  S.  dredge  Bxirton^  between  May  22  and  June  6,  restorea 
the  usual  width  and  depth  to  the  channel,  removing  about  16,242  cubic 
yards  of  material. 

As  a  result  of  these  expenditures  a  depth  of  20  feet  has  been  ob- 
tained across  the  bar  at  the  mouth  of  the  creek  and  an  outer  harbor 
has  been  constructed.  A  20-foot  channel  extends  up  the  river  one- 
half  mile  above  its  mouth,  and  is  maintained  by  local  authorities. 

The  water-surface  variations  are  similar  to  tnose  at  Cleveland. 

There  has  been  a  marked  reduction  in  freight  rates  since  the  project 
was  inaugurated,  but  it  is  impracticable  to  determine  how  much  of 
this  reduction  is  due  to  this  particular  improvement. 

The  commerce  of  Conneaut  Harbor  for  the  calendar  year  1907 
amounted  to  8,351,407  tons,  an  increase  of  1,288,338  tons  over  that 
reported  for  the  calendar  year  1906. 

July  1,  1907,  balance  unexpended |6(),3^.74 

Collection  on  account  of  damage  to  pier,  etc 3,002.00 

69,400.74 
June  30,  1908,  amount  expended  during  fiscal  year : 

For  maintenance  of  improvement $8,902.13 

For  Isthmian  Canal  Commission «44. 14 

9,006.27 

July  1,  1908,  balance  unexpended 00,394.47 

July  1,  1908,  outstanding  liabilities 19,968.04 

July  1,  1908,  balance  available 40,426.43 

(See  Appendix  P  P  10.) 

11,  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation, — (a)  Tug  McCormick, — This  vessel,  which  was  carried 
out  into  the  lake  by  the  ice  in  January,  1907,  was  later  raised  and 
taken  into  the  Grand  River  at  Fairport,  Ohio,  by  the  owners  and 
allowed  to  sink  on  the  east  bank  of  the  channel  opposite  the  ware- 
house of  the  Baltimore  and  Ohio  Railway  Company.  The  wreck 
was  removed  under  contract  at  a  total  cost  of  $293.73. 

(6)  Dump  scow. — This  scow  sunk  in  1904  on  the  east  bank  of  the 
channel  in  the  Black  River,  Lorain,  Ohio,  about  600  feet  above  the 
Nickel  Plate  Railroad  bridge.  Bids  were  invited,  but  were  rejected 
as  being  too  high,  and  the  IT.  S.  dredge  Maumee  removed  the  wreck 
at  a  cost  of  $728.85. 

(See  Appendix  P  P  11.) 

EXAMINATIONS    AND    SURVEYS    MADE    IN    COMPLIANCE    WITH    RIVBB    AND 
HARBOR  ACT  APPROVED  MARCH  2,  1907. 

Reports  on  preliminary  examinations  and  surveys  required  by  the 
river  and  harbor  act  of  March  2,  1907,  of  the  following  localities 
within  this  district  were  duly  submitted  by  the  district  officer.  They 
were  reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors, 

Sursuant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
ocuments  as  indicated : 

1,  Preliminary  examination  of  harbor  at  Rocky  River^  Ohio, — 
Report  dated  June  14,  1907,  is  printed  in  House  Document  No.  559, 

«  To  be  refunded. 
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Sixtieth  Congress,  first  session.  The  locality  is  not  considered 
worthy  of  improvement  by  the  General  Grovernment. 

^.  Preliminary  examination  and  survey  of  Lorain  Harbor^  Ohio^ 
inclvding  that  portion  of  Black  River  from  the  inner  end  of  the 
Goveimment  viera  to  the  East  Erie  Avenue  Bridge. — Reports  dated 
June  17  and  August  23, 1907,  are  printed  in  House  Document  No.  560, 
Sixtieth  Congress,  first  session.  A  plan  for  improvement  at  an  esti- 
mated cost  of  $23,000  is  presented. 

S.  Preliminary  examination  and  survey  of  Maumce  River^  Ohio^ 
from  deep^  water  in  Lake  Erie  to  the  Fassett  Street  Bridge^  Toledo^ 
with  a  view  to  obtaining  greater  depth  and  increased  width  of 
approximately  100  feet. — Reports  dated  August  10,  1907,  and  Febru- 
ary 18,  1908,  respectively,  are  printed  in  House  Document  No.  868, 
Sixtieth  Congress,  first  session.  A  plan  for  improvement  at  an  esti- 
mated cost  of  $400,000  is  presented. 

IMPROVEMENT  OP  RIVERS  AND  HARBORS  IN  THE  BUFFALO,   NEW 

YORK,  DISTRICT. 

This  district  was  in  the  charge  of  Col.  H.  M.  Adams,  Corps  of 
Engineers,  to  Januarv  18,  1908,  and  of  Lieut.  Col.  W.  L.  Fisk,  Corps 
of  Engineers,  since  that  date.  Division  engineer.  Col.  D.  W.  Lock- 
wood,  Corps  of  Engineers,  from  January  18  to  February  15,  1908, 
and  Lieutenant-Colonel  Fisk  since  February  15, 1908. 

1.  Harbor  at  Erie^  Pa. — In  its  original  condition  the  harbor  of 
Erie  was  nearly  landlocked,  the  only  entrance  being  at  the  east  end 
through  a  channel  which  was  narrow  and  tortuous,  variable  in  posi- 
tion, with  a  depth  of  about  6  feet. 

Tne  original  project  approved  March  26, 1824,  provided  for  closing 
the  eastern  end  of  the  harbor  by  means  of  a  breakwater,  in  which 
there  should  be  an  opening  200  feet  wide,  and  for  extending  to  deep 
water  in  the  lake  two  parallel  piers,  one  on  each  side  of  the  opening. 
The  project  also  included  the  necessary  work  of  dredging  to  keep 
the  cnannel  open,  making  the  necessary  repairs  to  existing  structures, 
and  maintaining  the  Presque  Isle  Peninsula. 

The  project  was  modified  by  the  river  and  harbor  act  of  March  3, 
1899,  to  require  the  harbor  basin  and  entrance  channel  to  be  dredged 
to  a  depth  of  20  feet  at  mean  lake  level,  the  north  and  south  piers  to 
be  provided  with  concrete  superstructure  and  extended  600  and  1,000 
feet,  respectively,  and,  conditionally,  as  stated  in  House  Document 
No.  70,  Fifty-filth  Congress,  first  session,  four  protection  jetties  to 
be  built  along  the  outer  shore  of  Presque  Isle  Peninsula. 

The  estimated  cost  of  completing  the  modified  project  was  $377,000. 

At  the  beginning  of  the  past  fiscal  year,  under  the  modified  project, 
1^10  feet  of  wooden  superstructure  on  north  pier  had  been  re- 
placed with  concrete ;  the  north  pier  had  been  extended  510  feet  and 
the  south  pier  500  feet;  two  protection  jetties  had  been  built;  the 
channel  and  basin  dredeed  20  feet  deep,  and  the  wooden  superstruc- 
ture on  all  of  the  south  pier  (1,217  feet)  had  been  replaced  with 
concrete. 

During  the  fiscal  year  750  feet  of  old  timber  superstructure  on  north 
pier  was  replaced  with  concrete,  1,200  feet  of  the  south  breakwater 
was  repairea  with  stone  superstructure,  cribs  were  sunk  for  a  further 
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extension  of  500  feet  on  south  pier,  and  making  blocks  for  the  super- 
structure was  in  progress  at  the  close  of  the  fiscal  year. 

Work  proposed  for  the  ensuing  fiscal  year  includes  completing  the 
extension  of  south  pier  500  feet ;  beginning  to  replace  with  concrete 
about  752  feet  of  old  timber  superstructure  on  north  pier;  doing 
dredging  necessary  to  maintain  project  depth  in  entrance  channel  ; 
to  maintain  existing  structures,  and  to  protect  Presque  Isle  Peninsula 
when  necessary,  all  for  the  purpose  of  making  the  improvement 
available  and  lor  extension  of  benefits. 

The  total  amount  expended  on  the  harbor  to  June  30,  1908,  was 
$1,328,946.31.  It  is  impracticable  to  separate  the  cost  of  construction 
and  maintenance.    The  project  is  about  95  per  cent  completed. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  at  mean 
lake  level  over  the  shoalest  part  of  the  locality  under  improvement 
was  19  feet,  and  the  usual  variation  of  level  of  water  surface  is  about 
2  feet. 

The  project  is  reported  to  have  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  lumber,  and 


ore. 


The  following  table  gives  the  total  arrivals  and  departures,  includ- 
ing tonnage,  for  the  past  ten  years : 


Year. 

Number. 

Tonnage. 

Year. 

Number. 

Tonnage. 

1898 

2,939 
3,200 
2,709 
3,405 
2,809 

3,939,019 
8,%1,794 
3,403,312 
3,204,325 
3,873,734 

1903 

2,423 
1,996 
2,632 
2,679 
2,927 

8,503,60 
2,890,821 
4,134.4.^9 

1899            

1901 

1900 

1905 

1901 

1906 

4,477,764 
5.604,896 

1902 

1907 

For  more  extended  information  and  photographs,  see  Annual  Re- 
port of  the  Chief  of  Engineers  for  1900,  page  4100  et  seq.,  and  for 
1903,  page  2115  et  se(]. ;  and  for  list  of  surveys,  see  page  3239,  Report 
of  the  Chief  of  Engineers  for  1897.  Reference  to  report  on  exam- 
ination made  in  compliance  with  act  of  March  2,  1907,  will  be  found 
on  page  770  of  this  report. 

A  chart  of  Erie  Harbor  is  issued  in  the  series  of  charts  of  the  Sur- 
vey of  the  Northern  and  Northwestern  Lakes,  index  332. 

July  1,  1907,  balance  imexi)enae(l $170,728,78 

lU^ceived  from  sales 1.^) 

170,  730. 2S 
June  30,  3908,  amount  expended  during  fiscal  year: 

For  works  of  Improvement $29,954.50 

For  maintenance  of  improvement 26,  841. 14 

56,  795.  W 

July  1,  1908,  balance  unexpended 113,  934. 64 

July  1,  1908,  amount  covered  by  uncompleted  contracts 38,864.41 

(See  Appendix  Q  Q  1.) 

2,  Harbor  at  Dunkirk^  N.  Y. — ^This  is  an  artificially  protected  har- 
bor lying  in  an  indentation  of  the  south  shore  of  Lake  Erie,  between 
Point  Gratiot  on  the  west  and  Batterv  Point  on  the  east.    The  dis- 
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tance  between  these  points  is  9,G00  feet,  and  the  maxiniuin  breadth 
of  the  indentation  is  3,600  feet. 

The  original  depth  of  water  was  about  10  feet  and  15  to  16  feet  to 
underlying  rock. 

The  project,  approved  November  30,  1870,  provided  for  a  detached 
breakwater  2,860  leet  long,  one  part  of  which,  2,300  feet  long,  was  to 
be  nearly  parallel  with  the  shore;  the  other  part,  560  feet  long,  to  be 
nearly  parallel  with  the  axis  of  the  entrance  channel. 

This  breakwater  and  the  pier  already  built,  1,410  feet  long,  were  to 
form  the  harbor,  and  the  old  channel  was  to  be  enlarged  to  170  feet 
wide  and  13  feet  deep. 

The  project  adopted  by  Congress  and  provided  for  by  the  river 
and  harbor  act  of  June  3,  1896,  consisted  in  completing  the  break- 
water as  before  planned  by  the  addition  of  360  feet  to  its  eastern  end 
and  adding  the  channel  arm  560  feet  long,  and  in  addition  thereto 
dredging  the  entrance  channel  and  a  harbor  basin,  containing  in  all 
about  65  acres,  to  a  depth  at  mean  lake  level  suitable  for  vessels 
drawing  16  feet.  This  work  was  completed  in  1898  at  a  total  cost  of 
$389,060.55. 

The  total  amount  expended  on  the  harbor  to  June  30,  1908,  was 
$981,480.96. 

It  is  impracticable  to  separate  the  cost  of  construction  and  main- 
tenance. 

During  the  past  fiscal  year  the  damage  to  structures  by  storm  of 
January  20,  1907,  was  partly  repaired. 

Work  proposed  for  the  ensuing  fiscal  year  consists  in  placing  the 
structures  in  as  good  repair  as  practicable  with  the  funds  on  hand 
and  the  additional  appropriation  asked  for. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  at  mean 
lake  level  over  the  shoalest  part  of  the  locality  under  improvement 
was  16  feet,  and  the  usual  variation  of  level  of  water  surface  is  about 
2  feet. 

Freight  rates  have  not  been  affected  bjr  the  project. 

The  following  table  gives  the  total  arrivals,  ancl  departures,  includ- 
ing tonnage,  for  the  past  ten  years : 


YiiHT. 

Number. 

Tonnage. 

Year. 

NuinlxT. 

237 
117 
115 
111 
97 

Tonnage. 

Iggg         

180 
192 
278 
171 
143 

22,  (HW 
82,783 
107,316 
49,148 
33,435 

1903 

61,803 
5,128 
9,502 

11,310 

1899 

1904 

1900    .            

1906 

1901 

1906 

1902 

1907 

5.712 

For  more  extended  information  and  map,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1898,  page  2748  et  seq.,  and  for  reports  of  sur- 
veys, see  page  3127,  Annual  Report  of  the  Chief  of  Engineers  for 
1896,  and  page  4150,  Annual  Report  of  the  Chief  of  Engineers  for 
1900.  Reference  to  report  on  examination  made  in  compfiance  with 
act  of  March  2,  1907,  will  be  found  on  page  770  of  this  report. 

A  chart  of  Dunkirk  Harbor  is  issued  in  the  series  of  charts  of  the 
survey  of  the  Northern  and  Northwestern  Lakes,  index  318. 
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July  1,  1907,  balance  unexpended $18,308.81 

Received  from  sales 190.00 


18,438.81 
June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 12, 202. 3J> 


July  1,  1908,  balance  unexijended G.23B.42 


Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  Jane 
30,  1910,  for  maintenance  of  Improvement,  in  addition  to  the  bal- 
ance unexpended  July  1,  1908 10,OOO.Oi> 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  barbor  net  of  1899. 

(See  Appendix  Q  Q  2.) 

3,  Harbor  at  Bufalo^  N.  Y. — Buffalo  Creek  was  the  original  harbor 
of  the  port  of  Buffalo.  In  its  original  condition  the  entrance  channel 
from  the  lake  was  shallow  and  frequently  closed  by  a  gravel  bar.  The 
original  project  for  the  improvement  of  this  harbor  was  adopted  in 
1826,  and  provided  at  first  for  the  construction  of  piers  on  the  norUi 
and  south  sides  of  Buffalo  Creek.  Subsequently  a  masonry  sea  wall, 
5,400  feet  long,  was  built  along  the  lake  shore  south  of  the  harbor  en- 
trance, and  a  sand-catch  pier  of  piles  and  stone,  879  feet  long,  built 
out  from  the  shore. 

Between  1868  and  1893  a  detached  breakwater,  7,600  feet  long,  was 
built  of  timber  cribs  about  a  half  mile  distant  from  the  lake  shore 
and  parallel  with  it. 

A  shore  arm  about  4,000  feet  long  was  projected  in  1874  to  extern! 
to  the  south  end  of  this  breakwater,  leaving  an  opening  of  150  feet. 
Work  on  this  was  in  progress  when  it  was  wrecked  by  storm  in  189i]. 

A  new  project  was  adopted  in  1895  on  the  recommendation  of  u 
Board  of  Engineer  officers  and  consisted  of  the  abandonment  of  the 
shore  arm  and  the  extension  of  the  breakwater  to  Stony  Point. 

The  report  of  the  Board  and  details  of  its  plans  are  published  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1895,  page  3153  et 
seq.  The  river  and  liarbor  act  of  June  3,  1896,  added  to  the  project 
of  the  Board  by  providing  for  the  construction  of  a  farther  length  of 
the  sand-catch  pier,  extending  it  to  the  established  pierhead  line. 

The  river  and  harbor  acts  of  June  6, 1900,  and  June  13,  1902,  made 
special  provision  for  deepening  the  entrance  to  Buffalo  Harbor  and 
the  city  ship  canal.  The  entrance  channel  has  been  dredged  23  feet 
deep  at  mean  lake  level  for  a  width  of  200  to  300  feet  for  2,200  feet 
outward  from  outer  end  of  north  pier,  150  feet  wide  between  the 
piers  to  its  inner  end  (junction  of  Buffalo  River  and  city  ship  canal), 
except  over  an  area  of  rock  at  that  point,  where  the  depth  is  jprom  21 J 
to  23  feet. 

The  project  now  in  force  for  the  improvement  of  Buffalo  Harbor, 
adopted  June  3,  1896,  and  modified  by  the  emergency  river  and  har- 
bor act  of  June  6,  1900,  and  the  river  and  harbor  acts  of  June  13, 
1902,  March  3,  1905,  and  March  2,  1907,  is  as  follows: 

(a)  To  build  an  extension  of  the  breakwater  to  Stony  Point,  leaving 
the  necessary  openings  for  the  convenience  of  commerce. 

(b)  To  extend  the  sand-catch  pier  to  the  established  pierhead  luie. 

(c)  To  build  an  arm  1,000  feet  long  to  the  Stonv  Point  section  of 
breakwater  for  the  purpose  of  protecting  the  south  Larbor  entrance. 
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(d)  To  maintain  existing  structures  by  strengthening  timber-crib- 
concrete  portions  and  by  making  repairs  and  replacing  the  wooden 
superstructure  of  the  breakwater  with  concrete  and  stone  when 
necessary,  and  to  maintain  the  north  entrance  channel  23  feet  deep  at 
mean  lake  level. 

(e)  To  dredge  to  a  depth  of  23  feet  at  mean  lake  level  an  area  at 
south  end  of  harbor  sufficient  to  provide  access  to  canals  of  Lacka- 
wanna Steel  Company  and  Buffalo  and  Susquehanna  Iron  Company. 

(/)  To  remove  to  a  depth  of  23  feet  a  shoal  outside  the  main  or 
north  entrance  to  the  harbor. 

Of  the  above,  items  (a)  and  (6)  have  been  completed,  (c)  is  now  in 
progress,  (d)  will  be  required  indefinitely,  (e)  is  completed,  and  it  is 
expected  to  complete  (/)  during  the  present  season. 

During  the  fiscal  year  work  on  the  south  entrance  arm  has  been 
continued  and  it  is  now  being  built  above  water  level. 

Work  of  placing  stone  superstructure,  sea  slope,  and  riprap  on  723 
feet  of  south  harbor  section  of  breakwater  was  completed  ana  repairs 
were  made  to  timber  structures. 

Work  of  repairing  damage  by  storm  of  January  20,  1907,  to  1,910 
feet  of  old  breakwater  has  been  continued  during  the  fiscal  year,  and 
good  progi-ess  made. 

Work  proposed  for  the  ensuing  fiscal  year,  for  making  improve- 
ments available,  and  for  extension  of  benefits,  consists  in  continuing 
work  on  south  entrance  arm,  removing  shoal  outside  of  north  entrance 
to  harbor,  repairing  timber  portions  of  breakwater,  and  general  main- 
tenance of  channels  and  structures. 

The  total  amount  expended  by  the  United  States  on  the  improve- 
ment of  Buffalo  Harbor  to  June  30,  1908,  was  $5,268,518.44.  It  is 
impracticable  to  separate  the  cost  of  construction  and  maintenance. 

A  good  harbor  has  been  obtained.  The  principal  features  are 
north  and  south  piers  and  the  entrance  channel  between  them  at  the 
mouth  of  Buffalo  Creek,  in  which  most  of  the  business  of  the  port  is 
done,  and  the  outer  breakwater  system,  consisting  of  four  sections  of 
breakwater  of  an  aggregate  length  of  22,000  feet,  inclosing  an  outer 
harbor  4^  miles  long  and  over  one-half  mile  wide.  This  breakwater 
system  comprises  8.894  linear  feet  of  breakwater  of  timber-crib-con- 
crete type,  7,250  linear  feet  of  stone  or  rubble-mound  type,  723  feet 
of  timl)er-crib-stone  type,  1,910  linear  feet  of  wrecked  timber-crib 
rebuilding  to  timber-crib-stone  type,  and  3,823  feet  of  timber-crib 


''"ri; 


The  maximum  draft  that  could  be  carried  June  30,  1908,  at  mean 
lake  level  over  the  shoalest  part  of  the  locality  under  improvement 
was  20  feet.  The  usual  variation  of  level  of  water  surface  is  from  3 
to  4  feet,  with  maximum  variation  much  greater. 

The  project  is  reported  to  have  a  material  effort  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  lumber,  and 
ore. 

The  commerce  of  Buffalo  is  large.  During  the  year  1907  arrivals 
and  departures  of  vessels  by  lake  and  river  aggregated  in  number 
8,205,  and  in  tonnage  14,578,233. 

The  arrivals  and  departures  of  canal  boats-by  the  Erie  Canal  were 
5^14  in  number^  with  a  tonnage  of  1,942,455. 
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The  principal  receipts  by  lake  and  river  were  wheat,  corn,  flour, 
oats,  iron  ore,  lumber,  copper,  pig  iron,  glucose,  lard,  and  pork.  The 
total  receipts  amounted  to  10,928,942  tons. 

The  shipments  by  lake  were  principally  coal,  sugar,  salt,  and 
cement,  and  aggregated  5,558,298  tons. 

For  comparison  the  following  table  is  given,  showing  the  arrivals 
and  departures  by  lake  and  canal  and  the  tonnage  for  the  past  five 
years : 


Year. 

Lake. 

Canal. 

Number. 

Tons. 

Number. 

Ton*. 

1903 

8,727 
7,375 
7,1»50 
8,294 
8,205 

n,  586, 719 
10,783.980 
12,090,168 
13,876,759 
14,578,233 

6,974 
6,182 
4,902 
5,666 
5,014 

1,824,21* 
9!«,72^ 

1904 

1905 

965,861 

190« 

1,769,M> 
1,9C4» 

1907 

Total  shIpmiMits  and  receipt 8  :  1006,  17,888,257  tons;  1907,  18,429,695  tons. 

For  more  extended  information  and  maps  and  photographs,  see 
Annual  Reports  of  the  Chief  of  Engineers  smce  1897,  and  for  reports 
of  surveys  see  page  3153,  Report  of  Chief  of  Engineers  for  1895^  and 
reference  on  page  703,  Report  of  Chief  of  En^neers  for  1906,  printed 
in  full  in  House  Document  No.  240,  Fifty-nmth  Congress,  first  ses- 
sion. 

A  chart  of  Buffalo  Harbor  is  issued  in  the  series  of  charts  of  tlie 
survey  of  the  Northern  and  Northwestern  Lakes,  index  312. 

July  1,  1907,  bahmce  unexpended $0$).S,  3:{6.  (>2 

Keceived  from  snlos . r>JK» 

«98.341jni 
June  30,  1908,  amount  expended  during  fiscal  year: 

For  works  of  improvement $16,441.33 

For  maintenance  of  improvement 123,063.41 

13!>.ri(M.T4 

July  1,  1908,  balance  unexpended r»r>8,  S36. 2>^ 

July  1,  1908,  amount  covered  by  uncompleted  contracts 368, 311. 1*^ 

(See  Appendix  Q  Q  3.) 

4'  Lake  Erie  entrance  to  Black  Bock  llarbor  and  Erie  Basin^  Xeiif 
York, — The  adopted  project  contemplates  the  formation,  by  dredg- 
ing and  rock  removal,  of  a  channel  2,300  feet  long,  400  feet  wide,  and 
23  feet  deep  at  mean  lake  level,  except  where  bed  rock  is  found  at  a 
depth  of  22  feet,  from  Buffalo  main  entrance  channel  to  Erie  Basin, 
and  a  branch  channel  and  basin  1,920  feet  long,  500  feet  w^ide,  and 
23  feet  deep  at  mean  lake  level,  to  Black  Rock  Harbor,  at  an  estimate<l 
cost  of  $814,G43.  The  act  of  June  13,  1902,  authorized  the  letting  of 
a  continuing  contract  in  the  sum  of  $614,643,  exclusive  of  amount 
appropriated,  for  completing  the  work. 

The  plan  of  improvement  is  printed  in  House  Document  No.  125, 
Fifty-sixth  Congress,  second  session,  and  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1901,  page  3345. 

The  work  was  begun  April  30,  1903,  under  a  continuing  contract 
for  the  whole  work,  to  be  completed  under  certain  conditions  of  con- 
tract on  or  befoi^e  December  31, 1900. 
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The  work  was  not  completed  on  that  date,  and  the  time  limit  was 
waived  for  a  reasonable  period,  the  contractor  to  pay  the  extra  ex- 
pense incurred  by  reason  of  the  extension  of  time. 

At  the  close  of  the  fiscal  year  work  was  nearly  completed  and  is 
expected  to  be  fully  completed  before  December,  1908. 

The  total  amount  expended  on  the  project  to  June  30,  1908,  was 
$641,614.91,  all  for  \yorks  of  improvement. 

The  maximum  draft  that  could  be  carried  over  the  shoalest  part 
of  the  locality  under  improvement  at  mean  lake  level  June  30,  1908, 
was  10  feet,  and  the  usual  variation  of  level  of  water  surface  from  3 
to  4  feet,  with  maximum  variation  much  greater. 

For  commercial  statistics,  see  report  on  Buffalo  Harbor,  New  York. 

The  locality  is  shown  on  a  chart  of  Buffalo  Harbor  and  Niagara 
River  to  the  falls,  issued  in  the  series  of  charts  of  the  survey  of  the 
Northern  and  Northwestern  Lakes,  index  312,  and  on  an  inciex  map 
facing  page  2142,  Annual  Report  of  the  Chief  of  Engineers  for  1903. 

Reference  to  survey  is  made  on  page  592,  Report  of  the  Chief  of 
Engineers  for  1900. 

The  project,  being  auxiliary  to  the  improvement  at  Buffalo,  has  not, 
as  a  separate  work,  affected  freight  rates. 

All  the  funds  authorized  for  this  work  have  l)een  appropriated. 

July  1,  1907,  balance  unexi)enaed $225,660.99 

June  30,  1908,  amount  expendetl  during  fiscal  year  for  works  of 

improvement 52,  63S.90 

July  1,  1908,  balance  uuf^xiKMidtHl 173,02S.0i> 

July  1,  1908,  amount  covered  by  uncompleted  contracts 172,543.37 

(See  Appendix  Q  Q  4.) 

5.  Buffalo  entran<*e  to  Erie  Basin  and  Black  Rock  Harbor^  New 
York. — The  first  appropriation,  $50,000,  for  this  improvement  was 
made  March  3,  1899,  and  an  appropriation  of  $191,701.25  was  made 
June  6,  1900,  to  complete  the  work. 

The  adopted  project  is  to  build  a  breakwater  about  2,200  feet  long, 
covering  and  protecting  the  entrance  to  Erie  Basin  and  Black  Rock 
Harbor  and  the  lake  front  of  Buffalo  Harbor  between  the  State 
structures  known  as  the  Erie  Basin  breakwater  and  the  Bird  Island 
pier. 

The  project  has  been  completed  and  the  breakwater  is  the  northerly 
section  of  the  outer  breakwater  system  forming  the  outer  harbor  of 
Buffalo. 

The  amount  expended  to  June  30,  1908,  was  $238,436.81,  of  which 
$236^78.10  was  for  constructing  and  $2,158.71  was  for  maintenance. 
No  money  was  expended  during  the  past  fiscal  year. 

The  maximum  draft  that  could  be  carried  over  the  shoalest  part 
of  the  locality  under  improvement  at  mean  water  level  June  30,  1908, 
was  20  feet,  and  the  usual  variation  of  level  of  water  surface  is  from 
3  to  4  feet,  with  maximum  variation  much  greater. 

For  commercial  statistics,  see  report  on  Buffalo  Harbor. 

For  more  extended  information,  see  Annual  Reports  of  the  Chief 
of  Engineers  for  1897,  page  3240  et  seq.,  and  for  1901,  page  3324 
et  seq.,  and  for  report  of  survey  see  page  3246,  Report  of  the  Chief 
of  Engineers  for  1897. 
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The  locality  is  shown  on  a  chart  of  Buffalo  Harbor  and  Niasara 
River  to  the  falls,  issued  in  the  series  of  charts  of  the  survey  of  the 
Northern  and  Northwestern  Lakes,  index  812,  and  on  an  index  map 
facing  page  2143,  Annual  Report  of  the  Chief  of  Engineers  for  1903. 

The  project,  being  auxiliary  to  the  improvement  at  Buffalo,  his 
not,  as  a  separate  work,  affected  freight  rates. 

This  breakwater  is  the  most  northerly  sectiop  of  the  breakwater 
system  protecting  Buffalo  Harbor,  and  it  is  recommended  that  the 
balance  of  funds  pertaining  to  this  work  be  reappropriated  for  im- 
proving harbor  at  Buffalo,  N.  Y.,  for  maintenance,  and  that  the 
breakwater  be  considered  as  belonging  to  Buffalo  Harbor  and  dropped 
as  a  separate  work. 

July  1,  1907,  balance  unexpended $3,264.44 

July  1,  1908,  balance  unexpended 3,264.44 

(See  Appendix  Q  Q  5.) 

6.  Black  Rock  Harbor  and  Channel^  New  York. — Black  Rock  Har- 
bor is  in  reality  a  canal  built  along  the  east  bank  of  Niagara  River, 
located  partially  between  the  main  shore  and  SauaSv  Island,  and  hav- 
ing at  its  lower  end  a  lock  36  feet  w^ide  by  200  feet  long,  and  a  depth 
of  9^  feet  on  miter  sills  at  mean  lake  level.  This  harbor,  or  canal, 
is  separated  from  the  Erie  Canal  by  a  wall  of  stone  and  oarth. 

The  object  of  the  improvement  is  to  provide  a  channel  for  deep- 
draft  vessels  between  Buffalo  and  Tonawanda  around  the  rapids  at 
the  head  of  Niagara  River.  This  is  to  be  accomplished  by  making 
a  channel  200  feet  wide  and  23  feet  deep  at  mean  lake  level,  joining 
at  the  foot  of  Maryland  street,  Buffalo,  the  23-foot  channel  now  under 
contract,  the  proposed  channel  to  extend  westerly  and  northerly, 
through  Black  Rock  Harbor  and  Erie  Canal  combined,  to  the  present 
lock,  where  a  ship  lock  of  the  requisite  capacity  is  to  be  built,  the 
channel  to  extend  from  the  foot  of  the  ship  lock  through  the  Niagara 
River  to  deep  water  above  Tonawanda,  400  feet  wide  and  23  feet 
deep  at  moan  river  level.  The  estimated  cost  is  $4,500,000.  The 
project  contemplated  a  lock  COO  feet  in  length  and  GO  feet  in  width 
between  (]^uoins;  but  in  order  to  accommodate  vessels  of  the  largest 
size  now  m  use  and  under  construction  which  may  desire  to  use  it, 
the  dimensions  of  the  lock  have  been  increased  to  650  feet  in  length 
and  70  feet  in  width. 

Report  of  survey  is  printed  on  page  3284  et  seq.  of  report  for  1904. 

Lands  and  structures  needed  in  the  prosecution  of  the  work  have 
been  granted  to  the  United  States  by  tl:e  State  of  New  York. 

Continuing  contracts  were  authorized  by  the  river  and  harbor  act 
of  March  2,  11)07,  in  the  sum  of  $1,000,000,  yet  to  be  appropriated, 
for  prosecuting  the  project,  and  such  contracts  have  been  made  as 
follows : 

^or  the  excavation  of  the  southerly  6,400  feet,  more  or  less,  of  the 
channel,  to  be  completed  December  31,  1908. 

For  the  excavation  of  the  next  northerly  3,400  feet,  more  or  less,  of 
the  channel,  to  be  completed  December  31,  1910. 

For  the  construction  of  concrete  walls  for  the  ship  lock,  to  be  com- 
pleted June  30,  1912. 

The  total  amount  expended  to  June  30,  1908,  was  $230,658.90.  The 
project  is  about  8  per  cent  completed. 

The  appropriation  recommended  will  be  applied  toward  payments 
under  existing  contracts,  to  construction  of  lock  gates  and  machinery, 


RIVER  AND   HARBOR   IMPROVEMENTS.  769 

and  to  further  prosecution  of  the  project,  including  construction  of  a 
bridge  at  Ferry  street,  Buffalo. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  at  mean 
lake  level,  over  the  shoalest  part  of  the  locality  under  improvement, 
was  8  feet,  and  the  usual  variation  of  water  surface  is  from  3  to  4 
feet. 

The  project,  being  auxiliary  to  the  improvement  at  Buffalo,  has 
not,  as  a  separate  work,  affected  freight  rates. 

The  locanty  is  shown  on  United  States  Lake  Survey  Chart  No.  312. 

For  commercial  statistics,  see  report  on  Buffalo  Harbor  and  on 
Tonawanda  Harbor  and  Niagara  River,  New  York. 

July  1, 1907,  balance  unexpended $1,684,819.97 

Received  from  sales  and  collectious_  321.25 


1,  685, 141.  22 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 

improvement 215, 478. 87 


July  1,  1908,  balance  unexpended-  . .     1,469,662.35 


July  1,  1908,  amount  covered  by  uncompleted  contracts 2,  111,  954. 57 

Amount  (estimated)  required  for  completion  of  existing  project.    2,800,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  30,  1910,  for  works  of  improvement,  in  addition  to  the 
balance  unexpended  July  1,  1908 « 1, 600, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act 
of  June  4,  1897. 

(See  Appendix  Q  Q  6.) 

7.  Tonawanda  Harbor  and  Niagara  River ^  New  York. — In  its  orig- 
inal condition  the  navigation  of  Niagara  River  from  Lake  Erie  to 
Tonawanda  was  obstructed  by  several  reefs  and  shoals  which  mate- 
rially limited  the  draft  of  vessels  traversing  it,  and  the  river  in  some 
places  had  a  very  swift  current.  The  water  in  the  harbor  between 
Tonawanda  Island  and  the  mainland  was  shoal. 

The  adopted  project  of  April  11,  1888,  as  modified  June  3,  1896, 
and  June  13,  1902,  is  to  remove  obstructions,  so  as  to  make  a  channel 
400  feet  wide  and  18  feet  deep  at  mean  river  level  from  Lake  Erie  to 
the  north  line  of  North  Tonawanda,  including  the  dredging  of  Tona- 
wanda Harbor  to  a  depth  of  18  feet. 

The  river  and  harbor  act  of  March  2,  1907,  also  appropriated 
$3,000  for  removing  wreck  of  steamer  Embury  from  Niagara  River, 
near  Grand  Island. 

The  project  is  completed  except  at  the  Buffalo  waterworks  intake 

?ier,  where  the  width  of  the  channel  is  about  100  feet,  and  from  the 
'onawanda  Iron  and  Steel  Company's  docks  to  the  north  line  of 
North  Tonawanda,  where  the  deptn  is  from  12  to  15  feet. 

The  amount  expended  to  June  30,  1908,  was  $655,751.67,  all  for 
improvement. 

No  work  is  proposed  for  the  ensuing  fiscal  year. 
The  commerce  of  Tonawanda  is  large.     During  the  year  1907  there 
were  entered  and  cleared  1,475  lake  craft,  with  a  tonnage  of  985,059 
tons.    The  receipts  were  principally  lumber,  iron  ore,  and  limestone, 

«Of  this  amount  $1,000,000  is  for  continuing-contract  work  authorized  by  the 
river  and  barbor  act  of  March  2,  1907. 
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and  aggregated  905,469.4  tons.  The  shipments  from  Tonawanda  are 
entirely  by  Erie  Canal. 

The  maximum  draft  that  could  be  carried  June  30,  1908,  at  mean 
water  level,  over  the  shoalest  part  of  the  locality  under  improvement, 
was  15  feet,  and  the  usual  variation  of  level  of  water  surface  is  2  feet. 

A  chart  of  Niagara  River  to  the  falls  is  issued  in  the  series  of 
charts  of  Northern  and  Northwestern  Lakes,  index  812. 

It  is  reported  that  the  project  has  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  lumber,  and 
ore. 

For  reports  of  surveys  see  page  2066,  Report  of  Chief  of  Engi- 
neers for  1888,  and  page  4155,  report  for  1900. 

July  1,  1907,  balance  unexpended $32,944.00 

Received  from  collections 282.35 

33,226.35 
June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 2,995.^ 

July  1,  1908,  balance  unexpended 30,230.08 

(See  Appendix  Q  Q  7.) 

EXAMINATIONS    AND    SURVEY    MADE    I>f    COMPLIANCE    WITH    RIVER    AND 
HARBOR  ACT  APPROVED  MARCH  2,   1907. 

Reports  on  preliminary  examinations  and  survey  rec^uired  by  the 
river  and  harbor  act  of  March  2,  1907,  of  the  following  localities 
within  this  district  were  duly  submitted  by  the  district  officer.  They 
were  reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors, 
pursuant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
documents  as  indicated : 

/.  PreUniinarj/  cramination  with  plan  and  estimate  of  cost  of 
improvement  of  Niagara  River  from  Tonawanda  to  Gill  Creek. 
New  York, — Reports  dated  May  17  and  June  15,  1907,  are  printed 
in  House  Document  No.  75,  Sixtieth  Congress,  first  session.  A  plan 
for  improvement  at  an  estimated  cost  of  $10,000  is  presented. 

'2,  Prelim  in  an/  e^vamination  of  Dvnlcirk  Tlarhor^  New  York. — 
Report  dated  May  0, 1907,  is  printed  in  House  Document  No.  81,  Six- 
tieth Congress,  first  session.  The  locality  is  not  considered  worthy 
of  improvement  by  the  General  Government. 

3.  Prdiminart/  <  .ramination  of  Erie  Tlarhor^  Pennsylvania^  with 
a  view  to  ohtaininf/  a  depth  of  22  feet  and  protecting  Presque  hh 
Peninsula, — Report  dated  May  4,  1907,  is  printed  in  House  Docu- 
ment No.  83,  Sixtietli  Congress,  first  session.  The  locality  is  not 
considered  worthy  of  improvement  by  the  General  Government  fur- 
ther than  as  contemplated  by  the  existing  project. 

IMPROVEMENT   OF    KIVEUS   AM)    HARBORS    IN   THE   OSWEGO,    NEW 

YORK,  DISTRICT. 

This  district  was  in  the  charge  of  Col.  H.  M.  Adams,  Corps  of  Engi- 
neers, to  January  18,  1908,  and  of  Lieut.  Col.  W.  L.  Fisk,  Corps  of 
Engineers,  since  that  date.  Division  engineer.  Col.  D.  W.  Lock- 
wood,  Corps  of  Engineers,  from  January  18  to  February  15,  1908, 
and  Lieutenant-Colonel  Fisk  since  February  15, 1908. 
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1.  Harbor  at  Charlotte^  N.  1\ — This  harbor  is  at  the  mouth  of 
the  Genesee  River.  In  its  original  condition  vessels  of  more  than 
8  feet  draft  could  not  cross  the  bar. 

The  original  project  o^  1829  was  to  secure  a  channel  12  feet  deep 
across  the  bar  by  constructing  parallel  piers  to  confine  and  direct 
the  action  of  the  spring  freshets.  The  project  of  1882  was  to  obtain 
a  depth  of  15  feet  by  extending  the  two  piers  a  total  of  3,250  feet 
and  by  dredging.  After  the  piers  had  been  extended  1,444  feet  the 
project  was  modified  July  18,  1896,  to  preserve  the  depth  by  dredg- 
ing without  further  extension  of  the  piers  for  the  present,  and 
March  2,  1897,  it  was  again  modified  to  obtain  and  maintain  not  less 
than  16  feet  and  not  more  than  16^  feet  at  low  water  (zero  of  Oswego 
gauge)  in  a  channel  not  more  than  200  feet  wide. 

The  piers  are  nearly  parallel,  about  450  feet  apart.  The  west  pier 
is  3,616  feet  and  the  east  pier  3,100  feet  in  length;  projecting  beyond 
the  shore  line  2,230  and  2,200  feet,  respectively.  Fifteen  hundred 
linear  feet  of  the  west  pier  and  300  linear  feet  of  the  east  pier  have 
been  reconstructed  with  concrete  superstructure,  such  reconstruction 
being  in  progress  on  1,000  feet  of  the  east  pier  during  the  fiscal  year ; 
and  the  channel  between  the  piers  was  maintained  by  dredging. 

The  amount  expended  to  June  30,  1908,  was  $714,938.47.  It  is  im- 
practicable to  separate  the  cost  of  construction  and  maintenance. 

June  30,  1908,  the  maximum  draft  that  could  be  carried  in  the 
channel  at  low  water  was  16  feet,  and  the  usual  variation  of  level  of 
water  surface  is  3  feet. 

The  Genesee  River  is  navigable  for  lake  vessels  for  a  distance  of 
about  2^  miles  above  its  mouth. 

It  is  reported  that  the  project  has  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities  such  as  coal,  grain,  lumber,  and  ore. 

Tne  following  is  a  statement  of  the  commerce  at  this  port  during 
the  past  ten  years,  in  tons :  1898, 483,850 ;  1899, 447,428 ;  1900,  388,605 ; 
1901,  549,207;  1902,  557,690;  1903,  569,169;  1904,  554,212;  1905, 
597,996;  1906,  432,709;  1907,  701,916. 

The  work  proposed  for  the  ensuing  fiscal  year,  to  make  the  im- 
provement available,  is  to  make  necessary  repairs  to  piers  and  to 
dredge  the  channel  when  required,  and  the  appropriation  recom- 
mended will  bo  applied  to  this  purpose. 

For  more  extended  information  and  map,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1881,  page  2436. 

A  chart  of  Charlotte  Harbor  is  issued  in  the  series  of  charts  of 
the  survey  of  the  Northern  and  Northwestern  Lakes,  index  241. 

July  1,  1007,  balance  iinexi)€nded .      $84,420.10 

Received  from  sales  and  collectionn.    _    45.46 


84,465.50 
June  30,  1908,  amount  exi)ended  during  fiscal  year  for  maintenance 
of  Improvement 47, 299.  24 


July  1,  1908,  balance  unexpended 37,166.32 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  maintenance  of  improvement,  in  addition  to  the  bal- 
ance unexpended  July  1,  1908 80,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  R  R  1.) 
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^.  Harbor  at  Pultneyville^  N.  Y. — ^This  harbor  is  at  the  mouth  of 
Salmon  Creek,  which  empties  into  Lake  Ontario  in  Wayne  County, 
N.  Y.    In  its  original  condition  the  depth  was  only  20  inches. 

The  original  project  in  1871  was  to  protect  the  approach  to  the 
creek  by  building  two  piers  in  the  lake,  of  timber  crios  filled  with 
stone,  and  to  dredge  a  channel  from  the  10-foot  curve  in  the  lake  to 
the  mouth  of  the  creek  to  a  depth  of  10  feet  at  low  water,  at  an  esti- 
mated cost  of  $59,000. 

In  1875  the  material  to  be  dredged  was  found  to  be  so  hard  that 
the  estimated  cost  was  increased  to  $71,000. 

The  project  is  completed,  except  that  a  depth  of  8  feet  instead  of 
10  feet  was  obtainea,  the  effort  to  secure  the  latter  having  been 
abandoned  in  1900  on  account  of  the  difficult  dredging. 

The  piers  are  220  feet  apart  in  their  parallel  portions.  The  west 
pier  is  910  feet  long  and  the  east  pier  572  feet  long.  The  west  pier 
extends  out  in  the  lake  300  feet  farther  than  the  east  pier. 

No  work  was  done  at  this  harbor  between  1900  and  1907,  there  being 
no  funds  available. 

An  appropriation  of  $6,000  was  made  by  the  river  and  harbor  act 
of  March  2,  1907,  for  work  at  this  harbor,  and  project  for  general 
repairs  to  piers,  filling  space  between  inner  end  of  east  pier  and  shore 
with  stone,  and  removing  about  7,500  cubic  yards  sand,  etc.,  from 
channel  was  approved  March  18,  1907. 

During  the  fiscal  year  repairs  were  made  on  the  piers,  and  a  chan- 
nel not  less  than  8  feet  deep  and  not  less  than  14  feet  wide  was  made 
from  the  lake  to  the  creek,  which  is  believed  to  be  sufficient  for  boats 
using  this  harbor. 

The  amount  expended  to  June  30,  1908,  was  $82,587.84,  of  which 
$70,607.96  was  for  construction  and  $11,979.88  for  maintenance. 

Juno  30,  1908,  the  maximum  draft  that  could  be  carried  in  the 
channel  was  7  feet,  and  the  usual  variation  is  3  feet. 

Salmon  Creek  is  navigable  but  a  short  distance  above  the  inner  end 
of  the  piers. 

The  project  has  had  no  effect  on  freight  rates. 

The  commerce  of  Pultneyville,  which  is  a  village  of  about  300  in- 
habitants, is  insignificant,  there  being  only  4  arrivals  and  departures, 
with  a  tonnage  of  112,  during  the  year  1907. 

Work  proposed  for  the  ensuing  year,  to  make  the  improvement 
available,  is  to  maintain,  as  far  as  funds  will  allow,  the  channel  at 
8  feet  depth,  and  make  necessary  repairs  to  the  piers. 

For  more  extended  information  and  map,  see  page  2460  et  seq., 
Report  of  the  Chief  of  Engineers  for  1894. 

July  1,  1907,  balance  unexpended $5,988.16 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance  of 
improvement 3,576.00 

July  1,  1908,  balance  unexpended 2,412.16 

(See  Appendix  R  R  2.) 

3.  Ilarhor  at  Great  Sodvs  Bay,  New  York. — In  its  original  condi- 
tion the  channel  connecting  this  bay  with  Lake  Ontario  was  wide  and 
impracticable  for  vessels  drawing  over  8  feet. 

The  original  project  of  1829  was  to  narrow  the  entrance  by  con- 
structing two  converging  breakwaters  and  to  secure  a  channel  of  12 
feet  depth  by  building  two  parallel  piers  about  450  feet  apart,  con- 
necting  with  the  end?^  of  tVv^  b\:e«LkyT«Lter^  and  by  dredging.    The 
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present  project,  of  1882,  is  to  obtain  a  depth  of  15  feet  at  low  water 
(zero  of  Oswego  ^uge)  by  extending  the  two  piers  a  total  of  1,100 
feet  and  by  dredging.  After  the  piers  had  been  extended  519  feet  to 
their  present  lengths — west  pier,  1,580  feet ;  east  pier,  1,294  feet — ^the 
project  was  modified  July  18, 1896,  to  restore  and  maintain  the  chan- 
nel 150  feet  wide  between  the  piers,  flaring  to  250  feet  in  the  lake,  to 
the  requisite  depth  of  15  feet  at  low  water,  by  dredging,  without 
further  extension  of  the  piers  for  the  present. 

The  piers  are  473  feet  apart;  east  breakwater  1,651  feet  long,  west 
breakwater  2,200  feet  long.  During  the  fiscal  year  repairs  were  made 
to  the  piers  to  the  extent  necessary  to  prevent  serious  damage  by  seas, 
with  a  view  to  beginning  the  reconstruction  of  pier  superstructures 
with  concrete,  with  funds  appropriated  by  the  river  and  harbor  act  of 
March  2,  1907,  during  the  next  fiscal  year. 

The  United  States  plant  needed  for  this  work  will  be  available  on 
the  completion  of  similar  work  at  Charlotte  Harbor. 

The  amount  expended  to  June  30,  1908,  was  $499,056.46,  of  which 
$90,804.66  was  for  maintenance. 

The  minimum  depth  June  30,  1908,  was  14  feet  at  low  water  in  a 
channel  width  of  150  feet,  and  the  usual  variation  of  level  of  water 
surface  is  3  feet. 

The  project  is  reported  to  have  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  lumber,  and 
ore. 

The  following  is  a  statement  of  commerce  at  this  port  for  the  past 
ten  years,  in  tons:  1898,  70,709;  1899,  78,885;  1900,  84,379;  1901, 
84,379;  1902,  26,726;  1903,  18,875;  1904,  30,797;  1905,  46,251;  1906, 
58,905;  1907,  78,057. 

For  more  extended  information  and  map  see  Annual  Report  of  the 
Chief  of  Engineers  for  1881,  page  2441  et  seq. 

A  chart  of  Great  Sodus  Bay  is  issued  in  the  series  of  charts  of  the 
survey  of  the  Northern  and  Northwestern  Lakes,  index  234. 

July  1,  1907,  balance  unexpended $50,032.12 

June  80,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  Improvement 1,602.78 

July  1,  1908,  balance  unexpended 48,429.34 

(See  Appendix  R  R  3.) 

4.  Harbor  at  Little  Sodus  Bay,  New  York. — In  its  original  condi- 
tion the  channel  connecting  this  bay  with  Lake  Ontario  was  about 
160  feet  wide  and  18  inches  deep. 

The  orimnal  project  of  1854  was  to  protect  the  channel  by  building 
two  parallel  piers  250  feet  apart  across  the  bar  to  the  15-foot  curve 
in  the  lake  and  to  connect  them  with  the  shore  by  breakwaters.  In 
1867  this  project  was  modified  to  provide  for  dredging  to  the  depth 
of  12  feet.  The  present  project,  of  1882,  is  to  obtain  a  depth  oi  15 
feet  at  low  water  (zero  of  Oswego  gauge)  by  extending  the  piers  to 
the  15-foot  curve  in  the  lake,  and  by  dredging.  The  piers  had  been 
extended  835  feet  to  the  following  lengths — west  pier,  1,747  feet; 
east  pier,  1,510  feet — when  the  project  was  modified  June  29,  1898,  to 
restore  and  maintain  the  entrance  channel,  150  feet  wide,  to  the 
requisite  depth  of  15  feet,  by  dredging,  without  further  extension  of 
the  piers  for  the  present;  and  this  was  modified  by  the  river  and 
harbor  act  of  June  13,  1902,  to  extend  the  east  p\«t  ^Qft  i«^^ 
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This  extension  was  built — timber-crib  substructure  and  concrete 
superstructure — in  1904,  making  the  present  length  of  the  east  pier 
1,810  feet. 

The  west  pier  is  1,747  feet  long;  the  east  breakwater  1,680  feet 
long ;  west  breakwater,  469  feet  long,  but  entirely  buried  in  sand  and 
no  longer  maintained. 

On  the  west  pier  150  linear  feet  of  old  timber  superstrucure,  begin- 
ning 30  feet  from  the  outer  end  of  the  pier  and  extending  thence 
south,  was  replaced  with  concrete  during  tne  fiscal  year. 

Similar  replacement  of  the  superstructure  of  tlie  remaining  1,697 
feet  of  this  pier  is  in  progress  with  funds  on  hand. 

On  the  east  pier,  1,055  linear  feet  has  concrete  superstructure,  120 
linear  feet  of  old  timber  superstructure  having  been  replaced  with 
concrete  during  the  fiscal  jear,  and  similar  replacement  of  the  super- 
structure of  341  feet  of  pier  is  in  progress  with  funds  on  hand. 

This  leaves  414  feet  oi  the  pier,  viz,  a  section  363  feet  long  begin- 
ning 300  feet  from  the  outer  end  and  a  section  51  feet  long  at  the 
inner  end,  with  old  timber  superstructure,  for  the  renewal  of  which 
funds  are  yet  to  be  provided ;  estimated  cost  $14,000,  including  con- 
tingencies. The  east  breakwater,  rebuilt  with  timber  in  1889-1891,  is 
becoming  decayed  and  needs  repairs,  estimated  to  cost  $6,000,  in- 
cluding contingencies.  Maintenance  of  the  channel  is  estimated  to 
cost  $2,500  for  one  year,  $5,000  for  two  years.  The  appropriation 
recommended  will  be  applied  to  this  work. 

The  amount  expended  to  June  30,  1908,  was  $408,228.67,  of  which 
$106,865.87  was  applied  to  maintenance  of  improvement. 

The  minimum  depth  over  the  shoalest  part  of  the  locality  under 
improvement,  June  30,  1908,  was  13  feet  at  low  water  in  a  channel 
width  of  100  feet,  and  the  usual  variation  of  level  of  water  surface 
is  3  feet. 

The  project  is  reported  to  have  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  lumber,  and 
ore. 

The  following  is  a  statement  of  commerce  at  this  port  for  ten  years, 
in  tons:  1808,  50,339;  1899,  81,969;  1900,  59,511;  1901,  135,118;  1902^ 
52,543;  1903,  120,692;  1904,  137,258;  1905,  105,298;  1906,  103,991; 
1907,  108,804. 

Work  proposed  for  the  ensuing  year,  necessary  to  make  the  im- 
provement available,  consists  in  maintenance  of  channels  and  piers. 

For  more  extended  information  and  map,  see  Annual  Report  of  the 
Chie*  of  Engineers  for  1881,  page  2443  et  seq. 

A  chart  of  Little  Sodus  Bay  is  issued  in  the  series  of  charts  of  the 
survey  of  the  Northern  and  Northwestern  Lakes,  index  227. 

July  1,  1907,  balance  unexpended $74,145.19 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 13,090.13 


July  1,  1SX)S,  balance  unexpende<l 61,055.06 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 25,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  R  R  4.) 
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5.  Harbor  at  Oswego^  N,  Y, — ^This  harbor  comprises  the  lower  part 
of  Oswego  River,  a  cove  at  its  mouth,  protected  by  a  breakwater  now 
known  as  the  inner  breakwater,  and  an  outer  harbor  formed  by  an 
outer  breakwater.  In  its  original  condition  the  harbor  in  the  Oswego 
River  was  navigable  by  vessels  of  light  draft  only,  and  the  cove  had 
no  protection  against  the  lake  seas. 

The  original  project  of  1827  (completed  in  1829)  was  to  build  across 
the  cove  a  breakwater  of  timber  cribs  filled  with  stone.  Between 
1830  and  1838  a  superstructure  of  masonry  was  built  on  500  feet  of 
this  breakwater.  Between  1866  and  1869  $41,000  was  expended  in 
dredging  the  harbor  to  the  depth  of  12  feet  at  extreme  low  water. 
Between  1868  and  1870  a  light-nouse  pier  was  built,  extending  north 
437  feet  from  the  channel  end  of  the  breakwater.  In  1871  the  project 
for  an  outer  harbor  formed  by  an  outer  breakwater  w^as  adopted,  and 
in  1881  an  outer  breakwater  was  completed  having  a  lake  race  4,870 
feet  long,  a  westerly  shore  return  916  feet  long,  ana  an  easterly  return 
246  feet  long.  In  1881  a  project  was  adopted  to  build  an  east  break- 
water, 248  feet  of  which  was  constructed  in  1881  and  removed  in  1889. 
In  1885  and  1889  two  spurs  to  the  outer  breakwater,  100  and  150  feet 
long,  respectively,  were  built. 

fi  the  acts  of  March  3,  1893,  and  August  18,  1894,  special  provi- 
sions were  made  for  extending  the  deep-water  area  of  the  harbor  in 
the  mouth  of  the  Oswego  River  by  the  removal  of  rock. 

The  present  project  was  adopted  June  3,  1896,  based  on  a  special 
report  printed  m  the  Annual  Keport  of  the  Chief  of  Engineers  for 
1895,  page  3213  et  seq.,  and  as  subsequently  modified  is,  first,  to  build 
an  east  breakwater  1,435  feet  long,  at  an'estimated  cost  of  $197,000 
(acts  of  March  3,  1895,  and  June  3,  1896) ;  second,  to  narrow  the 
breach  made  in  the  outer  breakwater  in  1884  from  175  to  about  75 
feet,  at  an  estimated  cost  of  $18,500;  third,  to  widen  and  deepen  the 
inner  harbor  in  the  mouth  of  the  Oswego  River  and  to  extend  the 
deep-water  area  farther  upstream  by  rock  excavation. 

There  are  5,907  feet  of  outer  breakwater  and  1,993  feet  of  inner 
breakwater  and  light-house  pier,  forming  an  outer  harbor  containing 
140  acres  and  an  mner  harbor  containing  9.35  acres  (including  the 
Oswego  River) .  The  areas  having  a  controlling  depth  of  14.5  feet  at 
low  water  are  40  acres  in  the  outer  harbor  ana  4^  acres  in  the  inner 
harbor. 

Under  maintenance  there  is  required :  The  maintenance  of  the  outer 
breakwater  and  inner  breakw^ater  and  light-house  pier,  the  main- 
tenance of  a  depth  of  15.7  feet  at  low  water  in  the  entrance  channel 
and  in  the  outer  harbor,  and  the  maintenance  of  a  depth  of  15  feet  at 
low  water  in  the  cove  behind  the  inner  breakwater  and  in  the  harbor 
in  the  mouth  of  Oswego  River. 

The  plane  of  reference  is  low  water  (zero  of  Oswego  gauge). 

The  outer  breakwater  is  a  weak  structure,  difficult  ana  costly  to 
maintain. 

The  river  and  harbor  act  of  March  3,  1905,  made  an  appropriation 
for  continuing  repairs  with  timber  under  the  method  printed  as 
plan  "  B  "  on  page  3368,  Report  of  the  Chief  of  Engineers  for  1904. 
under  this  appropriation  extensive  repairs  w^re  made  with  timber 
to  the  outer  breakwater  during  1905-6,  and  owing  to  extensive  dam- 
age by  storms  were  continued  during  the  past  fiscal  year  to  preserve 
parts  damaged  from  complete  destruction. 
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The  river  and  harbor  act  of  March  2, 1907,  made  an  appropriation 
of  $100,000  and  authorized  contracts  to  the  extent  of  $100,000  addi- 
tional, yet  to  be  appropriated,  for  reconstruction  under  plan  "A,** 
printed  on  page  3368  of  the  Annual  Report  of  the  Chief  of  Engineers 
ror  1904,  wnich  contemplates  a  stone  superstructure  and  sea  slope,  at 
an  estimated  cost  of  $900,000.  This  work  was  begun  during  the  fiscal 
year,  as  stated  in  Appendix  R  R  5  of  this  report. 

The  amount  expended  for  all  work  to  June  30,  1908,  was  $2,144,- 
786.76.  It  is  impracticable  to  separate  the  cost  of  construction  and 
maintenance. 

June  30,  1908,  the  minimum  depth  at  low  water  over  the  shoalest 
part  of  the  locality  under  improvement  was  14  feet. 

The  usual  variation  of  level  of  water  surface  is  3  feet. 

The  project  is  reported  to  have,  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  lumber,  and  ore. 

The  following  is  a  statement  of  the  commerce  of  this  harbor  for  the 
past  ten  years,  in  tons:  1898,  615,603;  1899,  716,753;  1900,  575,160: 
1901,  565,052;  1902,  334,009;  1903,  733,734;  1904,  712,481;  1905, 
724,502;  1906,  615,840;  1907,  728,090. 

Work  proposed  for  the  ensuing  fiscal  year,  necessai^  to  make  the 
improvement  available  and  extend  its  benefits,  consists  m  dred^ng  on 
shoals  as  may  be  required  in  the  outer  harbor  and  entrance  cnannel, 
continuing  the  reconstruction  of  the  outer  breakwater  under  plan 
"A"  and  repairs  on  timber  structures  when  required.  The  appropria- 
tion recommended  will  be  applied  to  this  work. 

Report  of  survey  of  the  outer  breakwater  is  printed  on  page  3363 
et  seq.  of  the  Report  of  the  Chief  of  Engineers  for  1904. 

For  more  extended  information  and  map,  see  Annual  Report  of  the 
Chief  of  Engineers  for  1881,  page  2451  et  seq. 

A  chart  or  Osweffo  Harbor  is  published  in  the  series  of  charts  of 
the  survey  of  the  Northern  and  Northwestern  Lakes,  index  225,  and 
an  index  map  facing  page  2160  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1903. 

July  1,  1907,  balance  imoxpended $124,011.43 

Received  from  sales 3.211.23 


127.222.66 
June  30,  1908,  amount  expendefl  during  fiscnl  year  for  maintenance 
of  improvement 45,112.77 


July  1,  1908,  balance  unexi)ended 82. 109.a> 


Amount  (estimated)  required  for  completion  of  existing  project 800. 000. d^ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement  and  for  maintenance,  in 
addition  to  the  balance  unexpended  July  1,  1908 « 185, 500. W 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  R  R  5.) 

6.  Harbor  at  Cape  Vincent^  New  York. — This  harbor  is  an  open 
roadstead  on  the  St.  Lawrence  River,  2^  miles  from  Lake  Ontaria 

<»Of  this  amount  $100,000  is  for  continuing-contract  work  authorized  by  the 
river  and  harbor  act  of  March  2,  1907. 
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and  is  a  convenient  location  for  vessels  to  lie  during  storms,  at  night, 
and  in  thick  weather. 

The  original  project  of  1896  was  to  build  a  breakwater  parallel  to 
and  600  feet  from  the  railroad  wharf,  1,600  feet  long,  at  an  estimated 
cost  of  $320,000.  On  May  13, 1899,  this  project  was  modified  to  build 
a  breakwater  parallel  to  and  500  feet  from  the  railroad  wharf,  1,550 
feet  long,  of  which  length  150  feet,  or  so  much  thereof  as  required, 
was  to  be  a  shore  return  at  upper  end,  at  an  estimated  cost  of  $200,000. 
Four  hundred  and  ten  feet  of  this  breakwater,  of  which  50  feet  was 
shore  return,  was  built  in  1900,  300  feet  was  finished  in  June,  1905, 
and  200  feet  was  completed  in  1906.  Further  extension  of  the  shore 
return  is  not  considered  necessary.  There  remains  540  feet  of  the 
main  breakwater  to  be  built. 

The  amount  expended  to  June  30,  1908,  was  $127,009.40  for  con- 
struction and  $141.77  for  maintenance. 

The  maximum  draft  that  could  be  carried  over  the  locality  under 
improvement  at  low  water  June  30,  1908,  was  19  feet,  and  the  usual 
variation  of  level  of  water  surface  is  3  feet. 

The  commerce  of  Cape  Vincent  is  not  large.  This  improvement  is 
intended  to  make  a  harbor  of  refuge  for  all  craft  plying  between  Lake 
Ontario  and  the  St.  Lawrence  River. 

The  following  is  a  statement  of  the  commerce  of  this  port,  in  tons,  for 
the  years  given:  1900,  10,721;  1901,  4,209;  1902,  4,175;  1903,  15,666; 
1904,20,083;  1905,21,750;  1906,112,501;  1907,21,946. 

Work  proposed  for  the  ensuing  fiscal  year  is  the  extension  of  the 
breakwater,  if  funds  are  appropriated,  and  the  amount  asked  for  will 
be  applied  to  this  work. 

For  more  extended  information  and  map,  see  Annual  Reports  of 
the  Chief  of  Engineers  for  1897,  page  3286  et  seq.,  and  for  1903,  page 
2162  et  se(^. 

The  project  has  provided  facilities  that  make  navigation  more  safe 
and  thus  affects  freight  rates. 

July  1, 1907,  balance  unexpended $990. 60 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance  of 

Improvement 141.  77 


July  1,  1908,  balance  unexpended 848.83 

Amount  (estimated)  required  for  completion  of  existing  project 72, 000.  (K) 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  improvement.  In  addition  to  the  balance  unex- 
pended July  1,  1908 72,0()0.  (M) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 
(See  Appendix  R  R  6.) 

7.  Harbor  at  Ogdenshurg^  N.  Y. — In  its  original  condition  the  low- 
water  depth  in  this  harbor  was  9  feet  in  the  upper  entrance  channel 
leading  to  the  Oswegatchie  River,  10  to  12  feet  in  the  two  lower  en- 
trance channels,  and  6  to  12  feet  along  the  citv  front. 

The  original  project  of  1868  was  to  dredge  the  channels  to  the 
depth  of  12  feet  and  to  build,  if  necessary,  5,500  linear  feet  of  piers, 
at  an  estimated  cost  of  $100,000.  The  piers  were  never  built.  The 
project  of  1882  provided  for  dredging  the  upper  entrance  channel 
from  the  St.  Lawrence  River  channel  across  tne  shoal  to  and  into 
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the  mouth  of  the  Oswegatchie  to  16  feet,  and  the  lower  entrance 
channels  and  channels  along  the  city  front  to  15  feet  at  extreme  low 
water,  at  an  estimated  cost  of  $75,000.  The  present  project  (see 
Annual  Report  of  the  Chief  of  Engineers  for  1890,  p.  2872)  provided 
for  dredffing  all  the  channels  to  a  depth  of  16.5  feet  below  the  zero 
of  the  (Jgdensburg  gauge  (15  feet  below  the  zero  of  the  Oswego 
gauge),  at  an  estimated  cost  of  $158,950.  The  project  was  modified 
February  27,  1897,  to  deepen  the  two  lower  entrance  channels  to  16 
feet  below  the  zero  of  the  Oswego  gauge,  and  by  act  of  March  3,  1899, 
further  modified  to  dredge  900  feet  of  the  channel  along  the  front 
of  Ogdensburg  above  Franklin  street  to  but  14  feet  below  the  same 
zero,  the  projected  depths  of  the  upper  entrance  channel  to  and  into 
the  mouth  of  the  Oswegatchie  River  up  to  the  bridge,  and  the  balance 
of  the  channel  along  the  city  front  to  remain  15  feet.  The  dredging 
of  all  of  the  channels  of  the  project  was  completed  in  July,  1903, 
but  they  are  not  stable,  and  frequent  redredging  is  necessary  to  main- 
tain the  required  depths. 

Redredging  to  restore  project  depths  was  in  progress  under  contract 
at  the  close  of  the  fiscal  year  and  will  be  completed  during  the  sea- 
son of  1908.  A  balance  of  about  $13,000  will  remain  on  hand  on 
completion  of  the  contract. 

Work  proposed  for  the  ensuing  fiscal  j^ear  necessary  to  make  the 
improvement  available  consists  in  dredging  channels  wherever  neces- 
sary to  maintain  project  depths. 

The  amount  expended  to  June  30,  1908,  was  $361,641.63,  of  which 
$89,922.42  was  applied  to  maintenance  of  improvement. 

The  maximum  draft  that  could  be  carried  over  the  improvement 
at  low  water  (zero  of  new  Ogdensburg  gauge  corresponding  to  zero  of 
Oswego  gauge),  June  30,  1908,  was  as  follows:  In  the  lower  entrance 
channels,  16  feet;  in  the  upper  entrance  channel,  15  feet;  in  the 
channel  along  the  city  front  above  Franklin  street,  13  feet;  below 
Franklin  street,  15  feet.  The  usual  variation  of  level  of  water  surface 
is  3  feet. 

The  project  is  reported  to  have  a  material  effect  in  controlling 
freight  rates  on  bulk  commodities,  such  as  coal,  grain,  lumber,  ana 
ore. 

The  following  is  a  statement  of  commerce  at  this  port  for  the 
past  ten  years,  in  tons:  1898,  645,201:  1899,  670,363;  1900,  646,248: 
1901,  646,248;  1902,  837,025;  1903,  1,185,785;  1904,  898,257;  1905, 
1,034,085;  1906,  1,056,100:  1907,  1,238,498. 

For  more  extended  information  and  map  see  Annual  Report  of  the 
Chief  of  Engineers  for  1881,  page  2451  et  seq.  Reference  to  reports 
on  examination  and  survey  made  in  compliance  with  act  of  March  2, 
1907,  will  be  found  on  page  779  of  this  report. 

An  index  map  is  printed  in  the  Annual  Report  of  the  Chief  of 
P^ngineers  for  1903,  facing  page  2166. 

A  chart  of  Ogdensburg  Harbor  is  published  in  the  series  of  charts 
of  the  survey  ox  the  Northern  and  Northwestern  Lakes,  index  131. 

.Tilly  1,  1007,  balance  uuexpended $75,008.77 

.Tune  30,  1908,  amount  expended  during  fiscal  year  for  maintenanco 
of  improvement 19,356.55 

July  1,  1908,  balance  unexpended 5.5,052.22 

July  1,  1908,  amount  covered  by  uncompleted  contracts 39,273.23 

(See  Appendix  RUT.) 
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EXAMINATION  AND  SURVEY  MADE  IN  CX)MPLIANCE  WITH  RIVER  AND  HAR- 
BOR ACT  APPROVED   MARCH  2,   1907. 

Reports  dated  April  22  and  Au^st  2,  1907,  on  preliminary  exam- 
ination with  plan  and  estimate  or  cost  of  improvement  of  Ogdens- 
hurg  Harbor^  New  York^  with  a  view  to  ohtaining  a  depth  of  19  feet^ 
required  by  the  river  and  harbor  act  of  March  2,  1907,  were  duly 
submitted  by  the  district  officer  and  were  reviewed  by  the  Board  of 
Engineers  tor  Rivers  and  Harbors,  pursuant  to  law.  They  were 
transmitted  to  Congress  and  are  printed  in  House  Document  No.  920, 
Sixtieth  Congress,  first  session.  A  plan  for  improvement  at  an 
estimated  cost  of  $187,970  is  presented. 

IMPROVEMENT   OP   RIVERS   AND   HARBORS    IN   THE    LOS   ANGELES. 
CALIFORNIA,    DISTRICT. 

This  district  was  in  the  charge  of  Capt.  Amos  A.  Fries,  Corps  of 
Engineers.  Division  engineer,  Lieut.  Col.  John  Biddle,  Corps  of 
Engineers. 

/.  San  Diego  Harbor^  Calif omia. — San  Diego  Harbor  is  just  north 
of  the  national  boundary  of  Mexico  and  482  nautical  miles  south  of 
San  Francisco. 

The  river  and  harbor  act  approved  March  3,  1875,  appropriated 
$80,000  for  the  construction  of  a  dike  across  the  mouth  or  San  Diego 
River,  causing  it  to  empty  into  False  Bay,  and  thus  preventing  San 
Diego  Harbor  from  being  injured  by  the  deposit  of  material  brought 
down  during  flood  stages.  This  work  was  completed  in  1876  at  a 
cost  of  $79,798.72,  which,  with  the  cost  of  repairs  made  up  to  the 
time  of  adoption  of  the  present  project,  brought  the  total  expendi- 
tures to  $81,918.45.  Further  repairs  to  the  dike  have  been  made  by 
the  city  of  San  Diego. 

The  project  for  the  improvement  of  the  harbor,  adopted  by  the 
river  and  harbor  act  approved  September  19,  1890,  provided  for  the 
construction  of  a  jetty  on  Zuninga  shoal,  at  the  entrance  to  the  har- 
bor; the  maintenance  of  a  channel  24  feet  deep  at  mean  low  tide 
and  500  feet  wide  through  the  "middle  ground,"  and  for  repairs  to 
restraining  dike.  The  jetty  was  to  rise  to  the  height  of  extreme  high 
water  and  to  be  about  7,500  feet  long,  with  a  view  to  producing  a 
depth  of  26  feet  at  mean  lower  low  water  on  the  outer  bar. 

At  the  time  of  the  adoption  of  this  project  the  governing  depth 
on  the  bar  was  21  feet.  Just  inside  the  entrance  was  a  middle 
ground  carrying  but  17  feet  of  water.  The  main  channel,  lying  to  the 
west  of  the  middle  ground,  was  of  ample  depth,  but  was  difficult  of 
navigation  on  account  of  two  sharp  turns. 

The  original  estimated  cost  ox  this  improvement  was  $394,400. 
This  estimate  was  increased  in  June,  1900,  to  $542,850.  With  this 
amount  the  jetty  was  extended  to  its  full  contemplated  length  of 
7,500  feet,  a  channel  2C  feet  deep  and  271  feet  wide  (28  feet  deep 
over  a  width  of  171  feet)  was  dredged  across  the  outer  bar,  and  a 
channel  26  feet  deep  and  400  feet  wide  was  dredged  across  the  middle 
ground.  Later  the  channels  through  the  outer  bar  and  the  middle 
ground  both  shoaled  to  24  feet  deep.  The  amount  expended  on  this 
harbor  up  to  the  completion  of  t^^is  project  was  $625,214.94. 

The  work  done  since  the  comnlotion  of  the  above  project  has  heeu 
the  maintenance  of  the  channel  through  t\\e  owt^tXiVC.  \i\AKt  ^'^kv- 
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tracts,  15,625  cubic  yards  at  60  cents  per  yard  and  37,750  cubic  yards 
at  51  cents  per  yard  was  dredged  and  dumped  at  sea.  A  chiannel 
225  feet  wide  and  28  feet  deep  over  the  east  100  feet  and  27  feet  deep 
over  the  west  150  feet  has  been  dredged.  This  channel  has  since 
shoaled  to  27  feet  depth,  which  is  the  maximum  draft  that  could  be 
carried  into  the  harbor  at  mean  lower  low  water  to  June  30,  1908. 
The  average  height  of  all  high  waters  above  the  plane  of  reference  is 
4.8  feet. 

The  amount  expended  on  this  project  (maintenance)  to  June  30, 
1908,  is  $29,832.14.  Any  additional  appropriations  for  maintenance 
will  be  expended  in  dredging  the  channels  through  the  outer  bar  and 
the  middle  ground. 

The  commerce  of  this  harbor  was  283,559  tons  for  the  calendar  year 
1907,  an  increase  of  31  per  cent  over  that  of  the  previous  year.  It 
consists  principally  of  lumber,  general  merchandise,  and  ore  shipped. 
The  value  of  this  commerce  is  estimated  to  be  $11,923,000. 

The  coastwise  trade  is  carried  in  vessels  drawing  from  12  to  20  feet 
of  water,  and  is  benefited  but  little  by  the  improvement  of  the  harbor. 
The  American-Hawaiian  steamers,  of  8,000  to  10,000  tonnage  each, 
enter  this  port  once  a  month.  These  vessels  draw  about  26  feet  oi 
water  and  carry  1,000  to  2,000  tons  of  freight  per  month  for  San 
Diego.  Freight  for  San  Diego  carried  by  the  Panama  steamers  is 
delivered  by  coastwise' steamers  from  San  Francisco.  The  American- 
Hawaiian  steamers  and  the  Panama  steamers  have  a  rate  from  the 
Atlantic  ports  to  San  Diego  averaging  about  30  per  cent  cheaper  than 
railroad  rates.  Foreign  cements  are  received  in  this  port  in  sailing 
vessels  drawing  22  and  23  feet  of  water. 

For  references  to  reports  on  examinations  and  surveys,  see  Annual 
Report  of  Chief  of  Engineers  for  the  year  1904,  page  632,  and  page 
785  of  this  report. 

July  1,  1907,  balance  unexpended $20,060.13 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 19,752.95 


July  1,  1908,  balance  unexpended 90d.l8 


^Unount  that  can  be  profitably  exi)ended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 30,000.0<) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  SSI.) 

2.  Deep-water  harhor  at  San  Pedro  Bay^  Calif omia. — The  river 
and  harbor  act  of  June  3,  1896,  provided  for  the  appointment  of  a 
Board  to  determine  upon  the  location  of  a  deep-water  harbor  for 
commerce  and  of  refuge  in  Santa  Monica  Bay,  California,  or  at  San 
Pedro,  in  the  same  State,  the  decision  of  a  majority  of  the  Board  as 
to  location  to  be  final.  The  Board  was  to  make  plans,  specifications, 
and  estimates  for  said  improvement.  After  the  Board  should  have 
rendered  its  decision  and  submitted  its  report  the  Secretary  of  War 
was  empowered  to  make  contracts  for  the  completion  of  the  selected 
harbor  in  accordance  with  the  project  of  the  Board,  at  a  cost  not 
exceeding  in  the  aggregate  $2,900,000. 

In  accordance  with  the  provisions  of  this  act  a  Board  was  ap- 
pointed which  submitted  its  report  March  1,  1897,  deciding  in  fiivor 
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of  San  Pedro  Bay.    The  report  of  the  Board  is  printed  in  Senate 
Document  No.  18,  Fifty-fifth  Congress,  first  session. 

The  plan  of  the  Board  (the  present  project  of  improvement)  was 
to  construct,  to  the  eastward  of  Point  Fermin,  a  breakwater  about 
8,500  feet  long,  or  as  much  longer  as  could  be  constructed  within  the 
authorized  limit  of  cost,  $2,900,000,  and  it  has  been  decided  that  a 
breakwater  9,250  feet  long  should  be  built.  In  plan  the  breakwater 
is  to  consist  of  two  strai^t  arms  connected  by  a  curve  1,800  feet  in 
length,  of  1,910  feet  radius.    The  westerly  arm  is  to  be  3,000  feet  long, 

I  minting  S.  72°  E.  (magnetic) ;  the  easterly  arm,  as  extended,  4,450  feet 
ong,  pointing  N.  54°  E.  (magnetic).  A  gap  of  about  1,850  feet  is  to 
be  left  between  the  east  shore  of  Point  Fermin  and  the  westerly  end  of 
the  breakwater. 

Originally  San  Pedro  Bay  was  an  open  roadstead  exposed  to  south- 
easterly, southerly,  and  southwesterly  winds.  The  effect  of  the  break- 
water will  be  to  afford  a  place  of  refuge,  easy  of  access  and  secure 
from  storms,  for  vessels  of  the  largest  size.  It  will  also  shelter  the 
entrance  to  the  inner  harbor  of  San  Pedro. 

On  August  12,  1898,  a  continuing  contract  was  entered  into  with 
Heldmaier  &  Neu,  of  Chicago,  111.,  for  the  construction  of  the  break- 
water for  $1,303,198.54.  This  contract  was  annulled  on  March  19, 
1900,  on  account  of  unsatisfactory  progress.  Under  this  contract 
86,610  tons  of  stone  was  placed  in  the  foundation  course,  at  a  cost, 
including  inspection,  of  $51,537.43. 

On  June  7,  1900,  a  continuing  contract  for  completing  the  break- 
water was  entered  into  with  the  California  Construction  Company,  of 
San  Francisco,  Cal.  The  estimated  cost  of  work  under  this  contract, 
using  the  quantities  on  which  bids  were  canvassed  and  the  prices  bid 
for  stone  and  concrete,  and  allowing  10  per  cent  for  engineering  ex- 
penses and  contingencies,  is  $2,613,100.66,  in  addition  to  expenditures 
under  the  former  contract.  This  estimate  is  for  a  breakwater  8,500 
feet  long.  The  extension  of  the  breakwater  to  9,250  feet  in  length  is 
estimated  to  cost  about  $272,500  additional. 

The  amount  expended  under  the  project  up  to  the  close  of  the  fiscal 
year  ending  June  30,  1908,  is  $2,514,128.15. 

Work  has  begun  on  the  westerly  end  of  the  substructure.  Up  to 
June  30, 1908,  2,036,756  long  tons  of  stone,  at  $0,844  per  ton,  had  been 
deposited  in  the  substructure  under  the  present  contract,  and  the  sub- 
structure was  about  completed  for  a  distance  of  8,607  feet. 

The  superstructure  was  begun  in  October,  1902.  To  June  30,  1908, 
207,766  long  tons  of  stone  had  been  placed  in  the  superstructure,  at 
S3.10  per  ton,  and  this,  while  partially  completing  it  oyer  a  length  of 
8,403  feet,  is  equivalent  to  8,070  feet  of  completed  work.  The  project 
is  about  90  per  cent  completed. 

The  protected  area  is  used  by  vessels  which  have  to  lighter  a  part 
of  their  cargo  or  have  to  await  a  favorable  tide  before  they  can  enter 
the  inner  harbor.  The  effect  of  continuing  work  under  the  existing 
project  will  be  to  enlarge  the  protected  area  and  to  increase  the  shelter 
afforded  the  entrance  to  the  inner  harbor. 

The  available  balance  together  with  any  additional  appropriations 
will  be  expended  in  extendmg  the  breakwater  under  the  contract. 

There  are  as  yet  no  commercial  wharves  in  the  outer,  or  breakwater, 
harbor.  The  construction  of  bulkheads,  etc.,  has  been  begun,  and  it  is 
expected  that  facilities  for  commerce  will  be  greatly  AK^w>^ftL'is»cvsi% 
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the   year.     For    commercial    statistics    see    report    on    Wilmington 
Harbor. 

For  references  to  reports  on  examination  and  surveys  see  Annual 
Report  of  the  Chief  of  Engineers  for  the  year  1904,  page  634,  and 
page  785  of  this  report. 

July  1,  1907,  balance  unexpended $505,788.87 

June  30,  1908,  amount  exi>euded  during  fiscal  year  for  works  of 

improvement    219,916.97 

July  1,  1908,  balance  unexpended 285,871.90 

July  1,  1908,  outstanding  liabilities 27,954.19 


July  1,  1908,  balance  available 257,917.71 


July  1, 1908,  amount  covered  by  uncompleted  contracts 295, 283. 15 

Amount  (estimated)  required  for  completion  of  existing  project 100,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
.•^0,  1910,  for  works  of  improvement,  in  addition  to  the  balance 
unexiiended  July  1,  1908 100,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  S  S  2.) 

3,  Wilmington  Harbor^  California. — Wihnington  is  situated  at  the 
head  of  a  small  estuary  which  has  its  outlet  in  the  Bay  of  San  Pedro, 
and  is  393  nautical  miles  to  the  southward  of  San  Francisco. 

Previous  to  the  commencement  of  the  improvement,  in  1871,  there 
was  a  depth  of  less  than  2  feet  of  water  at  low  tide  at  the  entrance. 

The  original  project,  approved  July  1,  1871,  contemplated  gaining 
a  depth  of  10  feet  at  mean  low  tide.  This  depth  was  obtained  in 
1881,  at  a  cost  of  $555,000,  when  a  further  project  to  increase  depth  of 
channel  to  15  feet  at  mean  low  tide  by  dredging  a  reef  between  the 
jetties,  raising  existing  works,  and  extending  the  jetties  to  18  feet  of 
water  in  San  Pedro  Bay  was  submitted.  This  project  was  completed 
in  1893,  at  a  cost  of  $890,41)7.()8. 

The  river  and  harbor  act  of  June  3,  1896,  appropriated  $50,000  for 
improving  the  harbor  in  accordance  with  a  project  submitted  in  1894 
for  a  channel  depth  of  18  feet  at  mean  low  tide,  at  an  estimated  cost 
of  $392,725.  Owing  to  certain  provisos,  however,  this  money  was  not 
available  without  further  action  by  Congress. 

The  present  project  was  adopted  by  the  river  and  harbor  act  of 
June  13,  1902,  and  contemplates  providing  a  channel  20  feet  deep  and 
400  feet  wide  from  the  outer  harbor  to  the  foot  of  the  wharves ;  and 
24  feet  deep  between  harbor  lines  from  the  foot  of  the  wharves  to  and 
including  a  turning  basin  1,600  feet  in  diameter  just  below  Mormon 
Island.  It  also  provides  for  repairs  to  the  east  jetty  and  for  the  con- 
struction of  a  dike  to  divert  the  waters  of  the  Los  Angeles  River  from 
Wilmington  Lagoon.  The  same  act  made  available  the  $50,000  ap- 
priated  by  the  act  of  June  3,  1896. 

Changed  conditions  have  rendered  the  building  of  the  dike  inad- 
visable. 

The  original  estimated  cost  of  the  work  called  for  by  the  present 
project,  including  the  procurement  of  a  dredge,  is  $550,000.  This 
estimate  has  been  increased  to  $663,000.  The  full  amount  of  the  esti- 
mated cost  has  been  appropriated. 

The  amount  expended  under  the  existing  project  to  June  30,  1908, 
is  $546,567.65,  and  the  project  \s»  abowt  73  per  cent  completed. 
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Repairs  have  been  made  to  the  east  jetty  at  a  cost  of  $3,700. 

A  20-inch  suction  dredgje,  with  the  necessary  discharge  pipe,  float- 
ing plant,  etc.,  has  been  built  at  a  total  cost  of  $118,721.78.  The  work 
of  dredging  the  harbor  began  April  1, 1905,  since  which  time  2,617,829 
cubic  yards  of  material  has  i>een  dredged  and  deposited  behind  bulk- 
head lines  on  Terminal  Island,  or  outside  the  jetties,  at  a  cost  of  $215,- 
718.43,  or  about  $0.0825  per  cubic  yard.  At  the  entrance  to  the  harbor 
355,785  cubic  yards  has  been  dredged  under  contract  at  a  cost  of 
$168,579.90  (contract  payments  only),  and  between  the  entrance  and 
the  upper  end  of  the  wharves  249,340  cubic  yards  has  been  dredged 
under  contract  at  a  cost  of  $39,894.40. 

The  entrance  channel  has  been  dredged  to  a  width  of  400  feet  and 
a  depth  of  21  feet.  A  channel  400  feet  wide,  with  a  least  depth  of  20 
feet,  has  been  dredged  from  the  entrance  to  the  lower  end  of  the 
wharves,  and  dredging  to  a  depth  of  25  feet  has  been  done  between 
the  wharves  as  far  north  as  the  turning  basin  just  above  Smiths 
Island,  a  distance  of  about  5,000  feet.  This  depth  of  25  feet,  with  a 
width  of  400  feet,  has  also  been  carried  along  the  easterly  side  of  the 
turning  basin  a  farther  distance  of  about  1,000  feet. 

The  available  balance  will  be  expended  in  dredging  with  Govern- 
ment dredge  and  for  contingencies. 

In  compliance  with  river  and  harbor  act  of  March  2,  1907,  reports 
of  examinations  and  surveys  of  this  harbor  with  a  view  to  obtaining 
an  increased  depth  will  be  transmitted  to  Congress  at  its  next  session. 

For  the  calendar  year  1907  the  commerce  of  this  port  amounted 
to  1,273,600  tons,  an  increase  of  26  per  cent  over  the  preceding  year. 
It  consists  principally  of  lumber,  crude  oil,  and  general  merchandise 
received,  and  of  general  merchandise  and  crude  oil  shipped.  Its 
value  is  estimated  at  $32,348,000. 

It  is  difficult  to  estimate  accurately  the  effect  of  this  improvement 
on  freight  rates.  The  principal  traffic  of  the  harbor  is  m  lumber 
received  from  northern  California,  Oregon,  and  Washington,  and 
shipped  inland  by  rail,  and  amounts  for  the  calendar  year  1907  to 
over  1,000,000  tons.  The  water  rate  on  lumber  from  f^uget  Sound 
points  to  Los  Angeles  is  about  $5  per  ton ;  the  railroad  rate,  $12.50 
per  ton.  Without  the  improvement  of  Wilmington  Harbor,  lumber 
would  have  to  be  unloaded  at  exposed  piers  or  brought  to  San  Pedro 
in  vessels  of  light  draft  or  lightered  ashore.  The  saving  in  freight, 
lighterage  charges,  and  insurance  is  large,  but  can  not  be  definitely 
stated. 

For  reference  to  reports  on  examinations  and  surveys,  see  Annual 
Report  of  the  Chief  of  Engineers  for  the  year  1904,  page  635. 

Jnly  1,  1907,  balance  unexi)ende<l_  _  ___         $185,  967.  8S 

June  80,  1908,  amount  exi)ended  during  fiscal  year  for  works  of 
improTement _  68,935.90 


July  1,  1908,  balance  unexi)ended 117,031.92 

Jnly  1,  1908,  outstanding  liabilities 1, 640.3s 


Jnly  1,  1908,  balance  available .     _  _.    115,391.54 

July  1,  1908,  amount  covered  by  uncompleted  contracts 18,000.00 

(See  Appendix  S  S  3.) 
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4.  San  Ltm  Ohispo  Harbor^  California. — San  Luis  Obispo  Harbor 
is  9  miles  to  the  southward  and  westward  of  the  town  or  San  Luis 
Obispo  and  216  nautical  miles  from  San  Francisco. 

It  is  a  bight  of  the  coast  about  18  miles  long  between  Point  San 
Luis  on  the  north  and  Point  Sal  on  the  south.  Port  San  Luis  (for- 
merly Port  Harford)  is  situated  at  its  upper  end,  where  a  commercial 
wharf  has  been  maintained  for  many  years.  In  1907  conmiercial 
wharves  were  also  built  at  Avila  and  at  Oilport,  just  easterly  of 
Avila.  The  latter  wharf,  however,  was  destroyed  shortly  after  it  was 
built. 

Whaler  reef,  extending  nearly  half  a  mile  to  the  southward  and 
eastward  of  Point  San  Luis,  forms  more  or  less  of  a  natural  break- 
water, but  during  the  winter  season  the  landing  was  exposed  to  the 
heavy  swell  caused  by  southerly  gales. 

The  original  project  was  adopted  by  the  river  and  harbor  act  of 
August  11, 1888,  and  provided  for  the  construction  on  Whaler  reef  of 
a  breakwater  of  riibblestone  rising  to  mean  lower  low  water  and 
extending  from  Point  San  Luis  to  ^Vhaler  Island  and  thence  to  a 
point  where  the  outer  reef  rises  above  high  water.  Exclusive  of 
Whaler  Island,  which  is  245  feet  long,  the  breakwater  was  to  have  a 
length  of  about  1,736  feet,  and  its  estimated  cost  was  $284,898- 

This  project  was  modified  January  17,  1893,  to  provide  for  raising 
the  structure  to  the  height  of  6  feet  above  mean  high  water,  with  a 
top  width  of  20  feet  and  such  side  slopes  as  might  be  formed  under 
the  action  of  the  sea.  The  estimated  cost  was  increased  to  $568,660. 
This  is  the  existing  project. 

The  amount  expended  on  this  work  up  to  June  30,  1908,  is 
$305,884.85,  and  the  project  is  53  per  cent  completed. 

There  has  been  placed  in  the  breakwater  137,310  short  tons  of  stone. 

The  breakwater  has  been  built  to  full  section  from  Point  San  Luis 
to  AVlialer  Island  and  for  765  feet  beyond  AMialer  Island,  and  has 
been  partly  built  up  for  595  feet  farther,  or  a  total  distance  of  1,941 
feet,  mcludinor  the  island.  The  partially  protected  area  has  an  avail- 
able depth  OT  20  to  33  feet  at  mean  lower  low  water  and  there  is  30 
feet  depth  at  the  Port  San  Luis  wharf.  The  mean  rise  of  tide  is  4.6 
feet.  The  result  has  been  to  give  increased  security  to  vessels  in  the 
anchorage  and  at  the  landing. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $63,660, 
and  authorized  continuing  contracts  for  the  completion  of  the  work 
at  a  cost  not  to  exceed  the  additional  amount  of  $200,000,  of  which 
$140,000  remains  to  be  appropriated. 

A  continuing  contract  for  completing  the  breakwater  has  been 
entered  into  with  the  San  Francisco  Bridge  Company  for  the  delivery 
of  151,140  tons  of  stone  at  $1.57  per  ton,  which  amount  will  .complete 
the  project.  Work  was  to  have  been  begun  May  1,  1908,  but  on  ac- 
count of  the  shoaling  of  the  channel  at  the  quarrv  at  Morro  Rock, 
and  the  heavy  seas,  no  stone  has  as  yet  been  delivered  under  the 
contract. 

Further  work  under  the  project  will  afford  increased  shelter.  The 
unexpended  balance  and  the  $140,000  yet  to  be  appropriated  should 
be  applied  to  the  extension  of  the  breakwater  to  its  full  projected 
length  and  height. 

The  commerce  consists  principally  of  lumber  and  general  merchan- 
dise received  and  grain  and  crude  oil  shipped.    Its  volume  for  1907 
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is  1,096,0M  tons,  an  increase  of  89  per  cent  over  that  of  the  previous 
year.  This  great  increase  is  due  to  the  large  shipment  of  crude  oil. 
The  value  of  this  commerce  is  estimated  at  $9,888,000. 

It  is  impracticable  to  give  definite  figures  relative  to  the  influence 
of  the  project  on  freight  rates.  The  following,  however,  may  throw 
some  light  on  the  matter.  The  Union  Oil  Company  pumps  crude  oil 
through  a  6-inch  pipe  from  its  well  in  the  northern  part  of  Santa 
Barbara  County,  a  distance  of  40  to  45  miles,  to  the  landing  at  Port 
San  Luis,  and  mence  ships  it  in  tank  vessels  to  the  Hawaiian  Islands 
and  coast  points.  The  Standard  Oil  Company  also  ships  oil  from  this 
port.    The  cost  of  delivery  of  oil  in  San  Francisco  is  about  10  cents 

5er  barrel,  and  the  oil  is  sold  there  for  from  $0.90  to  $1  per  barrel, 
'he  railway  rate  to  San  Francisco  is  about  60  cents  per  barrel. 
Reference  to  reports  on  examinations  and  surveys  will  be  found  in 
Annual  Report  of  the  Chief  of  Engineers  for  the  year  1904,  page  636. 

July  1,  1907,  balance  unexpended $63, 659. 17 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908—      60, 000. 00 


123, 659. 17 
June  30,   1908,  amount  expended  during  fiscal  year  for  works 
of  improvement 833. 07 


July  1,  1908,  balance  unexpended 122, 826.  10 

July  1,  1908,  outstanding  liabilities 79. 55 


July  1,  1908i  balance  available 122,  746. 55 

July  1,  1908,  amount  covered  by  uncompleted  contracts 237,  294. 00 

Amount  (estimated)  required  for  completion  of  existing  project—    140,000.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80,  1910,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 100, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act 
of  June  4,  1897. 

(See  Appendix  S  S  4.) 

EXAMINATIONS    AND    SURVEYS    MADE    IN    COMPUANCB    WITH    RIVER    AND 
HARBOR  ACT  OF  MARCH  2,  1907. 

Reports  on  preliminary  examinations  and  surveys  required  by  the 
river  and  haroor  act  of  March  2,  1907,  of  the  following  localities 
within  this  district  were  duly  submitted  by  the  district  omcer.  They 
were  reviewed  by  the  Boara  of  Engineers  for  Rivers  and  Harbors, 

Sursuant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
ocuments  as  indicated : 

1.  Preliminary  examination  of  Newport  Harbor^  Calif omia. — Re- 
I>ort  dated  May  9,  1907,  is  printed  in  House  Document  No.  82,  Six- 
tieth Congress,  first  session.  The  locality  is  not  considered  worthy 
of  improvement  by  the  General  Government 

e.  Preliminary  examination  and  survey  of  San  Diego  Harhor^  Cali- 
fornia^ and  entrance  thereto, — ^Reports  dated  May  7,  and  October  22, 
1907,  respectively,  are  printed  in  House  Document  No.  961,  Sixtieth 
Congress,  first  session.  A  plan  for  improvement  at  an  estimated 
cost  of  $259,250,  is  presented. 

S.  Preliminary  examination  with  plan  and  estimate  of  coat  of  im- 
provement of  San  Pedro  Harbor^  Calif  omia^  hy  extending  the  break- 
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water  to  shore. — ^Reports  dated  April  80,  and  June  20,  1907,  are 
printed  in  House  Document  No.  969,  Sixtieth  Congress,  first  session. 
A  plan  for  improvement  at  an  estimated  cost  of  $178,000  to  $284,800 
is  presented. 

The  local  officer  was  also  charged  with  the  duty  of  making  a  pre- 
liminary examination  and  survey  of  WHmington  Harbor^  C(Mfomia, 
with  a  view  to  obtaining  increased  depth,  provided  for  in  the  river 
and  harbor  act  of  Mardi  2,  1907,  and  reports  thereon  will  be  duly 
submitted.  / 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  FIRST  SAN  FRAN- 
CISCO, CALIFORNIA,  DISTRICT. 

This  district  was  in  the  charge  of  Lieut  Col.  John  Biddle,  Corps 
of  Engineers,  division  engineer,  Pacific  division. 

1.  Oakland  Earhor^  California. — ^The  original  condition  of  San 
Antonio  estuary  was  as  follows:  It  was  a  tidal  arm  of  the  Bay  of 
San  Francisco,  with  a  tidal  prism  of  156,000,000  cubic  feet.  This 
filled  and  emptied  itself  with  each  coming  tide.  The  tidal  flow  was 
sufficient  to  maintain  a  natural  channel  depth  over  the  bar,  off  the 
mouth,  of  2  feet  at  low  tide.  Within  the  estuary  proper,  where  the 
bends  are  pronounced,  mid-channel  depths  of  20  to  23  feet  at  low 
water  and  widths  of  500  feet  were  found.  Vessels  drawing  5  to  8 
feet  could  enter  at  high  tide.  The  commerce  in  1874  aggregated 
154,300  tons. 

The  original  project  was  submitted  in  1874  in  compliance  with  an 
act  of  Congress.  The  report,  with  project  and  estimate  of  cost,  is 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1874, 
page  378.  This  project  called  for  {a)  two  mid-tide  training  walls  at 
the  entrance,  (6)  a  tidal  canal  for  flushing  purposes  about  1^  miles 
in  length  to  connect  with  tide  water  in  San  Leandro  Bay,  (c)  a  dam 
at  the  entrance  to  San  Leandro  Bay,  and  (d)  dredging  a  tidal  basin 
and  then  a  channel  to  have  a  depth  of  20  leet  from  the  basin  to  San 
Francisco  Bay.  The  estimated  cost  of  the  work  was  in  round  num- 
bers $1,815,000. 

This  was  approved  by  Congress,  and  during  the  progress  of  the 
work  slight  modifications  were  made  from  time  to  time.  These  con- 
sisted of  raising  the  training  walls  to  full  high-tide  level ;  of  increas- 
ing the  width  of  the  tidal  canal  to  400  feet;  of  building  three  steel 
bridges  across  the  tidal  canal ;  and  of  diverting  the  silt-laden  storm 
watei^s  of  Sausal  Creek  from  the  tidal  canal  by  means  of  a  separate 
channel  into  San  Leandro  Bay. 

The  present  project  was  adopted  before  this  project  was  completed. 
Up  to  and  including  1900,  $2,450,600  had  been  expended  on  the  origi- 
nal project. 

In  the  river  and  harbor  act  of  1900  Congress  provided  for  an 
examination  of  Oakland  Harbor  with  a  view  to  its  improvement  west 
of  the  tidal  canal  to  meet  the  needs  of  present  and  prospective  com- 
merce. Three  alternative  plans  and  estimates  for  channel  enlarge- 
ment were  submitted,  estimated  to  cost,  respectively,  $646,29:^. 
$1,687,818,  and  $968,203.  This  report,  with  estimates,  is  printed  in 
the  Annual  Report  of  the  Chief  of  Engineers  for  1901,  pages  3448- 
3449. 

On  June  13,  1902,  Congress  appropriated  $100,000  and  authorized 
continuing  contracts  for  $150,000  additional  for  the  work,  but  failed 
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to  specify  to  which  of  the  above  projects  the  funds  were  to  be  applied. 
Contract  was  made  to  the  extent  of  the  money  available  and  author- 
ized for  dredging  work  which  was  common  to  all  of  the  above  proj- 
ects. By  act  of  March  3,  1905,  Congress  specifically  named  project 
No.  3,  estimated  to  cost  $968,203,  appropriated  $100,000,  and  author- 
ized contracts  for  $250,000  additional  for  continuing  the  improve- 
ment with  a  view  to  obtaining  a  channel  300  feet  wide  and  25  feet 
deep  from  San  Francisco  Bay  to  Fallon  street,  Oakland. 

Project  No.  3  calls  for  a  channel  from  San  Francisco  Bay,  600  feet 
wide  and  25  feet  deep  at  low  water,  to  Chestnut  street,  Oakland; 
thence  300  feet  wide  and  25  feet  deep  at  low  water  to  Fallon  street ; 
thence  300  feet  wide  and  17  feet  deep  to  tidal  basin ;  thence  300  feet 
wide  and  12  feet  deep  around  the  tidal  basin,  and  extension  of  south 
jetty. 

In  the  act  of  March  2, 1907,  Congress  provided  for  the  project  No. 
8,  as  recommended  by  the  Board  of  Engineers  for  Rivers  and  Harbors 
in  report  of  January  11,  1907,  printed  in  River  and  Harbor  Com- 
mittee Document  No.  9,  Fifty-ninth  Congress,  second  session,  but  the 
act  extended  the  provisions  of  the  project  as  follows: 

Extension  of  south  jetty  500  feet,  widening  to  500  feet  the  channel 
26  feet  deep  from  San  Francisco  Bay  to  Fallon  street,  deepening  to 
25  feet  the  channel  300  feet  wide  from  Fallon  street  to  the  tidal  basin, 
deepening  to  17  feet  the  channel  300  feet  wide  around  the  north  side 
of  me  tidal  basin  to  the  tidal  canal,  and  from  the  tidal  canal  along 
the  Alameda  shore  to  Tenth  avenue.  The  two  preceding  paragraphs 
cover  the  final  project.    The  estimate  of  opst  is  $1,468,203. 

It  is  proposed  to  defer  the  construction  of  the  extension  of  the 
south  jetty  until  the  necessity  for  such  an  extension  should  be  more 
apparent 

The  work  is  in  progress  under  the  continuing-contract  system.  The 
balance  of  the  contract  authorization  of  1907  remaining  to  be  appro- 
priated is  $110,000;  of  that  of  1905,  $146,000. 

On  June  30,  1908,  at  low-tide  level,  a  channel  300  feet  wide  and  25 
feet  deep  has  been  made  for  a  length  of  25,000  feet  easterly  from  deep 
water  in  San  Francisco  Bay ;  also  a  channel  400  feet  wide  and  20  feet 
deep  from  said  bay  to  Chestnut  street,  300  feet  wide  and  17  feet  deep 
to  the  tidal  basin,  and  300  feet  wide  and  8  feet  deep  on  the  south  side 
of  the  tidal  basin,  and  300  feet  wide  and  8  feet  deep  on  the  north  side 
of  the  tidal  basin.  The  above  depths  could  be  carried  at  low  water 
on  June  30,  1908,  except  that  shoaling  had  taken  place  since  the 
dredging  at  the  mouth,  reducing  the  available  depth  to  about  21  feet. 
Under  the  terms  of  the  existing  contract  this  will  be  removed  about 
September  1,  1908.  The  tidal  range  is  from  4.5  to  5.5  feet.  The 
navigable  portion  of  the  channel  is  about  30,000  feet  in  length. 
Shallow-draft  low  vessels  can  go  a  mile  farther.  The  amount  spent 
on  existing  project  is  $427,748.63.  The  project  is  about  one-third 
completed. 

The  money  thus  far  spent  has  been  practically  all  for  extensions 
in  channel  widths  and  aepths  for  the  benefit  of  commerce.  There 
has  been  spent  for  the  maintenance  of  bridges  $3,962.29. 

It  is  difficult  to  estimate  what  increase  of  commerce  is  likely  to 
result  from  an  increased  depth  and  width  of  channel  in  Oakland 
Harbor.  At  present  about  72  per  cent  of  the  total  tonnage  of  Oak- 
land Harbor  is  overland  freight  transferred  across  the  bay  on  ferr^* 
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boats,  which,  when  loaded  with  cars,  draw  only  about  8  feet  of  water. 
If  improvement  be  continued  it  will  permit  the  deeper  draft  vessels 
carrying  to  the  city  of  Oakland  coal,  wood,  coke,  oil^  hajr,  grain, 
flour,  lumber,  building  material,  and  sundries,  which  in  1907 
amounted  to  4,210,125  tons,  valued  at  $161,387,372,  and  also  should 
induce  a  large  increase  in  manufacturing  industries  on  the  shores  of 
this  harbor. 

It  is  believed  that  the  improvement  has  had  no  effect  on  freight 
rates. 

It  is  proposed  to  spend  the  funds  estimated  to  carry  out  contracts 
for  dredging  already  authorized  and  to  continue  dredging  in  accord- 
ance with  project  directed  by  Congress.  This  will  be  for  the  exten- 
sion of  benefits. 

It  is  proposed  to  spend  the  funds  available  for  dredging  in  accord- 
ance with  contract,  for  extension  of  benefits.  The  amount  asked  for  as 
maintenance  it  is  proposed  to  use  for  repairs  of  bridges  and  for  dredg- 
ing small  shoals  that  may  develop,  particularly  at  the  mouth  of  the 
channel.  The  original  project  did  not  provide  for  maintenance.  It 
has  developed  that  the  bridges  have  to  be  maintained  and  that  shoals 
develop  and  must  be  dredged.  This  is  in  part  due  to  the  fact  that 
while  the  tidal  prism  remains  the  same  as  in  the  project  of  1874,  the 
size  of  the  channel  is  largely  increased  in  the  present  project. 

In  connection  with  this  improvement  a  tidal  canal  connecting  San 
Leandro  Bay  with  Oakland  channel  was  excavated  by  the  United 
States.  This  canal  was  intended  for  flushing  purposes  only  and  no 
provision  was  made  for  operation  of  bridges  over  it  which  are  owned 
by  the  United  States  and  are  provided  with  draws.  A  demand  ap- 
pears to  have  arisen  for  the  opening  of  the  canal  to  navigation,  as 
explained  in  the  district  officer's  report,  but  the  bridges  form  an  im- 
pediment to  such  use,  and  he  recommends  that  they  be  turned  over  to 
the  local  authorities  who  have  signified  their  willingness  to  accept 
and  operate  them. 

July  1,  1907,  balance  unexpended 1158,050.38 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908 100, 000.00 


348,050.38 
June  30,  1908,  amount  expended  during  fiscal  year: 

For  works  of  improvement $69, 033. 72 

For  maintenance  of  improvement 3,962.29 

63,696.01 


July  1,  1908,  balance  unexpended 284,454.37 

July  1,  1908,  outstanding  liabilities 34,427.60 


July  1,  1908,  balance  available 250,026. 


July  1,  1908,  amount  covered  by  uncompleted  contracts 358,  796. 19 

Amount  (estimated)  required  for  completion  of  existing  project 756,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement  and  for  maintenance,  in  ad- 
dition to  the  balance  unexpended  July  1,  1908 °  521, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  T  T  1.) 

«  Of  this  amount  |146,000  is  under  continuing-contract  authorization  of  1906 
and  $110,000  under  that  of  1907. 
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f .  San  Pablo  Bay^  Calif omia. — ^Before  wopk  was  commenced  there 
was  a  shoal  about  27,000  feet  long,  with  a  least  depth  of  19  feet  at 
low  water,  with  a  gradual  increase  of  depth  toward  each  end  of  the 
shoal,  where  the  depth  was  30  feet.  These  depths  extended  from 
1,000  to  1,600  feet  in  width,  and  outside  of  these  widths  there  is  a 

gradual  shoaling  to  each  side  of  the  bay.  Ships  going  to  and  from 
ort  Costa  warehouses,  from  which  most  of  the  grain  raised  in  CaU- 
fomia  is  shipped,  and  ships  going  to  and  from  Mare  Island  Navy- 
Yard,  all  passed  over  this  shoal.  In  many  cases  it  was  necessary  to 
choose  the  time  of  high  water  to  pass  over  the  shoal  with  ships  not 
fully  laden.  All  the  commerce  passing  into  and  from  the  Sacramento 
and  San  Joaquin  rivers  passes  over  this  shoal.  No  project  was 
adopted  or  improvement  made  prior  to  the  present  project. 

Report  on  examination,  with  estimate,  is  printed  in  the  Annual 
Report  of  the  Chief  of  Engineers  for  1900,  page  4260.  The  project 
contemplates  a  channel  300  feet  bottom  width,  30  feet  depth  at  low 
water,  and  27,000  feet  long;  estimated  to  cost  $381,000,  and  about 
$16,000  per  year  thereafter  for  maintenance.  Congress  adopted  this 
project  on  June  13,  1902. 

This  work  was  completed  February  6,  1906.  A  sui:vey  made  in 
April  and  May,  1907,  showed  that  the  channel  had  shoaled  over  four- 
firths  of  its  length,  this  shoaling  extending  for  one-half  a  mile,  so  as 
to  give  a  depth  of  only  24  feet,  and  amounting  to  1,000,000  ciJpic 
yards.  An  examination  made  in  May  of  this  year  shows  a  further 
shoaling. 

The  amount  expended  on  this  project  to  June  30,  1908,  is 
$332,088.94. 

On  June  8  a  joint  Army  and  Navy  Board  appointed  to  consider 
the  approach  from  San  Francisco  Bay  to  Mare  Island  Navy- Yard 
submitted  to  the  Secretary  of  War  a  project  for  a  channel  through 
San  Pablo  Bay  30  feet  deep  and  500  feet  wide.  The  estimate  was 
made  in  connection  with  the  improvement  of  Mare  Island  Strait  and 
can  not  be  separated. 

The  maximum  available  depth  June  30,  1908,  at  low  tide  is  about 
22  feet.    The  ordinary  range  of  tide  is  from  3.5  feet  to  5.5  feet. 

Improvement  is  needed  to  permit  naval  vessels  to  reach  Mare  Island 
Navy- Yard  at  all  stages  of  the  tide.  It  is  not  required  by  the  present 
commerce,  and  has  had  no  effect  on  freight  rates. 

The  funds  on  hand  will  be  used  to  make  examinations  and  to  dredge 
any  small  shoal  places  that  may  develop. 

July  1,  1907,  balance  unexpended $21, 670. 16 

June  30,  1008,  amount  exi)endcd  during  fiscal  year  for  works  of 
improTement 590.  69 

July  1, 1908,  balance  unexpended 21, 079. 47 

(See  Appendix  TT  2.) 

S.  San  Joaquin  River^  California. — Before  improvement  the  chan- 
nel below  Stockton  was  crooked  and  difficult  to  navigate,  with  a  depth 
of  6  feet  and  less  at  low  tide.  Above  Stockton  it  was  navigable  only 
at  high  water  for  a  few  months  of  the  year  and  carried  but  little 
conmierce. 

The  first  examination  and  survey  was  made  in  1875.  (See  Report 
of  the  Chief  of  En^neers  for  1875,  page  729.)  In  1877  (see  Report 
of  the  Qiief  of  Engineers  for  1878,  page  1802) ,  a  plan  of  imQrQve\&&\^ 
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was  submitted  to  dredge  shoal  parts  to  6  feet  and  to  cut  oflf  sharp 
bends.  This  project  was  modified  from  time  to  time.  The  present 
project  is  generally  to  secure  and  maintain  by  dredging  and  by  cut-offs 
a  channel  9  feet  deep  and  100  feet  wide  to  Stockton,  and  one  4  fcrt 
deep  and  80  feet  wide  in  Mormon  Slough  up  to  Miller's  warehouse, 
as  well  as  a  temporary  improven^ent  of  the  upper  river  by  snagging, 
dredging  of  bars,  and  partial  closing^  of  side  channels,  ifo  definite 
estimate  has  been  made  for  this  project.  The  work  done  has  been 
practically  the  use  of  such  funds  as  were  available  to  improve  the 
worst  stretches  in  the  river  as  they  developed  year  by  year.  Eig^t 
cut-oflFs  have  been  made  below  Stockton  by  the  United  States  and 
several  by  the  State  of  California.  The  dredged  depths  and  cut-offs 
have  mafntained  themselves  fairly  well  in  tiie  main  river,  but  it  has 
been  impracticable,  on  account  of  the  large  amount  of  debris  brouriit 
down  by  Mormon  Slough,  to  maintain  without  continuous  dredging 
navigable  depths  in  Stockton  channel,  which  is  about  1^  miles  in 
length  and  on  which  the  city  of  Stockton  is  situated. 

The  total  amount  expended  on  the  project  up  to  June  80, 1908,  was 
$562,936.94. 

A  heavy  rainfall  during  the  winter  of  1906-7  resulted  in  heavy 
freshets,  which  caused  an  mmiense  amount  of  detritus  to  be  brought 
down  Mormon  channel  and  deposited  in^  Stockton  channel  in  such 
quantities  that  in  December,  1906,  navigation  into  the  town  of  Stock- 
ton was  stopped,  the  re^lar  daily  boats  pljring  between  Stockton 
and  San  Francisco  having  to  discharge  their  cargoes  just  inside 
Stockton  channel,  a  little  over  a  mile  from  the  wharves.  Emergency 
contract  was  made  on  December  28,  1906,  with  the  San  Francisri) 
Bridge  Company  to  dredge  a  channel  in  Stockton  channel,  and  work 
was  commenced  in  January,  1907,  and  completed  September  5,  1907. 
The  total  quantity  of  material  removed  under  this  contract  was 
312,404  cubic  yards. 

In  March,  1908,  this  channel  had  again  filled  to  such  an  extent  that 
redredging  was  necessary.  Emergency  contract  was  made  and  work 
was  commenced  March  25  and  completed  May  28,  1908.  The  total 
amount  of  material  dredged  under  this  contract  was  176,207  cubic 
yards. 

Navigation  was  kept  open  to  Stockton  the  entire  year.  This  would, 
however,  not  have  been  possible  had  not  the  city  of  Stockton  under 
permit  of  the  War  Department  constructed  a  dam  near  the  mouth  of 
the  slough,  which  intercepts  temporarily  the  flow  of  the  slough,  dis- 
charging it  into  the  San  Joaquin  River  above  the  mouth  of  Stockton 
channel,  after  passing  over  a  wide  tract  of  land  on  whidi  most  of  the 
material  carried  is  deposited. 

This  unfavorable  condition  at  Stockton  channel  will  be  largelv 
remedied  by  the  construction  of  an  intercepting  canal  for  which  funds 
have  been  appropriated. 

The  maximum  depth  that  could  be  carried  to  Stockton  at  mean  low 
tide  on  June  30,  1008,  was  about  6  feet.  The  extreme  tidal  range  is 
about  3  feet;  the  freshet  range  about  12  feet.  The  distance  from 
Stockton  to  the  mouth  of  the  San  Joaquin  River  is  50  miles.  About  2 
to  3  feet  can  be  carried  at  low  water  up  the  San  Joaquin  River  about 
20  miles.  At  high  water  boats  go  occasionally  to  Hill's  Ferry,  150 
river  miles  above  Stockton. 
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The  commerce  of  the  San  Joaquin  River  is  reported  by  Mr.  J.  M. 
Eddy,  secretary  of  the  Stockton  Chamber  of  Commerce,  as  reaching 
786,472  tons  during  the  year  1907,  valued  at  $25,000,000,  exclusive  of 
the  freight  carried  oy  the  steain  and  gasoline  launches  plying  between 
Stockton  and  the  many  river  islands  which  are  under  cultivation,  and 
which  carry  large  amoimts  of  supplies  and  produce,  but  of  which  no 
accurate  account  can  be  obtained.  Jtf early  all  of  this  freight  is  carried 
on  the  lower  San  Joaquin  River  below  Stockton,  the  commerce  of  the 
upper  San  Joaquin  being  small.  The  conmierce  is  reported  to  be 
lighter  than  last  year  on  account  of  the  stoppage  of  navigation  in 
Stockton  channel  during  several  months. 

The  nature  of  the  commerce  has  not  been  changed  by  these  improve- 
ments. The  improvements  have  undoubtedly  had  effect  on  freight 
rates,  though  the  amount  can  not  be  ascertained. 

Funds  appropriated  will  be  used  in  dredging  and  snagging  for  the 
extension  of  benefits. 

On  March  7, 1908,  in  accordance  with  act  of  Congrress  of  March  2, 
1907,  a  survey  was  ordered  of  this  river  and  its  tributary,  Stockton 
channel,  from  San  Francisco  Bay  to  Stockton,  Cal.,  with  a  view  to  a 
9,  12,  and  15  foot  navigation.  There  are  now  five  survey  parties 
engaged  on  this  work,  in  conjunction  with  a  similar  survey  of  the 
Sacramento  River,  and  it  is  expected  that  it  will  be  completed  and  a 
report  thereon  submitted  early  this  fall. 
July  1,  1907,  balance  unexpended •  $33, 617. 17 

June  30, 1008,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 31, 884. 11 


July  1,  1908,  balance  unexpended 1,733.06 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  maintenance  of  improvement,  in  addition  to  the 
balance  unexpended  July  1, 1908 30, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  T  T  8.) 

4.  Stockton  and  Mormon  chawneU^  Calif omia. — ^The  act  of  June  18, 
1902,  provided  for  the  diversion  of  the  waters  of  Mormon  channel  into 
the  Calaveras  River.  The  project  is  printed  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1899,  page  3189.  Its  estimated  cost  is 
$255,016.  Congress  has  now  appropriated  $224,316  for  the  work.  By 
act  of  March  2,  1907,  Congress  authorized  contracts  not  exceeding 
$56,079,  yet  to  be  appropriated,  for  completing  the  project. 

The  act  of  1902  requires  that  the  city  of  Stockton  or  the  State  of 
California  shall  first  furnish  to  the  United  States  the  right  of  way 
for  the  canal.  The  title  to  the  right  of  way  has  been  acquired  by  the 
State  of  California  and  transferred  to  the  United  States. 

This  work  will  be  carried  on  under  continuing-contract  appro- 
priations, and  the  balance  of  the  authorization  is  $56,079. 

A  survey  for  the  diverting  canal  was  made  in  January  of  this  year, 
specifications  prepared  and  approved,  and  bids  for  constructing  the 
canal  are  to  be  opened  July  8,  1908. 

a  Erroneously  reported  last  year  as  $34^10.52. 


792  BEPOBT  OP  THE  CHIEF  OP  BNGINE^BS,  V.  S.  ABMY. 

This  canal  will,  however,  not  entirely  prevent  dflbris  from  being 
carried  into  Stockton  channel  from  Mormon  Slouch.  The  south 
bank  of  this  slough  above  the  canal  is  low  and  at  high  water  over- 
flows. Until  this  south  bank  is  leveed  part  of  the  high-water  dis- 
charge of  Mormon  Slough  will  be  into  Stockton  channeL 

July  1,  1907,  balance  unexpended |224,8iaOO 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 
improvement If  955. 69 

July  1,  1908,  balance  unexpended 222,300.31 

Amount  (estimated)  required  for  completion  of  existing  project —      56,079.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 66,079.00 

Submitted  in  compliance  with  requirements  of  sundry  clyil  act  of 
June  4,  1897. 

(See  Appendix  T  T  4.) 

6.  Mokelumne  River^  Calif omia, — ^This  river,  a  tributary  of  the 
San  Joaquin  River,  is  a  tidal  stream,  navigable  in  the  main  stream, 
including  its  south  branch  or  fork,  for  about  34  miles.  The  head  of 
navigation  is  now  at  the  Gait-New  Hope  Bridge,  20  miles  above  the 
mouth  of  the  river.  Six  feet  depth  at  low  tide  can  be  carried  to  the 
mouth  of  Snodgrass  Slough,  about  13  miles  above  the  mouth  of  the 
river ;  then  a  shoal  is  found,  less  than  half  a  mile  in  length,  with  a 
depth  of  2  feet  over  it  to  New  Hope  Landing,  which  for  many  years 
past  has  been  the  upper  terminus  of  a  line  of  steamboats  pljdng  from 
San  Francisco.    The  tidal  range  is  about  3  feet. 

Before  improvement,  navigation  was  difficult  on  account  of  snags 
and  overhanging  trees.  Project  for  their  removal  was  made  in  1881. 
estimated  to  cost  $8,250.  (See  Annual  Report  of  the  Chief  of  En- 
gineers for  1882,  p.  2037.)  This  project  was  enlarged  in  1891  to  in- 
clude the  closing  of  a  small  slough  or  canal  and  removing  by  dredg- 
ing a  tongue  of  land  opposite  New  Hope  Landing  and  continuing  the 
work  of  snagging.  (See  Annual  Report  of  the  Chief  of  Engineers 
for  1891,  p.  3135.)  Since  that  time  work  has  been  done  at  irregular 
intervals. 

The  total  amount  expended  on  this  improvement  to  June  30,  1908, 
was  $20,374.24. 

During  September,  1907,  snags  obstructing  navigation  were  re- 
moved from  the  river,  cut-offs  were  made,  and  sand  bars  aggregating 
675  feet  in  length  were  removed. 

The  balance  now  available  will  be  applied  toward  removing  any 
snags  which  may  obstruct  navigation. 

The  improvement  has  resulted  in  a  reduction  of  freight  rates. 
There  have  been  no  records  kept  of  the  tonnage  on  this  river.  It  is 
estimated  by  various  parties  as  between  50,000  and  100,000  tons.  This 
is  largely  carried  by  scow  schooners  on  irregular  trips.  The  steam- 
boat company  operating  on  the  river  gives  the  amount  of  tonnage 
carried  by  its  steamers  as  14,640  tons,  at  an  estimated  value  of  $1,000,- 
000.  The  imports  are  lumber,  coal,  live  stock,  and  merchandise;  the 
exports,  grain,  fruit,  vegetables,  and  other  produce. 

The  amount  estimated  for  the  fiscal  year  1910  will  be  used  to  ex- 
tend benefits,  principally  by  snagging. 
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July  1, 1907,  balance  unexpended |3, 697. 12 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance  of 
improvement 1, 071.36 


July  1,  1908,  balance  unexpended 2, 625. 76 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement  in  addition  to  the  balance 
unexpended  July  1,  1908A 2,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  T  T  5.) 

6.  Petaluma  Creek  and  Napa  River ^  California. — (a)  Petaluma 
Creek, — This  creek  has  a  len^h  of  16  miles  and  is  an  estuary  of  San 
Pablo  Bay.  Its  head  of  navigation  is  the  town  of  Petaluma,  a  plaoe 
of  about  4,000  inhabitants. 

Before  improvement  it  was  very  crooked,  dry  in  many  places  at 
low  tide,  and  could  be  navigated  only  at  medium  or  high-tiae  stages. 
The  extreme  tidal  range  is  a  little  less  than  9  feet. 

Project  was  made  in  1880  for  straightening  the  creek  by  making 
cut-offs  and  dredging  so  as  to  obtain  a  channel  50  feet  wide  and  3 
feet  deep  at  low  water,  estimated  to  cost  $25,868.  (See  Annual  Re- 
port of  the  Chief  of  Engineers  for  1880,  p.  2243.)  In  1892  the  proj- 
ect was  extended  to  dredge  the  channel  as  deep  as  funds  would  per- 
mit. Work  has  been  done  under  the  project  as  funds  were  appro- 
priated. The  project  was  enlarged  by  the  river  and  harbor  act  of 
March  2,  1907  (see  H.  Doc.  No.  387,  59th  Cong.,  1st  sess.),  to  provide 
for  dredging  a  channel  6  feet  deep  at  low  tide  and  60  feet  bottom 
width  from  the  mouth  of  the  creek  to  McNears  Canal,  and  4  feet  deep 
and  50  feet  wide  thence  to  the  head  of  navigation  at  Petaluma.  The 
additional  cost  of  this  work  is  estimated  at  $15,239,  which  was  ap- 
propriated March  2,  1907. 

During  the  year  contract  was  entered  into  to  dredge  this  creek,  and 
up  to  June  30,  1908,  about  40,000  cubic  yards  of  material  has  been 
dredged  and  properly  deposited.  When  this  contract  is  completed 
there  will  be  a  channel  6  feet  deep  and  50  feet  wide  at  low  tide  to 
McNears  Canal  and  4  feet  deep  and  50  feet  wide  thence  to  the  town 
of  Petaluma. 

On  June  30,  1908,  this  work  was  about  one-quarter  done.  The 
maximum  draft  that  can  be  carried  June  30,  1908,  at  mean  low  water 
over  the  shoalest  part  is  4  feet.    The  usual  tidal  range  is  about  8  feet. 

The  amounts  available  and  estimated  for  the  fiscal  year  1910  will 
be  used  for  dredging  and  snagging,  and  are  to  extend  benefits. 

The  total  amount  expended  to  June  30,  1908,  is  $71,442.66.  Navi- 
gation is  very  important  to  the  community  and  has  probably  had 
effect  in  keeping  down  rates,  though  it  can  not  be  definitely  stated 
that  there  has  h^en  any  reduction  in  freight  rates  due  to  the  project. 
It  has,  however,  encouraged  the  establishment  of  factories  in  the  town 
of  Petaluma. 

During  the  year  1907  the  commerce  was  carried  by  two  stem-wheel 
steamers,  the  Gold^  of  293  tons,  and  the  Sonoma^  of  260  tons,  both  of 
which  made  regular  round  trips  throughout  the  year,  and  by  scow 
schooners,  which  carried  the  heavier  freight.  It  is  reported  that 
149,943  tons  of  freight,  valued  at  $4,957,383,  was  carried  on  the  creek 
during  the  year  19^. 
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July  1,  1907,  balance  unexpended •$17,430.48 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement          3, 634.14 


July  1,  1908,  balance  unexpended 13,796.34 

July  1,  1908,  outstanding  liabilities 691.81 


July  1,  1908,  balance  available 13,104.53 


July  1,  1908,  amount  covered  by  uncompleted  contracts 11, 500. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  maintenance  of  improvement,  in  addition  to  the 
balance  unexpended  July  1,  1908 (•) 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(6)  Napa  River. — ^Before  improvement  this  river  had  a  low-wat» 
depth  of  6  feet  for  about  12  miles  above  the  Mare  Island  Navy- Yard 
and  about  1  foot  depth  on  the  crest  of  the  bars  in  the  next  4  miles 
of  its  length  to  the  head  of  navigation  in  front  of  the  town  of  Napa. 
The  ordinary  range  of  tides  is  about  5  feet  Spring  tides  reach  a 
height  of  7  feet. 

Project  for  the  improvement  was  made  in  1888,  which  contemplated 
the  dredging  of  the  bars  and  cutting  off  projecting  points  of  land 
so  as  to  d3tain  a  channel  75  feet  wide  with  a  least  (kpth  of  4  feet  at 
low  tide  and  to  remove  lo^  snags,  and  other  obstructions.  The  esti- 
mated cost  was  $27,600.  Examinations  were  again  ordered  by  Ckm- 
gress  and  made  in  1896,  1899,  and  1902.  Report  on  the  latter  is 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers  for  19(H, 
page  3427. 

Navigation  on  the  river  is  possible  and  profitable  only  at  medium 
and  high  stages  of  the  tide.  The  existing  project  and  old  project  are 
identical. 

Work  was  begun  in  accordance  with  the  project  in  1889  and  has 
progressed  since  whenever  funds  became  available.  The  amount  ex- 
pended on  this  improvement  to  June  30,  1908,  is  $37,054.09. 

An  emergency  contract  at  17J  cents  per  cubic  yard  for  dredging 
the  shoals  m  this  river  was  completed  on  December  8^  1907.  This 
gives  a  channel  4  feet  deep  at  low  tide  and  75  feet  wide  up  to  the 
head  of  navigation,  completing  the  project.  Further  operations  will 
be  maintenance  of  the  improvement. 

The  maximum  draft  that  can  be  carried  Jime  30,  1908,  at  mean 
low  water  over  the  shoalest  part  is  4  feet. 

The  amounts  available  and  estimated  for  the  fiscal  year  1910  will 
be  used  for  dredging  and  snagging,  and  are  to  extend  benefits. 

Freight  rates  are  reasonable,  due  to  the  maintenance  of  navigation. 

The  commerce  of  Napa  River  during  the  year  1907  was  carried  on 
three  regular  steamers  and  several  scow-schooners  which  make  irreg- 
ular trips  on  the  river.  The  freight  carried  on  this  river  during  the 
year  is  reported  at  349,880  tons,  the  value  not  being  given. 

«  Erroneously  reported  last  year  as  |17,427.98. 
^  See  consolidated  money  statement  on  page  795. 
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July  1,  1907,  balance  unexpended $9,178.75 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
proyement  4, 303. 48 


July  1,  1908,  balance  unexpended 4, 875.  27 

July  1,  1908,  outstanding  liabilities 75. 00 


July  1,  1908,  balance  available "   4,  800.  27 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  maintenance  of  imi)rovement,  in  addition  to  the  bal- 
ance unexpended  July  1,  1908 («) 

Submitted  in  compliance  with  requirement  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

CONSOLIDATED. 

July  1,  1907,  balance  unexpended $26,609.23 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement        7, 937.  62 


July  1,  1908,  balance  unexpended ' 18,071.61 

July  1,  1908,  outstanding  liabilities 766.81 


July  1,  1908,  balance  available _• 17,904.80 


July  1,  1908,  amount  covered  by  uncompletwl  contracts 11,  500.00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  maintenance  of  improvement,  in  addition  to  the 
balance  unexpended  July  1,  1908 25,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1S&7,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
(See  Appendix  T  T  6.) 

7.  Humboldt  Harbor  and  Bay,  California. — A  description  and  his- 
tory of  the  work  done  at  this  locality  is  printed  in  the  Annual  Report 
of  the  Chief  of  Engineers  for  1900,  page  4237. 

Before  improvement  the  entrance  to  the  harbor  was  obstructed  by 
a  bar  having  channel  depths  of  12  to  15  feet.  This  channel  was  not 
fixed  in  direction,  and  sometimes  for  weeks  at  a  time  vessels  were  bar 
bound.  Inside  the  harbor,  in  front  of  the  towns  of  Eureka,  Areata, 
and  Hookton,  the  channels  were  very  shoal. 

In  1881  project  for  deepening  the  channels  in  front  of  these  towns 
by  dredging  was  adopted.  (See  Annual  Report  of  the  Chief  of 
Engineers  for  1881,  p.  2481.)  The  work  was  done  by  contract,  was 
completed  in  1884  at  a  cost  of  $80,884.69,  and  resulted  in  channels 
200  feet  wide  and  12  feet  deep  in  front  of  Eureka  and  100  feet  wide 
and  10  feet  deep  in  front  of  Areata  and  Hookton. 

In  1882  project  for  improving  the  entrance  to  the  harbor  was 
adopted.  It  called  for  a  low  jcttv,  estimated  to  cost  $000,000,  which 
was  to  be  about  6,000  feet  in  louirth,  to  extend  from  the  south  spit  sea- 
ward. This  was  somewhat  modified  in  1888  and  again  in  1891,  so  as 
to  build  nearly  parallel  high  jetties,  each  about  8,000  feet  in  length,  to 
extend  seaward  to  the  crest  of  the  bar.  The  estimated  cost  of  the 
work  was  $2,057,615. 

The  work  on  the  jetties  was  commenced  in  1889  and  was  completed 
in  Auffust,  1899,  at  a  cost  of  $2,040,203.35.  It  resulted  in  a  good 
channel,  having  a  least  depth  of  28  feet  at  low  water.  A  resurvey, 
made  in  Augui^  1903,  showed  a  channel  through  the  entrance  having 

•  See  conaolldated  mon^  statement  on  thlm  \)e4i^ 


796  BEPOBT  OF  THE  CHIJS^  Ot  EKGtNEEBS,  V.  6.  ABHT. 

a  least  low-water  depth  of  31  feet.  Since  that  time  the  channel  his 
in  places  deteriorated.  A  bar  has  formed  outside  the  entrance  whose 
longer  axis  is  nearly  at  right  angles  to  the  former  jetty  channel.  The 
result  is  that  vessels  instead  of  going  straight  to  sea,  as  formerly,  now 
make  a  sharp  turn  to  the  right,  broadside  to  the  sea,  immediately  on 
passing  the  outer  end  of  the  north  jetty.  The  depth  of  water  in  the 
channel  between  the  bar  and  the  north  jetty  is  sufficient,  but  on  ac- 
count of  its  direction  it  is  dangerous  for  vessels  passing  in  and  out 
during  rough  weather. 

A  resurvey  of  the  bar  was  made  in  July  and  August,  1905,  which 
showed  channel  depths  of  23  feet  straight  out  to  sea,  19-foot  depths 
in  south  channel,  and  26-foot  depths  in  north  channel. 

In  March,  1899,  project  was  adopted  for  dredginga  diannel  15  feet 
deep,  200  feet  wide,  and  8,900  feet  long  in  front  of  Eureka,  estimated 
to  cost  $50,000.  Work  was  done  by  contract,  and  a  channel  of  ttie 
dimensions  contemplated  was  completed  in  March,  1901,  and  has  since 
been  well  maintained. 

By  act  of  March  2,  1907,  Congress  adoi)ted  a  project  for  further 
improvement  in  accordance  with  report  printed  in  House  Document 
No.  228,  Fiftv-ninth  Congress,  first  session,  which  contemplates 
enlargement  or  the  channel  in  front  of  Eureka  to  a  depth  of  18  feet 
'  and  width  of  300  feet  for  a  length  of  6,200  feet,  at  an  estimated  cost 
of  $83,000. 

The  amount  expended  on  this  work  to  June  30, 1908,  is  $2,179,002.20. 

On  June  30, 1908,  the  depth  of  water  at  the  entrance  to  the  harbor 
is  about  22  feet  at  extreme  low  water.  At  the  wharves  at  Eureka  it 
is  about  15  feet.    The  tidal  range  is  about  5.5  feet. 

Since  the  improvement  the  population  of  Eureka  and  vicinity  is 
claimed  to  have  increased  from  7,000  to  about  35,000  persons.  The 
commerce  has  increased.  Deeper-draft  vessels  and  more  of  them  now 
run  regularly  to  Humboldt  Bay. 

During  July-September,  1907,  an  examination  and  survey  of  the 
entrance,  jetties,  and  channel  was  made.  This  survey  showed  con- 
siderable deterioration  in  both  channel  and  jetties  since  the  last 
survey  of  1903.  The  report  with  project  is  printed  in  House  Docu- 
ment No.  950,  Sixtieth  Congi^ess,  nrst  session.  Further  reference  to 
reports  on  examination  and  survey  made  in  compliance  with  act  of 
March  2,  1907,  will  be  found  on  page  797  of  this  report. 

A  contract  has  been  let  to  enlarge  a  channel  in  front  of  Eureka  to 
18  feet  and  300  feet  wide.  Work  was  begun  on  June  8.  On  June 
30  about  one-fifth  was  done. 

The  following  table  shows  the  increase  in  the  annual  commerce 
since  1885: 


P>i«5sen- 
gers. 

Freight. 

Pusen- 
gen. 

Freight 

1885 

4,195 
11,514 
82,748 

Tons. 
162,614 
236,378 
616,753 

1906 

85,423 
S2,617 

7bn$. 

706.649 

8S4,6M 

1895 

1907 

1906 

The  tonnage  of  1907,  valued  at  $18,461,453,  was  carried  on 
steam  and  179  sailing  vessels. 
The  improvements  have  undoubtedly  lessened  freight  rates. 


1,853 
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July  1,  1907,  balance  unexpended $92, 317. 95 

June  ao,  1908,  amount  expended  during  fiscal  year  for  works  of 

improvement 705. 16 

July  1,  1908,  balance  unexpended . 91, 612. 80 

July  1,  1908,  outstanding  liabilities 14, 473. 57 

July  1,  1908,  balance  available 77, 139. 23 

July  1,  1908,  amount  covered  by  uncompleted  contracts 77, 139. 23 

(See  Appendix  T  T  7.) 

8.  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation. — During  the  month  of  April,  1908,  the  wreck  of  the 
barge  Lighter  No,  i,  belonging  to  the  American-Hawaiian  Steam- 
ship Company,  under  charter  to  the  Napa  Gravel  and  Material  Com- 
pany, was  removed  from  Napa  River,  California,  at  a  cost  of  $399.33. 

(See  Appendix  T  T  8.) 

SXAMINATIONS    AND    SURVEYS   MADE    IN    COMPLIANCE    WITH    RIVER   AND 
HARBOR  ACT  APPROVED  MARCH  2,  1907. 

Reports  on  preliminary  examinations  and  survey  required  by  the 
river  and  harbor  act  of  March  2,  1907,  of  the  following  localities 
within  this  district  were  duly  submitted  by  the  district  officer.  They 
were  reviewed  by  the  Board  of  Engineers  for  Rivers  and  Harbors, 

Sursuant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
ocuments  as  indicated : 

1.  Preliminary  examination  of  Islais  River^  Calif omia. — Report 
dated  April  25,  1907,  is  printed  m  House  Document  No.  77,  Sixtieth 
Congress,  first  session.  The  locality  is  not  considered  worthy  of  im- 
provement by  the  United  States. 

6.  Preliminary  examination  and  s^irvey  of  Humboldt  Harbor^  Cali- 
famia, — ^Reports  dated  May  24, 1907,  and  April  16, 1908,  are  printed 
in  House  Document  No.  950,  Sixtieth  Congress,  first  session.  A  plan 
for  improvement  at  an  estimated  cost  of  $1,037,400  is  presented. 

The  local  oflBcer  was  also  charged  with  the  dut^  of  making  pre- 
liminary examinations  and  surveys  provided  for  in  the  river  and 
harbor  act  of  March  2,  1907,  as  follows,  and  reports  thereon  will  be 
duly  submitted  when  received  : 

i.  San  Francisco  Harbor.  California^  with  a  view  to  removed  of 
Mission  Bay  rocksy  Packard  rocks^  Whiting  rock^  Fifteen-foot  rock, 
Invincible  rocks ,  Noonday  rocks,  Anita  rock,  Centissima  and  Sears 
rocks,  and  rocks  near  Maic  Dock  in  Bonita  channel. 

S.  San  Joaquin  River,  and  Stockton  channel,  from  San  Francisco 
Bay  to  Stockton,  Cal. 

3.  Suisun  channel,  Calif  omia. 

IMPROVEMENT  OF  RIVERS  IN  THE  SECOND  SAN  FRANCISCO,  CALI- 
FORNIA, DISTRICT. 

This  district  was  in  the  immediate  charge  of  Capt.  Thos.  H.  Jack- 
son, Corps  of  Engineers,  under  a  Board  of  Engineers  appointed  pur- 
suant to  the  provisions  of  act  of  Con^ss  approved  June  3,  1896. 
Division  engineer,  Lieut.  Col.  John  Biddle,  Corps  of  Engineers. 

Sacramento  ana  Feather  rivers,  California. — ^Tne  first  appropria- 
ti<xi  by  Congress  was  ^  for  the  improvement  of  thft  &^j(S£^\si^\>i^  %s^ 
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Feather  rivers,  California.''  This  appropriation  was  made  March 
3,  1875.  At  that  time,  due  largely  to  the  consequence  of  hydraulic 
mining,  the  depth  on  some  of  me  bars  in  the  Sacramento  Kiver  in 
the  61  miles  between  its  mouth,  at  Collinsville,  and  the  city  of  Sacra- 
mento was  but  4  feet,  as  compared  with  the  depth  of  7  feet  which 
had  previously  existed.  From  Sacramento  to  Colusa,  91  miles,  the 
stream  was  in  favorable  condition  for  navigation  by  boats  drawing 
about  3  feet  of  water,  but  in  the  110  miles  from  Colusa  up  to  Eea 
Bluff  navigation  was,  as  it  is  yet,  difficult  at  numerous  places  on  ac- 
count of  its  changing  and  crooked  channels,  easily  eroded  banks, 
bars,  and  rapids.  Many  snags  are  also  brougnt  into  this  portion  oi 
the  stream  annually  by  high  water.  The  bed  of  the  Feather  River 
had  also  been  so  filled  up  with  debris  from  the  hydraulic  mines  drain- 
ing into  it  and  its  tributaries  that  navigation  in  the  30  miles  between 
its  mouth  in  the  Sacramento  and  the  head  of  navigation,  at  Marys- 
ville,  was  practicable  during  the  higher  stages  onlv,  usually  extend- 
ing from  December  to  June.    The  same  is  true  at  tne  present  time. 

The  present  project  for  improvement  (Reports  of  Board  of  En^- 
neers  printed  in  the  Annual  JReports  of  the  Chief  of  Engineers  for 
1898,  pp.  2944r-2945,  and  for  1899,  pp.  3171-3181)  as  adopted  by  the 
act  of  Congress  approved  March  3,  1899,  and  by  subs^uent  acts, 

Srovides  for  obtaining  and  maintaining  the  followmg-named  channel 
epths  in  the  Sacramento  River,  by  continuing  the  work  of  remov- 
ing snags  and  other  obstructions,  and  by  the  construction  of  wing 
dams  to  concentrate  the  flow  at  shoal  places,  at  an  estimated  first 
cost  of  $280,000  and  an  annual  expense  of  $25,000 : 


From— 

To- 

MUes. 

LeaKtfhan- 
nel  depth 
to  be  ob- 
tained and 
main- 
tained. 

Mouth  of  river  at  Collinsville 

Sacramento 

61 
91 
110 

I\BeL 

7 

Sacrameoto 

Colusa 

4 

Colusa 

Red  Bluff 

s 

Total 

262 

1 

At  the  time  the  reports  of  the  Board  of  Engineers  above  referred 
to  were  submitted  the  permanent  improvement  of  the  Feather  River 
was  not  contemplated  until  the  flow  of  sand  and  other  mining  detritus 
from  the  Yuba,  Bear,  and  other  tributaries  should  be  stopped  or  the 
commercial  interests  involved  became  greater.  Several  appropria- 
tions have  since  been  made,  however,  for  the  improvement  of  both 
the  Sacramento  and  Feather  rivers. 

The  sum  of  $910,438.66  was  expended  up  to  June  30, 1908,  on  both 
streams  in  the  construction  of  wing  dams,  construction  and  operation 
of  a  snag  boat  and  a  snag  scow,  and  the  closing  of  several  extensive 
breaks  in  the  levees. 

The  expenditures  have  resulted  in  obtaining  and  maintaining  the 
projected  channel  depths  in  the  Sacramento  from  its  mouth  up  to 
Colusa,  and  channel  depths  of  2  to  2^  feet  from  Colusa  up  to  Red  Bluff. 
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The  f ollowinff  statement  shows  the  present  conditions  for  purposes  of 
navigation  of  the  Sacramento  and  Feather  rivers : 


Sacramento  River. 


Feather  River. 


ICazimmn  draft  that  can  be 
carried  at  low  water. 


Head  of  naviffation 

Length,  in  mliefl,  of  naviga- 
ble portions. 


San  Francisco  to  Sacramento.  7  feet;  Sac- 
ramento to  Colusa,  4  to  6  feet;  Coluna 
to  Red  Bluff,  2  to  2i  feet. 

RedBluflf 

Mouth  to  Sacramento.  01  miles;  mouth 
to  Colusa,  1^2  miles;  mouth  to  Red 
Bluff,  262  miles. 


Mouth  of  river  toMarysviUe, 
1  to  2  feet 

Marysville. 

Mouth    to    Marysville,    80 
miles. 


The  extreme  variation  of  level  of  water  surface  at  Red  Bluff  is 
about  22  feet,  at  CoUinsville  about  8  feet.  Tidal  influence  extends 
up  the  Sacramento  River  to  about  the  city  of  Sacramento. 

The  Sacramento  River  is  important  as  the  means  for  transporting 
both  freight  and  passengers,  steamboats  plying  regularly  all  the  year 
round  between  San  Francisco  and  Colusa,  202  miles,  and  during 
about  seven  months  of  each  year  (December  to  June)  between  San 
Francisco  and  Red  Bluff,  310  miles.  The  Feather  River  is  navigated 
at  irregular  times  by  light-draft  steamboats  from  its  mouth  up  to 
Marysville. 

The  freight  carried  on  the  Sacramento  River  during  the  year  end- 
ing December  31,  1907,  was  approximately  400,000  tons,  consisting 
principally  of  general  merchandise  and  fruit  upstream,  and  grain, 
fruit,  vegetables,  cord  wood,  and  brick  downstream.  Approximately 
150,000  passengers  were  carried  during  the  past  year.  The  average 
tonnage  for  the  past  thirteen  years  has  been  about  425,000.  The 
maximum  tonnage  carried  was  m  1892,  when  it  amounted  to  579,574 
tons. 

Extensive  areas  of  the  land  along  the  Sacramento  River  are  under  a 
high  state  of  cultivation.  Practically  all  of  the  territory  along  the 
river  is  dependent  entirely  upon  the  stream  as  a  means  of  transporta- 
tion for  passengers  and  freight.  In  some  instances  the  lower  rates  of 
the  steamboat  lines  are  met  by  railroads  between  the  few  points  where 
the  two  meet  in  competition.  Several  new  steamboat  lines,  both 
freight  and  passenger,  were  established  during  the  past  year.  The 
traffic  on  the  Sacramento  is  now  handled  by  about  35  steamboats,  50 
gasoline  boats  and  launches,  and  35  barges,  and,  in  the  lower  portions 
of  the  stream,  by  a  number  of  gasoline  and  sail  schooners. 

On  April  4,  1908,  a  steamboat  company  began  to  operate  a  steam- 
boat at  irregular  intervals  between  San  Francisco  and  Marysville,  on 
(he  Feather  River. 

The  existing  project  as  adopted  by  Congress  contemplates  that  the 
sum  of  $25,000  will  be  provided  annually  for  the  improvement  of  the 
Sacramento  and  Feather  rivers.  The  $25,000  mentioned  in  the  ap- 
pended money  statement  as  a  profitable  expenditure  in  fiscal  year 
ending  June  30,  1910,  is  necessary,  in  addition  to  the  balance  unex- 
pendra  on  June  30,  1908,  to  remove  snags,  bars,  and  other  obstnic- 
tions  to  navigation. 

More  extended  information  concerning  the  Sacramento  and  Feather 
rivers  and  their  tributaries  may  be  found  in  the  Annual  Reports  of 
the  Chief  of  Engineers  referred  to  in  the  summary  of  the  annual 
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report  of  the  California  Dfibris  Commission  for  the  fiscal  year  end- 
ing June  30,  1908. 

Much  of  the  country  along  a  considerable  portion  of  the  Sacra- 
mento, Feather,  and  San  Joaquin  rivers  and  their  tributaries  is  sub- 
ject to  widespread  overflow  during  the  winter  and  sprinjg  months  of 
each  year,  the  streams  being  unable  to  carry  off  the  rainfall  in  the 
valleys  and  foothills  and  the  melting  snow  in  the  mountains.  Unre- 
stricted hydraulic  mining  in  earlier  vears  has  contributed  largely  to 
the  difficulty  by  filling  up  the  beds  oi  the  streams. 

The  interests  of  navigation,  the  problem  of  flood  control,  and  the 
control  and  disposition  of  mine  debris  are  all  inseparably  connected. 
These  matters  are  in  charge  of  the  California  Debris  Commission,  and 
that  Commission,  in  a  report  dated  June  30,  1907  (printed  in  the 
Annual  Report  of  the  Chief  of  Engineers  for  1907,  pp.  2262-2269), 
in  which  the  various  questions  are  considered,  states  that  dredging 
is  considered  the  only  leasible  method. 

SACRAMENTO  AND  FEATHER  BIVEBS. 

July  1,  1907,  balance  unexpended $51«835.86 

Amount  received  from  sales 47. 03 


51,382.89 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement      31, 689.20 


July  1,  1908,  balance  unexpended 19,693.00 

July  1, 1908,  outstanding  liabilities 2, 397. 28 


July  1,  1908,  balance  available 17,  296.41 

Amount  (estimated)  required  for  completion  of  existing  project. Indeterminate. 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1,  1008 ^ 25,000.00 

Submitted  in  compliance  with  requirenionts  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

SACBAMENTO  BIVEB. 

July  1, 1907,  balance  unexpended $18,658.24 

July  1,  1908,  balance  unexpended 18,658.24 

(See  Appendix  U  U.) 

EXAMINATION    AND   SUm^JY   REQUIRED   BY   THE   RH'ER   AND    HARBOR   ACT 
APPROVED  MARCH  2,  1907. 

The  local  officer  was  also  charged  with  the  duty  of  making  a  pre- 
liminary examination  and  survey  of  Sacramento  River ^  California, 
from  its  mouth  to  Feaiher  River  provided  for  in  the  river  and  harbor 
act  of  March  2, 1907,  and  reports  thereon  will  be  duly  submitted  when 
received. 

IMPROVEMENT    OF    RIVERS    AND    HARBORS    IN    THE    FIRST    PORT- 
LAND,  OREGON,   DISTRICT. 

This  district  was  in  the  charge  of  Lieut.  Col.  S.  W.  Roessler,  Corps 
of  Engineers,  division  engineer  Northern  Pacific  division. 

1.  Coquille  River,  Oregon, — This  stream  empties  into  the  Pacific 
Ocean  near  Bandon,  Coos  County,  Oreg.,  about  375  miles  north  of 
San  Francisco,  Cal. 
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Before  improvement  the  bar  channel  skirted  the  south  headland 
and  crossed  ground  which  was  studded  with  dangerous  rocks.  It 
was  also  crooked.  The  depth  over  the  bar  was  usually  about  3  feet 
at  low  tide,  or  a  little  over  7  feet  at  high  tide.  Vessels  which  crossed 
the  bar  could  ascend  at  high  tide  to  the  town  of  Coquille,  about  25 
miles  above  Bandon,  and  light-draft  steamers  could  ascend  the  stream 
a  farther  distance  of  about  12  miles  to  the  head  of  navigation  at 
Myrtle  Point.  The  usual  range  of  the  tide  at  Bandon  is  about  4.2 
feet. 

The  original  project  of  1878  provided  for  the  construction  of  two 
coverging  high-tide  jetties  of  rubblestone,  by  which  the  ebb  flow 
would  be  concentrated  upon  a  limited  portion  of  the  bar.  The  pro- 
jected width  apart  of  the  jetties  was  800  feet  and  the  expected  depth 
12  feet  at  deep  low  tide. 

After  the  work  had  been  carried  to  a  certain  point  and  the  results 
noted,  it  was  found  necessary  to  reduce  the  width  between  the  jetties 
from  800  to  600  feet  and  to  reduce  also  the  depth  that  would  probably 
result  from  the  improvement  to  8  feet  at  low  tide. 

These  changes  and  the  limitation  of  the  length  of  the  south  jetty 
to  2,700  feet  and  of  the  north  jetty  to  1,576  feet  by  the  act  of  Congress 
approved  July  13,  1892,  constitute  the  present  modified  project. 

The  estimated  cost  of  the  project  when  completed,  not  including 
expenditures  for  maintenance,  is  $306,200. 

The  amount  expended  prior  to  operations  under  the  existing  proj- 
ect was  $144,323.42,  including  $6,883.90  for  snagging  and  $15,000  for 
repairs  and  maintenance. 

The  amount  expended  on  the  present  project  to  the  close  of  the 
fiscal  year  1908  was  $179,662.90,  of  which  approximately  $39,960.74 
was  applied  to  maintenance. 

To  date  the  south  jetty  has  been  constructed  to  its  full  length  of 
2,700  feet  and  the  north  jetty  to  a  length  of  1,440  feet.  The  effect 
has  been  the  closing  of  a  dangerous  channel  and  the  development  of 
a  new  channel  straight  out  to  sea,  with  a  controlling  bar  depth  of  10 
feet  at  mean  low  tide.  During  the  year  22,840  tons  of  rock  has  been 
placed  in  the  north  jetty  and  this  jetty  extended  seaward  a  distance 
of  150  feet 

No  additional  funds  are  required  for  the  present  project. 

The  river  and  ocean  form  the  only  practicable  means  of  transport- 
ing the  commerce,  the  principal  items  of  which  are  lumber,  coal,  live 
stock,  and  farm  products.  This  conmierce  is  loaded  on  smiall  coast- 
ing vessels  along  the  25  miles  of  river  between  its  mouth  and  Co- 
quille, and  is  usually  taken  to  the  San  Francisco  market  The  total 
amount  of  exports  during  the  calendar  year  was  60,504  tons,  valued 
at  approximately  $1,367,634. 

References  to  former  reports  are  given  on  page  259  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1905,  and  reference  to  reports 
on  examination  and  survey  made  in  compliance  with  act  of  March 
2, 1907,  will  be  found  on  page  817  of  this  report 
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Comparative  statement  of  trafflc 


Calendar  year. 

Tods. 

Eiftlmtted 

1S06 „„„,_,.,.,-..... ,— ...,,♦,...,„*♦... 

1899, .**..„,,**..* ,,,,,„< ,,, ,„. *,>. 

1900 -,..- ,„.,--.*...,__-.*....,.........  *4.<,  *...._-- *..—„,,., 

1901 * .......>. .— - .......>„..*.. .....»«**..... 

1902  „„„, **..*.„*** *-.,- .-.*—,_. 

1903     ^^.     ,_. ,,*^„,,.,,,,*_,,.,,,*,,,^_,,,.,_,__ ,^,«,,,..,, .,,,,,, 

1904 ,., —  *..— *... .>..«»...>..- ...*—... 

H.taxdse 

11<I5 ,— , ,„.,,,,.„.„. ..„ .„*, ,  —  ,„,.—„,, 

l,ll*p71# 

1906 -- * ..,, ...>..... *, 
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July  1,  1907,  balance  unexpended 963,224.01 

June  30,  1908,  amount  expended  during  fiscal  year,  for  works  of  im- 
provement     82, 210. 3S 


July  1,  1908,  balance  unexpended 81,013.68 

July  1,  1908,  outstanding  liabilities 10, 700. 00 


July  1,  1908,  balance  available 20,31^68 


July  1,  1908,  amount  covered  by  uncompleted  contracts 18, 448. 00 

(See  Appendix  V  V  1.) 

g.  Entrance  to  Coos  Bay  and  Harbor^  Oregon. — Coos  Bay  is  a  tidal 
estuary  about  180  miles  south  of  the  Columbia  River.  Next  to  Hum- 
boldt Harbor,  California,  it  is  the  principal  harbor  between  the 
mouth  of  the  Columbia  River  and  San  Francisco  Harbor.  Before 
improvement  the  obstructions  to  navigation  were  a  shallow  and  lift- 
ing channel  across  the  ocean  bar  and  a  shallow  harbor  channel  to  the 
pnncipal  wharves  of  the  bay.  The  depth  on  the  ocean  bar  was  often 
no  greater  than  10  feet  at  low  water  and  the  channel  of  the  bar 
unstable  in  location. 

Under  a  project  of  1879  a  low-tide  jetty  was  constructed  inside  the 
entrance  to  reduce  the  sharpness  of  the  bend  around  the  end  of  the 
north  spit  and  incidentally  to  increase  the  depth  on  the  bar.  The 
length  of  this  jetty  was  1,760  feet  and  its  cost  $213,750.  The  jetty 
reduced  the  sharpness  of  the  bend,  but  did  not  increase  the  depth  on 
the  bar. 

The  present  project  for  increasing  the  bar  depth  was  adopted  by 
Congress  in  the  act  of  September  19,  1890.  It  provided  for  the  con- 
struction of  a  north  jetty  9,600  feet  long  and  a  slightly  converging 
south  jetty  4,200  feet  long,  at  an  estimated  cost  of  $2,466,412.  Both 
were  to  be  constructed  or  rubblestone  and  raised  to  hi^h-tide  level 
The  depth  it  was  expected  to  obtain  was  20  feet  at  low  tide. 

The  projected  depth  was  obtained  in  1894  before  the  completion  of 
the  north  jettv.  The  position  of  the  channel,  which  had  always 
been  unstable,  became  fixed  in  location  parallel  and  close  to  the  north 
jetty.  These  favorable  conditions  have  continued  to  the  present  day. 
The  south  jetty  has,  therefore,  not  been  built,  and  the  improvement 
has  been  made  at  a  fraction  of  the  estimated  cost  The  expenditures 
to  the  end  of  this  fiscal  year  in  ori^nal  jetty  work  and  m  mainte- 
nance have  been  $912,182.99,  of  which  $173,432.99  was  for  mainte- 
nance. In  addition  to  this,  $50,890  has  been  expended  in  dredging 
the  inner  harbor,  so  as  to  give  a  low-water  depth  of  12  feet  to  the 
town  of  Marshfield. 
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One  feature  of  the  work  is  the  reclamation  of  the  north  sand  spit 
by  planting  Holland  grass.  One  source  of  the  accretions  to  the  bar 
proper  and  to  shoals  inside  the  bar  is  the  sand  that  is  picked  up 
irom  the  spit  and  blown  into  the  channel  during  the  prevailing 
northwest  winds  of  summer.  A  small  amount  is  planted  each  year, 
and  the  ultimate  reclamation  of  the  spit  is  promising.  The  only 
work  of  the  year,  besides  watching  the  plant,  was  the  planting  of 
Holland  grass. 

A  pipe-Tine  suction  dredge  for  use  on  this  and  other  coast  harbors 
of  Oregon  and  Washington  is  now  under  construction  under  an 
appropriation  of  $100^000  in  the  river  and  harbor  act  approved 
March  2,  1907.  Pending  action  by  Congress  on  tiie  recent  report 
for  a  ffreater  improvement  of  the  bay,  it  is  recommended  that  the 
available  balance  on  the  jetty  appropriation  be  expended  in  operating 
this  suction  dredge. 

The  outbound  commerce  of  Coos  Bay  consists  principally  of  lum- 
ber products,  coal,  farm  and  dairy  produce,  live  stock,  and  fish,  and 
amounted  during  the  year  to  127^676  tons,  valued  at  approximately 
$2,576,732.  The  lumber  and  coal  is  a  Rowing  and  valuable  industry, 
and  the  tonnage  each  year  is  increasing.  The  inbound  commerce, 
consisting  of  farm  and  mill  machinery  and  miscellaneous  merchan- 
dise, amounted  to  39,887  tons,  valued  at  approximately  $3,902,290. 

San  Francisco  is  the  principal  market.  At  present  the  bay  and 
ocean  are  the  only  means  of  transportation.  There  is,  however,  a 
good  prospect  that  a  branch  road  will  be  built  in  the  near  future  to 
connect  with  the  Southern  Pacific  system,  which,  when  completed, 
will  further  develop  the  rich  timber  and  mineral  resources  of  the 
Coos  Bay  district.  The  railroad  may  diminish  to  some  extent  the 
water-borne  traffic  of  the  harbor,  but  it  is  not  believed  that  the 
reduction  will  be  enough  to  affect  the  standing  of  Coos  Bay  as  an 
important  seaport. 

References  to  former  reports  are  given  on  page  611  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1905,  and  reference  to  report  on 
examination  and  survey  made  in  compliance  with  act  of  March  2, 
1907,  will  be  found  on  page  817  of  this  report 

Comparative  statement  of  traffic. 
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July  1,  1907,  balance  unexpended $26,275.09 

June  SO,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 1, 444. 94 


July  1,  1908,  balance  unexpended 23, 831. 05 

July  1,  1908,  outstanding  UabiUtieB 70.00 


July  1,  1908»  balance  avaUable 23*761.06 

(See  Appendix  V  V  2.) 
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S.  Coos  River ^  Oregon,. — Coos  River  is  the  principal  tributary  of 
Coos  iBay  and  empties  into  the  bay  at  its  head,  opposite  tiie  town  of 
Marshfield.  At  a  point  5^  miles  from  its  mouth  the  river  divides 
into  two  branches,  known  as  the  North  and  South  forks,  up  each  of 
which  tidal  influence  extends  for  about  SJ  miles.  Before  improvement 
was  commenced  the  small  light-draft  steamboats  and  launches  plyine 
between  Marshfield  and  the  head  of  tide  on  each  fork  experienced 
considerable  difficulty  in  navigating  on  account  of  the  many  snags, 
bowlders,  etc.,  in  the  stream. 

The  original  plan  of  improvement,  based  on  the  survey  made  in 
1894  (Annual  Report  of  the  Chief  of  Engineers  for  1895,  pp.  3502- 
3505) ,  proposed  the  removal  of  all  snags  and  bowlders  from  a  selected 
channel  50  feet  in  width.  The  estimated  cost  was  $5,000,  but  in  1898 
it  was  stated  in  the  annual  report  that  $3,000  additional  would  be 
required  to  complete  the  project,  and  in  1900  it  was  estimated  that  an 
appropriation  of  $1,500  every  two  years  would  be  required  for 
maintenance. 

The  amount  expended  on  this  work  up  to  June  80,  1908, 


was 


$14,336.30,  of  which  $6,336.30  has  been  appfied  to  maintenance. 

Carpenters  bar  and  Blaines  bar  on  the  South  Fork,  and  Yokans 
bar  and  different  shoal  places  on  the  North  Fork,  were  dredged  to  a 
ruling  depth  of  from  4  to  4^  feet  at  low  water  during  the  months  of 
August  and  September. 

The  maximum  draft  that  can  be  carried  at  low  tide  over  the  upper 
reaches  of  Coos  River  is  about  \\  feet  at  low  water.  Tlie  range  of 
tide  is  about  2^  feet,  so  that  boats  drawing  4  feet  navigate  to  head  of 
tide  water  on  both  the  North  and  South  forks,  a  distance  of  about  14 
miles  above  the  mouth. 

Coos  River  flows  through  a  narrow  but  productive  valley  and  is 
the  only  means  of  transportation.  The  commerce  is  carried  on  small 
steamers  to  Marshfield,  where  it  is  loaded  into  ocean  steamers  and 
taken  to  San  Francisco  markets.  This  conmierce  is  mostly  farm  and 
dairy  products,  logs,  and  lumber,  and  amounted  during  the  year, 
including  supplies,  machinery,  etc.,  received,  to  42,073  tons,  valued  at 
approximately  $1,613,948. 

Comparative  statement  of  traffic. 


Calendar  yt'dr. 
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•  Includes  21,852  tons  of  stone  for  the  Government  Jetty  at  the  entrance  to  Coos  Bay. 
Oregon. 

^Includes  170,400  tons  of  stone  for  the  Government  Jetty  at  the  entrance  to  Coot  Bay, 
Oregon. 

«  Approximate. 
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July  1,  1907,  balance  nnexpended $3, 633. 70 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 1, 970. 00 


July  1, 1908,  balance  unexpended 1, 663. 70 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  maintenance  of  improvement,  in  addition  to  the  bal- 
ance unexpended  July  1,  1908 1,600.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  V  V  3.) 

4.  TtUamook  Bay  and  bar^  Oregon. — ^Tillamook  Bay  lies  on  the 
Oregon  coast,  about  50  miles  south  of  the  Columbia  River.  It  is 
about  6  miles  long  by  3  miles  across  in  the  widest  part.  The  bar  in 
the  ocean  at  the  entrance  has  ^nerally  a  controlling  channel  depth 
of  about  14  feet  at  mean  low  tide.  The  greater  part  of  the  area  of 
the  bay  itself  is  taken  up  by  mud  flats,  which  are  bare  at  low  tide 
and  separated  by  four  principal  channels  which  shoal  to  a  low-water 
depth  of  but  1  or  2  feet  near  the  east  end  of  the  bay. 

Coasting  vessels  drawing  from  14  to  15  feet  can  reach  Hobsonville, 
on  the  north  channel,  a  short  distance  inside  the  entrance. 

The  town  of  Tillamook,  the  most  populous  place  on  the  bay  and 
the  distributing  point  for  a  very  fertile  valley,  is  situated  on  Ho- 
quarten  Slough,  aoout  12  miles  from  the  entrance,  and  can  be  reached 
at  high  tide  by  vessels  drawing  about  10  feet.  Originally  the  con- 
trolling high-water  depth  between  the  ocean  and  town  of  Tillamook 
did  not  exceed  7  or  8  feet. 

The  original  project  for  the  improvement  of  Tillamook  Bay  was 
adopted  by  the  river  and  harbor  act  of  August  11, 1888,  and  provided 
for  a  survey  of  the  entrance  and  for  the  improvement  of  Dry  Stock- 
ing bar  in  Hoquarten  Slough  by  the  building  of  pile  dikes  at  an 
estimated  cost  of  $5,200.  The  total  expenditures  on  me  original  proj- 
ect amounted  to  $5,700. 

The  existing  project,  printed  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1892,  pages  2742-2752,  provided  for  connecting  the 
north  and  middle  channels,  nearly  opposite  Bay  City,  putting  in  dikes 
at  Junction  and  Dry  Stocking  barsj  and  contemplated  a  least  depth 
in  the  channel  of  9  feet  at  mean  high  tide  from  Hobsonville  up  to 
Tillamook.    The  estimated  cost  was  $100,000. 

The  total  amount  expended  on  the  work  up  to  the  close  of  the 
fiscal  vear  ending  June  30,  1908,  was  $123,243.85,  of  which  $50,770.48 
waa  for  maintenance  and  $10,102.50  for  dredging,  snagging,  etc., 
which  resulted  in  maintaining  the  projected  depth  of  at  least  9  feet 
in  the  channel  between  Bay  City  and  the  town  of  Tillamook. 

llie  work  of  the  season,  which  consisted  in  snagging  and  dredging 
between  May  and  November,  sufficed  to  maintain  me  depths  thereto- 
fore obtained.  Work  was  again  resumed  in  May  of  1908  and  is  in 
progress  at  the  end  of  the  fiscal  year. 

The  maximum  draft  that  can  be  carried  at  low  water  over  the 
shoalest  part  of  the  channel  is  about  3J  feet.  The  average  range  of 
the  tide  is  6.2  feet.  The  head  of  navigation  is  Tillamook,  about  12 
miles  from  the  entrance. 

The  commerce  of  Tillamook  Bay  consists  chiefljr  of  lumber  and 
dairy  products  exported  to  Portland  and  San  Francisco,  and  general 
merchandise  brought  in  by  coasting  vessels.    Dxxnxk^  ^^  ^^<scl^«x^ 
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year  this  traffic  amounted  to  22,917  tons,  valued  at  approximately 
$1,246,710. 

There  is  no  railroad  in  the  vicinity  at  this  time,  and  the  bay  and 
ocean  afford  the  only  means  of  transportation.  A  railroad  from 
Tillaboro  to  Tillamook  Bay  has  been  commenced  and  the  track  laid 
for  the  first  few  miles. 

References  to  former  reports  are  ffiven  on  page  668  of  the  Annual 
Beport  of  the  Chief  of  Engineers  for  1905,  ana  reference  to  reports 
on  examination  and  survey  made  in  compliance  with  act  of  March  2, 
1907,  will  be  found  on  page  817  of  this  report 

Comparative  statement  of  traffic 
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July  1,  1907,  balance  unexpended $8,766.66 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance  of 
improvement 6, 285.83 


July  1,  1908,  balance  unexpended 2,480.83 

July  1,  1908,  outstanding  liabilities 54&00 


July  1,  1908,  balance  available 1,932.83 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 15,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  18&9. 

(See  Appendix  V  V  4.) 

6.  Improving  the  various  harbors  on  the  coasts  of  Oregon  and 
Washington  hy  the  construction  and  equipment  of  a  dredging  plant 
for  use  thereon, — The  harbors  and  rivers  upon  wnich  improvements 
are  in  progress,  or  upon  which  the  improvements  already  completed 
require  periodical  work  for  their  maintenance,  are  Tillamook  Bay  and 
bar,  Coos  Bay  and  Harbor,  Coquille  River,  Oregon,  and  Grays  Har- 
bor, Willapa  Bay,  and  certain  other  works  in  Washington. 

For  the  maintenance  and  further  improvement  of  these  localities 
the  river  and  harbor  act  of  March  2,  1907,  appropriated  $100,000  to 
build  a  pipe-line  suction  dredge.  A  contract  for  such  dredge  with  an 
18-inch  suction  was  made  January  24,  1908,  for  completion  Septem- 
ber 24,  1908.  The  dredge  is  about  75  per  cent  completed  and  is 
promised  ahead  of  the  contract  time. 

The  manner  in  which  funds  should  be  provided  for  operating  this 
dredge  has  had  careful  consideration,  and  it  is  the  opmion  of  the 
district  officer  that  the  plan  of  making  a  lump  sum  annual  appropria- 
tion for  operation  at  such  points  as  Congress  may  authorize,  and  for 
such  time  at  each  locality  as  the  Secretary  of  War  may  approve,  is 
much  better  than  the  plan  of  making  specific  appropriauons  for  each 
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locality  and  paying  for  the  dredging  out  of  such  appropriations. 
This  latter  plan  lacks  the  flexibility  so  desirable  and  necessary  in  ^c 
uncertain  work  of  maintenance  and  will,  it  is  believed,  lead  to  com- 
plications which  the  first-mentioned  plan  would  avoid.  The  cost  of 
operation  and  maintenance  of  plant  is  estimated  at  $5,000  per  month 
for  the  first  three  years,  and  $6,000  per  month  thereafter. 

July  1,  1907,  balance  onexpeDded $100, 000. 00 

Jane  30,  1908,  amount  expended  during  fiscal  year  for  works  of 

improvement 34, 460. 27 

July  1,  1908,  balance  unexpended 65, 639. 73 

July  1,  1908,  outstanding  liabiUties 31,603.00 

July  1,  1908,  balance  available 33. 936. 73 

July  1,  1908,  amount  covered  by  uncompleted  contracts 16, 702. 00 

(See  Appendix  V  V  5.) 

6.  Snake  River^  Oregon^  Washington^  and  Idaho. — ^The  stretch  of 
river  under  consideration  extends  from  Pittsburg  Landing  to  its 

{'unction  with  the  Columbia,  a  distance  of  216  miles.  In  recent  years 
ittle  has  been  done  above  the  city  of  Lewiston. 

The  principal  obstructions  are  the  numerous  rapids  and  the  ob- 
stacles which  are  found  in  these  rapids.  The  obstacles  are  project- 
ing points  of  ledges,  gravel  shoals,  and  isolated  bowlders.  Some  of 
the  rapids  are  practically  impassable  at  extreme  low  water.  A  de- 
tailed description  of  the  river  prior  to  and  during  the  early  y®*^  ^^ 
improvement  will  be  found  in  the  Annual  Reports  of  the  Chief  of 
Engineers  for  1880,  page  2293,  and  1891,  page  3211. 

Special  projects  for  improving  certain  sections  of  the  river  have 
been  submitted  and  approved  from  time  to  time,  but  there  has  been  no 
general  or  continuous  project  for  the  improvement  of  the  river  as  a 
whole.  In  1877  a  project  was  approved  for  removing  reefs  and 
bowlders  and  for  scraping  gravel  oars  in  the  Columbia  and  Snake 
rivers  between  Celilo,  Oreg.,  and  Lewiston,  Idaho,  a  distance  of  263 
miles,  at  an  estimated  cost  of  $132,000.  In  1892  this  project  was  ex- 
tended to  include  the  improvement  of  the  7  miles  of  river  above 
Lewiston  to  Asotin,  Wash.,  and  the  act  of  March  3, 1905,  further  pro- 
vided for  extending  the  work  of  improvement  as  far  as  the  mouth  of 
Imnaha  River. 

The  operations  under  this  modified  project  during  the  past  fiscal 
year  have  resulted  in  providing  a  low-water  channel  40  inches  deep 
between  Riparia  and  Lewiston.  This  is  the  best  channel  that  has 
ever  been  obtained  and  was  susceptible  of  use  throughout  the  entire 
season  by  boats  of  suitable  design  for  swift  and  shoal  water  rivers, 
but,  notwithstanding  the  good  results  obtained  from  the  season's 
operations,  navigation  was  suspended  during  a  portion  of  the  low- 
water  season  for  the  alleged  reason  that  the  boats  could  carry  only 
reduced  cargoes  and  that  the  boats  themselves  were  subjected  to  con- 
siderable wear  and  tear.  The  steamboats  now  used  on  this  part  of  the 
river  are  owned  by  the  Oregon  Railroad  and  Navigation  Company, 
and  are  not  of  suitable  design  in  some  respects.  Very  little  naviga- 
tion has  been  carried  on  on  the  lower  portion  of  the  Snake  below 
Riparia  since  the  completion  of  the  paralleling  railroad  as  far  as 
Riparia  in  1882.  Recently  there  is  a  pronounced  disposition  to  re- 
vive traffic  on  this  portion  of  the  stream  in.  coTMaswi\KsycL  ^'^&3l  ^Owi^ 
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portage  road  at  Celilo,  the  special  object  being  the  establishment  of 
competitive  rates.  To  begin  this  work  the  State  of  Washingtcm  has 
appropriated  the  sum  of  $100,000,  which  is  being  expendra  under 
the  direction  of  this  office. 

At  the  beginning  of  the  fiscal  year  plans  were  in  preparation  for 
three  drill  scows  under  the  appropriation  by  the  State  of  Washing- 
ton. These  scows  were  completed  during  the  year  and,  jointly  with 
the  U.  S.  steamboat  Wallowa,  were  employed  in  removing  obstructing 
ledges  in  the  worst  rapids  between  Kiparia  and  the  mouth  of  the 
Ledges  were  removed  at  Texas  Rapids,  Hunters  Rapids, 


river.     „._    _, __, 

Palouse  Rapids,  Monumental  Rapids,  Pine  Tree  Rapids,  and  Five- 
mile  Rapids.  Some  raking  was  done  on  the  gravel  bars  at  Texas 
and  Pine  Tree  rapids.  The  total  work  of  the  season  below  Riparia 
consisted  in  6,531  linear  feet  of  holes  drilled  and  3,633  cubic  yards  of 
ledge  removed.-  In  addition,  the  dredge  Wallowa  raked  several  of  the 
worst  bars  between  Riparia  and  Lewiston,  this  latter  stretch  of  river 
requiring  but  little  attention  during  the  year. 

The  amount  expended  on  the  original  and  modified  projects  up  to 
the  close  of  the  fiscal  year  1908  was  $258,112.48  under  the  national 
appropriation  and  $47,377.31  under  the  appropriation  of  the  State 
of  Washington. 

The  commerce  transported  on  the  Columbia  and  Snake  rivers  dur- 
ing the  fiscal  year  amounted  to  39,228  tons  and  consisted  principally 
in  farm  and  mill  machinery,  grain,  fruit,  and  general  merchandise. 
The  value  of  these  commodities  is  estimated  at  $1,430,300. 

References  to  former  reports  will  be  found  on  pa^  745  of  the 
Annual  Report  of  the  Chiei  of  Engineers  for  1906,  and  a  map  of  the 
river  is  published  opposite  page  1988  of  the  same  report. 

Comparative  statement  of  traffic  carried  on  Columbia  River  above  CeWo  and 

on  Snake  River. 
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FEDERAL  APPBOPBIATION. 

July  1,  1907,  balance  unexpended $10, 180.  OS 

Refundment  of  overpayment .75 


10,181.73 
June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 5,923.35 


July  1,  1908,  balance  unexpended 4, 258, 38 

July  1,  1908,  outstanding  liabilities 10.20 


July  1,  1908,  balance  available 4,248.18 
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'Amotmt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  works  of  improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1,  1908 $10,000.00 

Submitted  in  compliance  with  requirements  of  simdry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

STATE  ArPBOPBIATION. 

July  1,  1907,  balance  unexpended $100,000.00 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 
improvement 47, 377. 31 


July  1,  1908,  balance  unexpended 52, 622. 09 

(See  Appendix  V  V  6.) 

7.  Columbia  River  and  tributaries  above  Celilo  Falls  to  the  mouth 
of  the  Snake  River,  Oregon  and  Washington. — This  stretch  of  river 
is  124  miles  long  and  forms  a  waterway  which  is  susceptible  of  open- 
river  navigation  at  favorable  stages.  The  difficulties  of  navigation 
are  the  rapids  which  abound  in  this  portion  of  the  river,  as  m  the 
Snake  River  and  still  higher  reaches  of  the  Columbia.  The  obstruc- 
tions are  concentrated  in  the  vicinity  of  the  rapids,  and  these  obstruc- 
tions consist  of  swift  current,  projecting  ledges  which  make  the  chan- 
nel crooked,  isolated  bowlders  which  reduce  the  available  depth,  and 
gravel  shoals. 

Before  the  days  of  railroads  this  stretch  of  waterway,  in  connec- 
tion with  the  lower  reaches  of  the  Columbia  and  the  portage  roads  at 
Celilo  and  the  Cascades,  formed  the  main  highway  of  commerce 
between  eastern  and  western  Oregon,  and  a  large  amount  of  naviga- 
tion was  carried  on  for  that  time.  This  navigation  continued  until 
1882  and  was  then  practically  suspended,  owing  to  the  paralleling  of 
the  river  by  the  Oregon  Railroad  and  Navigation  Company's  railroad. 

In  1872  Congress  made  its  first  appropriation  for  improving  the 
river,  and  under  this  appropriation  leages  were  blasted  and  bowlders 
removed  from  the  worst  rapids — mainly  Umatilla  Rapids.  In  1877 
this  project  was  modified  so  as  to  include  the  Snake  River,  and  under 
these  two  projects  there  was  expended  up  to  1882  approximately 
$120,000. 

Alter  suspending  work  in  1882,  nothing  further  was  done  until 
1905.  By  the  act  of  March  3  of  that  year  Congress  authorized  a  sur- 
vey of  the  entire  stretch  of  the  river  with  a  view  to  further  improve- 
ment. The  project,  which  has  resulted  from  this  survey  and  which 
has  been  adopted  by  Congress,  proposes  to  facilitate  navigation  by 
removing  obstructing  bowlders  and  ledges^  and  raking  gravel  bars, 
and  by  these  works  to  make  safe  and  available  for  all  but  extreme 
low  stages  the  depths  that  now  exist,  rather  than  to  develop  any 
considerable  depth  at  the  lowest  stage  of  river.  The  estimated  cost 
for  carrying  out  this  project  is  $400,000. 

The  State  of  Washm^on  has  made  available  the  sum  of  $25,000 
for  expenditure  in  the  vicinity  of  Umatilla  Rapids. 

At  the  beginning  of  the  fiscal  year  plans  were  in  preparation  under 
the  appropriation  by  the  United  States  for  a  steamboat  suitably 
equipped  for  drilling  ledges  and  raking  gravel  bars.  Contract  for 
this  steamboat  has  teen  let  and  the  boat  was  approximately  50  per 
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cent  completed  at  the  end  of  the  fiscal  year.  A  drill  scow  was  con- 
structed during  the  year  under  the  appropriation  by  the  State  of 
Washin^on  and  was  employed  in  removing  obstructing  ledges  near 
the  head  of  Umatilla  Rapids.  The  scow  was  in  commission  from 
October  19  to  March  15,  and  in  that  time  drilled  2,796  holes  and 
removed  1,206  cubic  yards  of  ledge. 

The  work  for  the  coming  fiscal  year  will  be  the  completion  of  the 
steamboat  and  its  operation  on  Umatilla  and  other  rapids  of  the 
Columbia  River  between  Celilo  and  the  mouth  of  the  Snake,  and  con- 
tinuation of  the  removal  of  ledges  from  Umatilla  Rapids  under  the 
appropriation  of  the  State  of  Washington. 

The  amount  expended  on  the  present  project  to  the  end  of  the 
fiscal  year  ending  June  30,  1908,  under  the  national  appropriation 
was  $34,051.10,  and  under  the  State  appropriation  was  $18,159.66.  It 
is  calculated  that  the  project  was  about  8  per  cent  completed  on  June 
30,  1908. 

The  region  which  this  improvement,  and  the  improvements  hi^er 
up  the  Columbia  and  on  the  Snake  River,  will  benefit  is  now  produc- 
ing annually  an  estimated  amount  of  36,000,000  bushels  of  wneat,  to 
say  nothing  of  the  fruit  and  cereal  products.  Of  the  wheat  pro- 
duced, about  10,000,000  bushels  are  required  for  home  consumption 
and  about  90  per  cent  of  the  remainder,  say  22,000,000  bushels,  are 
transported  to  the  coast  The  vast  areas  of  desert  land  now  being 
reclaimed  by  irrigation  will  greatly  increase  this  output. 

With  open-river  competition  through  The  Dalles-Celilo  Canal,  and 
with  the  reduction  in  rail  rates  which  will  surely  follow,  a  large 
saving  will  result  to  the  shippers  of  eastern  Oregon  and  Washington. 
What  that  saving  is  likely  to  be  can  not  be  estimated  in  advance,  even 
approximately.  A  reduction  of  25  per  cent  in  present  rates  would 
effect  an  annual  saving  of  $482,000  on  the  present  shipments  of  wheat 
from  that  source.  The  commerce  handled  by  the  few  boats  operated 
consisted  principally  of  wheat,  machinery,  and  general  merchandise, 
and  amounted  to  7,776  tons  during  the  calendar  year  1907,  valued  at 
approximately  $450,000. 

The  Open  River  Transportation  Company,  organized  for  the  pur- 
pose of  operating  boats  on  the  upper  Columbia  River,  is  now  nego- 
tiating for  the  construction  of  two  steamers  150  feet  in  length,  with 
a  carrying  capacity  of  250  tons  each. 

FEDERAL  APPBOPBIATION. 

July  1,  1907,  balance  unexpended $119,045.65 

June  30,  3908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement   .. 33, 096, 75 


July  1,  1008,  balance  unexpended 85,948.90 

July  1,  1908,  outstanding  liabilities 3,  259.00 

July  1,  1908,  balance  available 82,689.90 

July  1, 1908,  amount  covered  by  uncompleted  contracts 27. 622.00 

Amount  (estimated)  required  for  completion  of  existing  project 280,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement.  In  addition  to  the  balance 
unexpended  July  1,  1808 75,00a00 

Submitted  in  compliance  with  requirements  of  sundry  clvU  act  of 
June  4,  1897. 
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8TATB  APPROPRIATION. 

Jnly  1,  J907,  balance  nnexpended $25,000.00 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement     13, 1S9. 66 

Jnly  1,  1908,  balance  unexpended 11, 840. 34 

July  1,  1908,  outstanding  liabiUties 618. 00 

July  1,  1908,  balance  available 11,222.84 

(See  Appendix  V  V  7.) 

8.  Columbia  River  between  the  foot  of  The  Dalles  Rapids  and  the 
head  of  CelHo  FalU^  Oregon  and  Washington. — ^There  are  four  ob- 
structions : 

First  Threemile  Rapids,  3  miles  above  the  city  of  The  Dalles. 
While  the  current  here  is  swift,  the  obstacle  before  improvement  was 
a  channel  both  crooked  and  narrow. 

Second.  Fivemile  Rapids  (The  Dalles),  where  for  IJ  miles  the 
river  flows  with  high  velocity  between  precipitous  basaltic  walls  150 
to  200  feet  apart.  The  rapids  are  an  absolute  barrier  to  navigation 
of  any  kind. 

Third.  Tenmile  Rapids,  a  gorge  half  a  mile  long  similar  to  Five- 
mile  Rapids,  but  not  so  swift  or  turbulent 

Fourto.  CeHlo  Falls,  where  there  is  a  sheer  fall  of  20  feet  at  low 
wat^. 

To  overcome  the  last  three  barriers.  Congress  authorized  a  boat  rail- 
way in  the  act  approved  August  18,  1894,  but  the  railway  was  not 
buut  A  later  project  provided  for  short  canals  with  locks  at  Five- 
mile  Rapids  and  at  Celilo  Falls. 

The  present  project,  as  adopted  by  Congress  in  the  act  approved 
March  8,  1906,  provides  for  a  continuous  canal  on  the  Oregon  shore 
between  the  pool  above  Celilo  and  the  pool  below  Fivemile  Rapids, 
and  open-river  improvement  at  Threemile  Rapids.  As  subsequently 
modified  in  minor  details,  the  approved  canal  will  have  a  depth  of  8 
feet,  width  of  66  feet  at  bottom,  and  length  of  8^  miles,  with  five  locks 
300  feet  by  46  feet  by  7  feet  over  miter  sillsj  two  oi  which  will  be 
located  at  lower  end  of  the  canal,  one  at  Fivemile  Rapids,  one  at 
Tenmile  Rapids,  and  one  at  Celilo  Falls.  A  recent  revision  based 
on  accurate  surveys  has  resulted  in  reducing  the  curvature  of  the 
canal  trunk  at  a  number  of  points.  The  same  revision  contemplates 
omitting  heavy  masonry  walls  on  gravel  and  sand  foundations,  and 
using  in  such  localities  ordinary  levee  embankments  made  water-tight 
by  a  lining  of  concrete.  The  estimate  of  cost  has  also  been  revised 
to  allow  for  the  difference  between  the  assumed  prices  for  labor  and 
material  in  the  original  estimate  and  the  higher  prices  prevailing 
at  the  present  time.  In  round  numbers  the  present  estimate  is 
$4,900,000,  as  against  $4,125,000  in  the  original  estimate. 

Two  contracts  were  in  force  at  the  beginning  of  the  fiscal  year. 
The  first  contract,  which  was  dated  April  12,  1904,  providea  for 
blasting  out  rock  ledges  in  the  vicinity  of  Threemile  Rapids  so  as  to 
give  a  channel  at  least  10  feet  deep  at  low  water  for  a  width  of  200 
feet  at  one  point  and  250  feet  at  other  points.  Fifty  thousand  nine 
hundred  and  seventy  cubic  yards  of  rock  was  removed  under  this 
contract  The  contract  was  completed  in  March,  1908,  and  final 
payment  madn. 
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The  second  contract  was  dated  August  10,  1905,  and  provides  for 
constructing  one  boat  basin  and  one  lock  chamber  at  Ceiilo,  but  not 
the  lock  gates  nor  the  maneuvering  machinery.  The  contractors, 
Messrs.  Smyth  &  Jones,  have  made  very  slow  progress,  accomplishing 
less  than  one-half  of  the  contract  requirements  before  the  expiration 
of  the  time  limit,  January  1,  1907.  Owing  to  the  fact  that  the  sec- 
tion of  canal  under  construction  will  be  of  no  benefit  until  the  entire 
canal  is  completed,  and  also  to  the  fact  that  the  prices  are  very 
favorable  to  the  United  States,  the  time  limit  was  waived  and  the 
contractors  allowed  to  go  on  with  the  work.  During  the  year  they 
have  placed  14,746  cubic  yards  of  concrete,  1,299  cubic  yaros  of  rip- 
rap, 45,873  pounds  of  reenforcing  rods,  and  removed  6,965  cubic 
yards  of  solid  rock,  16,689  cubic  yards  of  common  excavation,  and 
1,015  cubic  yards  of  sand.  The  work  was  suspended  in  Apnl  <m 
account  of  the  summer  freshet.  It  is  expected  that  work  will  be 
resumed  about  August  and  that  all  of  the  work  under  tJie  contract 
will  be  completed  during  the  working  season. 

The  amount  expended  on  previous  projects  was  $27,112.83,  and  on 
the  present  adopted  project  to  June  30, 1908,  was  $392,136.92,  of  which 
$31^79.81  was  apphed  to  surveying,  preparing  plans,  etc.,  before  its 
adoption. 

After  allowing  for  the  completion  of  the  present  contract  there 
will  remain  a  balance  of  approximately  $200,000  from  previous  ap- 
propriations, $336,000  provided  by  the  sundry  civil  act  of  May  27, 
1908,  and  an  unappropriated  balance  of  $164,000  authorized  by  the 
act  of  March  2, 190?,  total  $700,000,  under  which  another  contract  will 
be  made  covering  the  construction,  save  the  concrete  lining,  of  about 
14,400  feet  of  canal  trunk  in  extension  of  the  work  now  in  progress 
at  Celilo.  Specifications  for  this  extension  have  been  prepared  and 
bids  therefor  will  be  opened  after  the  present  freshet  has  subsided. 

The  amount  estimated  as  a  profitable  expenditure  to  June  30, 1910, 
includes  $164,000  still  unappropriated  and  pledged  by  act  of  March 
2,  1907.  It  is  recommended  that  the  work  be  placed  on  a  continuing- 
contract  basis,  with  authorization  to  expend  $1,000,000  per  year  until 
the  work  is  completed.  If  this  is  not  done  an  appropriation  of 
$1,000,000  is  recommended  for  the  fiscal  year  ending  June  30,  1910. 
in  addition  to  the  $164,000  heretofore  pledged  but  not  yet  appro- 
priated. 

The  fluctuation  in  water  surface  from  extreme  low  water  to  ex- 
treme high  water  varies  from  32  to  90  feet  at  different  points  in  the 
short  stretch  of  river  from  Celilo  to  The  Dalles.  River  boats  can  now 
reach  Big  Eddy,  nearly  4  miles  above  The  Dalles,  at  favorable  stages, 
and  a  limited  amount  of  freight  has  been  transferred  between  steam- 
ers and  the  portage  railway  at  Big  Eddy,  and  between  the  portage 
road  and  a  single  steamer  operating  during  the  past  season  above 
Celilo.  The  influence  of  this  traffic  has  already  resulted  in  a  reduc- 
tion of  the  freight  rates  as  far  as  the  traffic  over  the  portage  road 
and  its  connecting  steamer  above  has  extended,  and  a  still  further 
reduction  is  anticipated  as  the  steamboat  service  on  the  upper  river 
is  increased. 

The  benefits  to  be  derived  from  the  completion  of  the  proposed  im- 
provement, the  country  to  be  affected,  and  the  probable  resource? 
to  be  developed,  with  maps,  etc.,  are  given  in  House  Document  Na 
228,  Fifty-sixth  Congress,  second  session.     Irrigation  projects  now 
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contemplated  should  within  a  few  years  further  increase  the  farm 
products,  and  it  is  expected  that  the  miprovement  will  reduce  present 
rreight  rates  on  large  quantities  of  produce  annually  shipped  oy  rail 
from  the  extensive  territory  drained  by  the  upper  Columbia  and 
Snake  rivers. 

Since  the  last  annual  report  the  Spokane,  Portland  and  Seattle 
Railway  Company,  a  corporation  under  the  joint  control  of  the 
Northern  Pacific  and  Great  Northern  Railway  companies,  has  com- 

Eleted  a  line  of  road  along  the  north  bank  of  the  Columbia  River 
etween  Kennewick,  Wash.,  and  Vancouver,  Wash.,  and  will  soon 
complete  the  bridges  across  the  Columbia  and  Willamette  rivers,  giv- 
ing-entrance  to  Portland,  Oreg. 

References  to  former  reports  are  given  on  page  673  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1906. 


Comparative  statement  of  trafflc  handled  hy  Oregon  State  Portage  Railway 
between  Big  Eddy  and  Celilo,  Oreg. 

Calendar  year. 

Tons. 

Estimated 
valae. 

1906 

8,068 
6,414 
4,800 

1185,800 
227,900 

1906 

1907 

186,000 

July  1, 1907,  balance  unexpended $462, 696. 40 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  inos.        336, 000. 00 
Received  from  sales  of  blueprints 9. 95 


798,706.35 


June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 
improvement 131, 941. 25 


July  1, 1908,  balance  unexpended 666, 765. 10 

July  1, 1908,  outstanding  liabUities 16,  270. 00 


July  1,  1908,  balance  available 650, 495. 10 


July  1, 1908,  amount  covered  by  uncompleted^contracts 100, 888. 00 

Amount  (estimated)  required  for  completion  of  existing  project.    3, 872, 392. 64 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80, 1910,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 «1, 164, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act 
of  June  4,  1897. 

(See  Appendix  V  V  8.) 

9.  Canal  at  the  Cascades^  Columbia  River.  Oregon. — This  improve- 
ment embraces  about  4^  miles  of  the  Columoia  Kiver  where  it  passes 
through  the  Cascade  Mountain  Range  and  where  it  is  contracted  into 
the  narrow  width  of  a  gorge  with  steep  slope  and  swift  current.  A 
fall  of  24  feet  at  low  water  and  a  lesser  fall  at  high  water  in  the 
upper  2,500  feet  of  the  gorge  creates  a  fearful  rapid,  whose  swift 
current,  rushing  over  many  obstructing  bowlders,  effectually  bars 
ui>stream  navigation  and  renders  downstream  navigation  unsafe. 
In  the  lower  4  miles  of  the  gorge  the  river  is  not  so  narrow  and  the 

•Of  this  amount  $164,000  is  for  contlnuinf -contract  work  authorlied  by  the 
river  and  harbor  act  of  March  %  1907. 
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current  not  so  swift  as  in  the  upper  half  mile;  but  even  here  naviga- 
tion was  unsafe  in  the  unimprovea  river  by  reason  of  obstructing  ledges 
and  bowlders,  upon  which  vessels  were  liable  to  be  swept  by  a  very 
swift  current.  The  improvements  made  consist  in  the  construction 
of  locks  around  the  steep  rapids  at  the  upper  end  of  the  gorge  and  in 
open-river  work,  such  as  blasting  out  ledges  and  bowlders  in  the 
lower  4:-mile  section. 

The  original  project  was  for  a  canal  and  locks  around  the  falls 
and  was  adopted  in  1877  and  modified  in  1886  and  1888,  and  included 
the  improvement  of  the  rapids  below  the  falls  to  secure  a  low- water 
channel  of  8  feet.  The  locks  were  about  462  feet  long  and  92  feet 
wide,  with  a  low-water  depth  of  8  feet  over  the  miter  suls. 

The  project  was  again  modified  in  1894  to  provide  for  utilizing 
the  upper  426  feet  of  the  uncompleted  canal  above  the  lock  gates  as  a 
second  lock.  It  provided  for  raising  the  protection  work  of  tite  canal 
walls  as  a  safeguard  against  flood  waters,  which  in  that  year  reached 
a  height  of  6  leet  above  previous  known  high  water. 

The  estimated  cost  of  the  original  project  was  $2,544,545,  and  of 
this  latter  modification  $413,360. 

The  canal  and  locks  were  first  opened  to  navigation  in  the  fall  of 
1896,  with  walls  and  slope  revetments  still  incomplete. 

The  amount  expended  on  the  original  and  modified  project  in  con- 
structing the  locks  and  the  necessary  keepers'  dwellings  and  other 
buildings  was  $3,819,139.73. 

The  amount  required  to  complete  the  locks  and  put  the  grounds  in 

f^ood  condition  is  $199,260.  Tnis  work  includes  tne  builcQng  of  the 
and  wall  of  the  upper  lock,  constructinff  three  sets  of  steps,  and  com- 
pleting the  paving  and  grading  on  the  land  side  of  the  canal.  Pro- 
vision should  be  made  lor  the  erection  of  an  oflSce  building  and  the 
blasting  out  of  some  obstructing  ledges  below  the  locks,  and  future 
appropriations  will  be  applied  to  that  purpose. 

The  expenditures  during  the  fiscal  year  were  on  account  of  care  and 
maintenance  of  works  and  plant  used  during  construction. 

The  head  of  navigation  for  boats  passing  the  locks  has  heretofore 
been  Threemile  Rapids,  IJ  miles  above  The  Dalles,  but  may  now  be 
said  to  be  at  Big  Eddy  by  reason  of  the  improvements  already  made 
under  the  contract  for  removing  dangerous  rocks  at  Threemile 
Rapids  (see  report  on  improving  Columbia  River  between  the  foot  of 
The  Dalles  Rapids  and  the  head  of  Celilo  Falls,  Oregon  and  Wash- 
ington, on  page  811  of  this  report). 

The  maximum  draft  that  can  be  carried  through  the  locks  at  the 
close  of  the  fiscal  year  is  about  6.5  feet  at  low  water,  owing  to  deposit 
.  on  the  canal  floors. 

The  yearly  rise  in  the  Columbia  takes  place  in  May,  June,  or  July, 
and  its  usual  height  above  extreme  low  water  is  about  40  feet. 

The  down-river  commerce  through  the  locks  consists  principally  of 
wheat,  flour,  miscellaneous  grain,  cattle,  horses,  wool,  and  countiy 
produce.  The  amount  of  this  commerce  for  the  fiscal  year  was 
24,537.98  tons,  valued  at  approximately  $1,472,242. 

The  up-river  commerce  is  principally  general  merchandise,  ma- 
chinery, and  railroad  supplies,  consisting  of  30,416.19  tons,  valued  at 
approximately  $1,824,998. 

References  to  former  reports  are  given  on  page  675  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1905. 
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nac«I  jev  ending  Joiie  Sfr^ 

Too*. 

E^nmted 

Talue. 

Komber 
of  pai- 

lew... _ 

i«,7oa 

17,710 

19,710 
A6J8I 
81,967 

46,384 
53,770 
U,a64 

33,906 
30,6S9 
34,763 

iwo.,,., ,,„„„„, ., 

1901** „ „ ,„ „.., 

19(X? ,,...,. „,,,„„„ ,.,,..  *.-,     ,  _     . 

1W3. ...-.- - , 

76v9n 

64,403 
1S3,0?0 

IVOl. -..,..,.„.„, „,,,,,„ .,„.._.....,.. ... 

2.aia,o40 

3,220.200 
»,  297, 240 

!«»....„ , „ , , „„„ 

1906.-— ,.,,...*,,4,  __.,...„....„„  .,,.„..„ 

1907 . ^_,, „„,, 

190«..._ .,„, , , 

Jnly  1, 1907,  balance  unexpended $2, 259. 86 

June  80,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 770. 10 


July  1, 1908,  balance  unexpended 1, 489. 75 

July  1,  1908,  outstanding  liabiUties 60. 00 


July  1.  1908,  balance  available 1,429. 75 


Amount  (estimated)  required  for  completion  of  existing  project 199,260.00 


Amount  that  can  be  profitably  expended  \A  fiscal  year  ending  June  80, 
1910,  for  works  of  improvement,  in  addition  to  the  balance  unex- 
pended July  1,  1908 108, 600. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  V  V  9.) 

10.  Operating  and  care  of  canals  and  locks  at  the  Cascades  of  the 
Columbia  River^  Oregon. — The  canal  and  locks  around  the  obstruc- 
tions in  the  Columbia  Kiver  at  Cascades,  Oreg.,  were  so  far  com- 
pleted that  they  were  opened  to  navigation  on  November  6, 1896,  since 
which  time  appropriations  have  been  made  under  the  general  work  of 
improvement  lor  further  completing  the  walls  and  Sope  pavement, 
grading,  etc.  A  general  description  of  the  location,  dimensions,  etc., 
IS  given  in  the  precedinj^  report 

From  the  opening  of  the  locks  there  has  been  a  gradual  accumu- 
lation of  sand  and  silt  from  year  to  year  in  the  upper  entrance  and  a 
corresponding  gravel  deposit  at  the  lower.  For  the  nine  years  fol- 
lowing the  opening  of  the  locks  these  deposits  were  not  troublesome, 
but  they  have  been  during  the  past  three  years.  Some  dredging  has 
been  done,  but  not  in  sufficient  amount  to  prevent  more  or  less  delav 
and  inconvenience  to  the  passing  of  boats  at  low  water.  In  the  fall 
of  1907  the  river  reached  an  unusually  low  stage,  and  the  deepest  boat 
plying  this  portion  of  the  river  was  unable  to  load  to  full  depth 
because  of  the  accumulation  of  silt  in  the  upper  entrance.  The 
amount  of  material  to  be  removed  is  approximately  50,000  cubic 
yards,  and  the  equipping  of  a  proper  dredge  and  the  dredging  will 
cost  approximately  $14,000.  Upon  request  of  the  district  officer  an 
allotment  of  that  amount  has  at  this  writing  been  made,  and  steps 
have  been  taken  to  prepare  a  dredging  plant  for  this  work  before  the 
low- water  season  sets  in. 

During  the  iBscal  year  the  sum  of  $14,569.84  was  expended  for 
dred^jig  in  Uie  canal  entrances  and  in  keeping  up  general  repairs  to 
the  operating  machinery,  grounds,  and  buiidinga 
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The  total  amount  expended  from  the  indefinite  appropriation  for 
operating  and  caring  for  the  locks  and  in  making  repairs  to  the  ma- 
chinery, valves,  etc.,  to  the  end  of  the  fiscal  year  1908  was  ^8,646.88. 

The  conunerce  through  the  locks  during  the  fiscal  year  amounted 
to  54,954.17  tons,  valued  at  approximately  $3,297,240.  This  com- 
merce consisted  principally  of  wneat,  flour,  miscellaneous  grain,  cat- 
tle, horses,  wool,  country  produce,  general  merchandise,  machinery, 
and  railroad  supplies,  a  detailed  statement  of  which  is  given  in  the 
district  officer's  report. 

(See  Appendix  V  V  10.) 

11.  Columbia  River  between  Vancouver^  Wash.j  and  the  mouth  of 
Willamette  Rioer. — Vancouver,  Wash.,  is  on  the  Columbia  River  103 
miles  above  its  mouth  and  5  miles  above  the  mouth  of  the  Willamette 
River.  At  low  water  the  tidal  influence  is  felt  to  the  extent  of  eight- 
tenths  of  a  foot  oscillation.  The  average  summer  freshet^  whidi 
culminates  in  June,  rises  to  a  height  of  20  feet  above  low  water.  Be- 
fore improvement  vessels  drawing  23  feet  could  come  within  2^  miles 
of  the  town,  but  no  farther  because  of  a  sand  bar  which  had  but  9  feet 
depth  at  low  water.  This  bar  was  the  result  partly  from  an  excessive 
width  in  the  main  river  and  partly  from  a  diversion  of  a  portion  of 
the  river  flow  around  Hay  den  Island. 

Under  a  project  of  1892  the  flow  around  Hayden  Island  was 
checked  by  the  construction  of  a  pile,  brush,  and  stone  dike  about 
3,000  feet  long  across  the  island  chute  and  a  corresponding  amount  of 
flow  was  concentrated  in  the  main  channel  across  tne  obstructing  bar. 
Improved  depth  resulted  but  not  sufficient  to  allow  tiie  passage  of 
schooners  and  other  vessels  of  about  20  feet  draft.  To  obtain  the  in- 
creased depth  desired  dredging  has  been  resorted  to  under  authority 
of  the  act  approved  March  3,  1905,  which  provided  for  the  mainte- 
nance of  a  channel  20  feet  deep  at  low  water  and  150  feet  wide.  The 
estimate  was  $60,000  for  original  work  and  $10,000  yearly  for  main- 
tenance. 

Under  the  modified  project  the  channel  was  dredged  in  1905  to  the 
desired  width  and  depth.  The  dredged  channel  received  a  deposit 
of  5  to  6  feet  depth  during  the  freshet  of  1906  and  was  restored  to 
the  original  depth  by  the  removal  in  the  following  fall  of  263,000 
cubic  yards  of  sand  at  an  approximate  cost  of  4  cents  per  cubic 
yard.  During  the  freshet  of  1907  the  channel  filled  up  again  and 
shoaled  to  a  depth  of  12  feet  at  low  water.  No  dredging,  however, 
was  done  during  the  fall  and  winter  of  1907-8  owing  to  the  sinking 
by  collision  of  the  dredge  Portland  of  the  Port  of  Portland,  which 
had  done  the  dredging  from  the  beginning  and  had  been  relied  upon 
to  do  it  again.  Under  funds  now  available  the  channel  will  be  re- 
dredged  after  the  present  freshet  and  this  redredging  ¥dll  be  neces- 
sary each  year. 

The  annual  maintenance  is  estimated  at  $10,000  a  year  and  that 
amount  is  requested  for  the  fiscal  year  ending  June  30, 1910. 

The  dike  is  in  good  condition. 

The  total  amount  expended  on  the  original  and  modified  projects 
to  June  30,  1908,  was  $143,014.08,  of  which  sum  $46,480.92  was 
applied  to  maintenance. 
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Steamboats  drawing  8  feet  can  navigate  the  river  as  far  as  The 
Dalles,  about  210  miles  from  its  mouth,  oy  passing  through  the  locks 
at  the  Cascades. 

Vast  forests  of  virgin  timber  are  within  easy  reach  of  Vancouver, 
and  the  country  also  produces  great  quantities  of  fruit,  hay,  grain,  etc. 

The  deep-sea  tonnage  from  Vancouver  is  lumber,  shipped  princi- 
pallv  by  coasting  vessels,  and  during  the  calendar  year  1906  amounted 
to  about  7,260,000  feet,  valued  at  approximately  $110,000. 

The  Spokane,  Portland  and  Seattle  Railway  Company,  a  corpora- 
tion under  the  joint  control  of  the  Northern  Pacific  and  &reat  North- 
em  Railway  companies,  has  completed  a  line  of  road  along  the  north 
bank  of  the  Columbia  River  between  Kennewick,  Wadi.,  and  Van- 
couver, Wash.,  and  will  soon  complete  the  bridges  across  the  Columbia 
and  Willamette  rivers,  giving  entrance  to  Portland,  Oreg. 

References  to  former  reports  are  given  on  page  677  oi  the  Annual 
Report  for  1905. 

July  1,  190T,  balance  unexpended $10,627.06 

June  80, 1908,  amount  expended  during  fiscal  year  for  maintenance 
of  Improvement 540. 14 


July  1,  1908,  balance  unexpended 9»  986. 92 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 10,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civU  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  V  V  11.) 

BXAMIKATIONS    AND    SURVEYS    MADE    IN    COMPLIANCE    WITH    THE   RIVEB 
AND  HARBOR  ACT  APPROVED  MARCH  2,  1907. 

Reports  on  preliminary  examinations  and  surveys  required  by  the 
river  and  haroor  act  of  March  2,  1907,  of  the  following  localities 
within  this  district  were  dulv  submitted  by  the  district  officer.  They 
were  reviewed  by  the  Boara  of  Engineers  for  Rivers  and  Harbors, 

Sursuant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
ocuments  as  indicated : 

1.  Preliminary  examination  and  survey  of  Coquille  River^  Oregon^ 
with  a  view  to  toe  removal  of  shoals  and  rocks  at  Us  m^outh. — Reports 
dated  March  23  and  October  11,  1907,  respectively,  are  printed  in 
House  Document  No.  399,  Sixtieth  Congress,  first  session.  A  plan 
for  improvement  at  an  estimated  cost  of  $27,840  is  presented. 

t.  Preliminary  examination  and  survey  of  Tillamook  Bay  and  bar 
up  to  the  town  of  TiUam^ok^  Oreg. — Reports  dated  March  27,  1907, 
and  February  13,  1908,  are  printed  in  House  Document  No.  966, 
Sixtieth  Congress,  first  session.  A  plan  for  improvement  at  an  esti- 
mated cost  01  $5,000  is  presented. 

S.  Preliminary  examination  and  survey  of  Coos  Bay  and  bar 
entrance^  Oregon. — Reports  dated  March  26,  1907,  and  February  19, 
1908,  are  printed  in  House  Document  No.  958,  Sixtieth  Congress, 
first  session.  A  plan  for  improvement  at  an  estimated  cost  oi 
$500,000  is  presented. 
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IMPROVBMBNT    OF    RIVERS    AND    HARBORS    IN    THB    8B00ND 
PORTLAND,  OREGON,  DISTRICT. 

This  district  was  in  the  charge  of  Lieut  Col.  S.  W.  Roessler,  Corps 
of  Engineers,  division  engineer,  Northern  Pacific  division. 

1.  Willamette  River  above  Portland^  and  Yamhill  JSiver^  Oregon,— 
Before  the  days  of  railroads,  navigation  was  carried  to  the  farthest 

Eossible  points  on  the  Willamette  Kiver  and  its  main  tributaries,  the 
rong  Tom  and  Yamhill  rivers.  Navigation  was  then  carried  on  in 
the  lower  stretch  of  Long  Tom  Eiver,  in  the  Yamhill  River  to 
McMinnville,  and  in  the  Willamette  Eiver  to  Eugene,  172  miles 
from  Portland.  In  the  upper  stretches  navigation  could  be  at- 
tempted only  during  medium  and  high  stages  of  rivers.  Since  the 
construction  of  railroads  navigation  has  ceased  in  Long  Tom,  in  the 
Yamhill  except  a  stretch  of  8  miles  above  its  mouth,  and  in  the 
Willamette  above  Corvallis,  119  miles  from  Portland.  Occasionally 
boats  still  go  to  Harrisburg,  152  miles  from  Portland,  but  this  navi- 
gation is  not  profitable  on  account  of  steep  slopes  and  swift  current 
Under  improvements  heretofore  made  and  annually  maintained  the 
Willamette  is  navigable  at  medium  stages  to  Corvallis,  119  miles 
from  Portland,  and  during  low  water  to  Independence,  83  miles  from 
Portland,  while  the  Yamhill  is  kept  open  to  Dayton,  8  miles  above 
its  mouth. 

The  original  project,  adopted  in  1870,  has  been  successively  modi- 
fied in  1878,  1896,  and  1904,  as  modifications  have  been  desirable  to 
meet  changed  conditions. 

The  project  of  1904,  under  which  operations  are  now  carried  on, 
contemplate  the  creation  and  maintenance,  by  bank  revetment,  con- 
traction dikes,  dredging,  and  snagging,  of  a  low-water  channel  12 
feet  deep  from  Portland  to  Oswego  (8  miles),  and  2^  to  8i  feet 
deep  from  Oswego  to  Corvallis  on  the  Willamette,  ana  to  Dayton 
on  the  Yamhill  River.  Snagging  only  is  contemplated  above  Cor- 
vallis and  that  is  not  often  required. 

The  operations  of  the  low-water  season  of  1907  consisted  in  dredg- 
ing shoal  ffravel  bars,  removing  snags,  and  repairing  dikes  and  revet- 
ments, ana  resulted  in  maintaining  navigation  throughout  the  year 
during  an  exceptionally  low-water  season. 

The  annual  maintenance  is  estimated  at  $30,000,  and  this  amount 
will  be  required  for  the  fiscal  year  ending  June  30,  1910.  A  further 
appropriation  of  $10,000  is  recommended  for  constructing  a  revetment 
opposite  Albany,  where  the  river  threatens  a  cut-off  to  the  injury  of 
the  main  channel,  and  for  extending  the  revetment  at  Independence. 

The  amount  expended  on  the  original  project  was  $247,747.51.  The 
amount  expended  on  the  project  of  1896  and  the  present  revised  proj- 
ect of  1904  up  to  the  close  of  the  fiscal  year  ending  June  30,  1908,  was 
$376,061.62.  This  amount  includes  $3,000  expended  on  the  improve- 
ment of  the  Long  Tom  River  and  $153,440.04  for  maintenance. 

The  variation  of  level  of  water  surfaces  on  the  Willamette  at  Salem 
from  extreme  summer  low  water  to  winter  high  water  is  23  feet,  and 
on  the  Yamhill  below  the  lock  and  dam  35  feet. 

The  commerce  of  the  Willamette  Valley  consists  of  farm  products, 
which  are  raised  on  the  rich  land  adjacent  to  the  river  and  generally 
shipped  to  the  Portland  market.  The  adjacent  forests  also  produce 
a  large  supply  of  logs  and  timber,  which  is  brought  down  to  the  river 
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in  annually  increasing  quantities,  the  products  being  either  shipped 
by  boat  or  floated  to  the  sawmills  along  the  river  or  to  the  paper-pulp 
mills  at  Oregon  City. 

The  amount  of  traffic  on  the  Willamette  Kiver  above  Portland  dur- 
ing the  calendar  year  1907,  including  saw  logs  towed,  was  412,846 
tons,  valued  at  approximately  $8,193,746.  Of  this  traffic,  96,426  tons, 
valued  at  approximately  $3,862,323,  including  a  large  i)ercentage  oi 
lo^,  was  handled  above  the  locks  at  Oregon  City. 

This  improvement  affords  water  transportation  for  a  large  part  of 
the  commodities  produced  in  the  valley,  and  is  instrumental  in  reduc- 
ing freight  on  railroad  shipments  from  valley  points.  Lines  of  the 
Southern  Pacific  Railway  Company  practically  parallel  the  river  on 
each  side,  and  an  electric  line  has  been  completed  during  the  year 
between  Portland  and  Salem. 

References  to  former  reports  are  given  on  page  680  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1905. 

Comparative  statement  of  tratJUc 


Calends^  year. 

TODB. 

EBtltDAt<!d 

!»«.„,. _ „._ , 

11^1&4 
117.782 
lS2,4fiS 

3S2,m 
383.911 

fiT,S24 

1S09«. ..>... .,— - » — *— — ** 

47,321 

iiBpm 

9^221 
00,610 

11KJ0 — >._ 

1901 ., ..,.*.*... , 

1902 ...__*...<,<......-*-...__-...  —  ...„  —  .**.,_.....,_.—  . 

1903 ...— ,,.. 

tii'miee' 

7p591,«23 

19DI, 

11W&........ ,,..„..., ,.....,-, 

£7  39A 

lflOS..„ 

1907..*.... , „..,^.. ....,,, 

41,lfl0 

41*9BS 

July  1,  1907,  balance  unexpended $68,356.64 

Refundment  of  overpayment .  50 


June  80,  1908,  amount  expended  during  fiscal  year : 

For  works  of  Improvement $17,000.00 

For  maintenance  of  improvement 22,648.82 


59, 367. 14 


39, 648. 82 


July  1,  1908,  balance  unexpended 19,708.32 

July  1,  1908,  outstanding  liabilities 2,224.00 

July  1,  1908,  balance  available 17,484.32 


Amount  (estimated)  required  for  completion  of  existing  project..  103,500.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement  and  for  maintenance,  in 
addition  to  the  balance  unexpended  July  1,  1908 40, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  W  W  1.) 

2.  Operating  and  care  of  lock  and  dam  in  TamhiU  River^ 
Oregon. — ^The  Yamhill  lock,  completed  in  1900,  is  situated  on  Yam- 
hill River,  8  miles  above  its  mouth  and  10  miles  below  the  head  of 
navigation  at  McMinnville. 

The  total  traffic  through  the  lock  during  the  year  was  2,020.76 
tons  of  freight  and  80  passengers.    The  freight  was  largely  log  rafts 
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and  some  pulp  wood  on  barges.  The  largest  year's  traffic  (1901)  was 
2,455  tons  miscellaneous  freight  and  1,199  passengers.  St^uner  traf- 
fic has  been  practically  abandoned  since  1902,  and  the  reason  given 
is  that  the  steamers  formerly  emplo]^  on  the  Yamhill  find  more 
profitable  business  on  the  Willamette.  It  is  claimed  by  steamboat 
interests  that  the  uncertainty  of  lock  operations  during  the  freshet 
season  of  winter  makes  it  impossible  to  compete  with  the  railroad 
rates. 

During  the  year  there  was  expended  in  operation  of  lock,  care, 
and  minor  repairs  $1,687.10,  a  part  of  which  was  on  account  of  out- 
standing liabilities  incurred  the  previous  year. 

The  total  amount  expended  to  the  end  of  the  fiscal  year  1908,  in- 
cluding the  like  expenditures  of  previous  years,  is  $36,183.21. 

(See  Appendix  W  W  2.) 

3.  Columbia  and  Lower  Willamette  rivers  below  Portland^  Oreg.-^ 
A  project  of  1877  provided  for  dredging  a  channel  to  a  depth  of  20 
feet  at  low  water.  A  modification  of  this  project  in  1891  provided  for 
a  further  deepening  of  the  channel  to  a  low-water  depth  of  25  feet, 
mainly  by  dredging,  and  a  State  organization  entitl^  the  "  Port  of 
Portland  Commission  "  was  organized  to  assist  in  this  work.  The 
act  of  June  13,  1902,  adopted  a  project  which  contemplates  a  large 
amount  of  contraction  dikes,  in  addition  to  dredginjg,  in  order  to  make 
the  25-foot  channel  more  or  less  permanent  anf  diminish  the  annual 
dredging  required.  The  estimated  cost  of  this  latter  project  was 
$2,971,300. 

Up  to  this  time  only  a  very  small  number  of  dikes  have  been  built, 
owing  to  the  lack  of  appropriations  in  sufficient  amount  to  undertake 
this  part  of  the  improvement  in  a  systematic  manner-.  The  improve- 
ment has  been  mainly  carried  on  and  maintained  by  annual  dredging. 
The  dredging  of  late  years  has  been  done  by  the  U.  S.  suction  dredge 
W,  S,  Ladd^  operating  in  the  lower  estuary,  and  two  large  pipe-line 
suction  dredges  of  the  Port  of  Portland  Commission.  These  latter 
have  been  operated  at  the  expense  of  the  United  StlEites  when  funds 
were  available,  at  other  times  at  the  expense  of  the  Port  of  Portland. 
The  result  of  the  combined  operations  of  these  three  dredges  has 
been  to  maintain  a  channel  which,  allowing  for  tide,  has  always  been 
able  to  pass  vessels  of  25  feet  draft.  The  ruling  depth  at  the  end  of 
the  fiscal  }^ear  was  about  22  feet  at  low  water,  with  a  single  point 
near  Astoria  having  a  depth  of  only  20  feet,  but  as  the  Columbia 
River  is  still  in  freshet  the  actual  available  depths  are  nearer  27  or 
28  feet.  As  usual  the  dredges  will  be  put  to  work  and  dredge  the 
shoalest  places  before  the  river  reaches  a  low  stage. 

The  amount  expended  prior  to  1877  was  $221,780.46;  from  1877 
to  adoption  of  prescfnt  project  was  $1,080,874.11,  and  on  the  present 
project  to  end  or  the  fiscal  year  1908,  exclusive  of  dredge  construction, 
$467,048.49. 

The  act  of  March  2,  1907,  appropriated  $300,000  for  constructing 
and  operating  a  dredge.  This  dredge  is  under  construction  on  the 
Atlantic  coast  and  will  be  delivered  here  during  the  coming  fiscal 
year.  The  amount  expended  on  her  construction  to  June  30,  1908,  is 
$179,723.38,  and  details  of  the  work  are  given  in  Appendix  H  9. 

The  work  of  the  past  fiscal  y^ar  cotvsisted  in  removing  an  obstmct- 
ing  pile  and  stone  dike  near  Vk^  xaouVkv  oi  >i}wb  ^"C^^sisas^Xi^  'R^:f«^ 
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repairing^stone  revetment  of  Coon  Island  and  dredging  by  the  U.  S. 
dmlge  W.  S.  Ladd  in  the  lower  reaches  of  the  estuary,  and  by  the 
dredges  of  the  Port  of  Portland  in  the  upper  reaches  of  the  ship 
channel.  The  W.  S.  Ladd  removed  duringthe  year  a  total  of  472,998 
cubic  yards,  and  the  two  dredges  of  the  Port  of  Portland  2,012,000 
cubic  yards.  The  expense  of  the  operations  of  the  Port  of  Portland 
dredges  was  borne  by  that  organization,  there  being  no  United  States 
funds  available. 

The  betterment  of  the  channel  by  dredging  is  necessary  pending  the 
construction  of  permanent  workg  of  contraction.  The  estunate  below 
provides  only  for  maintenance  of  a  26-foot  channel,  an  estimate  for  be- 
ginning dike  construction  being  deferred  in  order  that  other  works 
of  a  special  character,  such  as  the  construction  of  The  Dalles-Celilo 
Canal  and  the  purchase  of  the  private  locks  and  canal  in  the  Willa- 
mette River  at  Oregon  City,  may  be  provided  for  by  adequate  ap- 
{)ropriation  or  by  authorization  of  continuing  contracts.  When  these 
atter  have  been  cared  for,  the  permanent  improvement  of  the  lower 
Columbia  by  construction  works  should  be  undertaken. 

The  two  channels  around  Swan  Island  below  Portland  originally 
divided  the  current  of  the  river  to  the  detriment  of  both.  A  shoal 
bar  existed  at  the  head  of  each  channel.  To  remove  that  of  the 
east  channel  a  dike  was  constructed  across  the  head  of  the  west 
channel.  The  east  channel^  which  is  used  by  all  vessels,  is  very 
crooked  at  one  portion,  and  it  is  sometimes  dimcult  to  avoid  collision 
between  deep-sea  vessels  and  lo^  tows;  the  latter  are  the  main  source 
of  worry  to  the  deep-sea  navigators  in  the  Swan  Island  channel. 
There  is  a  general  desire  to  have  the  west  channel  dredged  out  to  a 
sufficient  depth  to  accomodate  log  tows.  This  improvement  is  deemed 
a  necessary  one  in  view  of  the  increasing  commerce  of  this  port. 
In  making  appropriation  for  the  improvement  of  the  ship  channel, 
it  is  recommendea  that  so  much  of  the  money  as  may  be  necessary  be 
authorized  for  dredging  out  the  west  channel  to  such  extent  as  may 
be  necessary  to  accommodate  log  tows.  A  gap  300  feet  wide  has  been 
left  in  the  dike  in  the  west  channel  to  pernut  the  passage  of  shoal- 
water  boats. 

The  head  of  deep-sea  navigation  for  shins  crossing  the  bar  at  the 
mouth  of  the  Columbia  is  at  Portland,  Or  eg.,  on  the  Willamette 
River,  110  miles  above  the  mouth  of  the  Columbia.  From  the  latter 
place  light-draft  river  boats  ascend  the  Willamette  River  for  150 
miles.  From  the  mouth  of  the  Willamette,  by  using  the  State  portage 
road.  12  miles  in  length,  the  Columbia  and  Snake  rivers  are  navigable 
for  light-draft  riverT)oats  at  low  water  to  a  point  on  the  Snake  River 
about  473  miles  from  the  mouth  of  the  Columbia. 

It  is  not  believed  that  the  completion  of  the  project  will  affect 
frlBight  rates,  but  the  improvement  has  been  a  benefit  to  shipping,  in 
reducing  delays  to  the  deep-draft  vessels  using  the  channel. 

The  export  commerce  using  this  waterway  consists  principally 
of  grain  and  lumber,  while  the  imports  are^  in  a  great  measure,  com- 
posed of  the  products  of  the  oriental  countries,  also  cement,  coal,  lime, 
sulphur,  etc  The  light-draft  tonnage  consists  mostly  of  dairy,  farm, 
.ana  lumber  producte,  also  miscellaneous  machinery  and  mercantile 
supplies. 

Tne  total  commerce  handled  during  the  ca\crvd«iX  ^^».t  \^y\  %5s^wxs\& 
to  4,251,681  tons,  estimated  at  approximate^  %^%^^^%A^u 
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References  to  former  reports  are  given  on  pages  683  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1905. 

Comparatioe  ttatemeni  of  traffic 


Calendar 

Handled  br  riTer  vee- 

Handled  by  sealing  vtissela 

Bandied  b7  liver  ana 

Fear. 

QujuitltT. 

DfUmated 
value. 

Receipt!. 

fihlp^ 

Total. 

fiHtmated 
value. 

qDAuHtr. 

value. 

tSffi 

lJ2l,iai 
1,489,708 
1,287.5«2 
l,a34,7S0 

1,,^220 
1. 905,451 
2,313,158 
2,331,121 
2,506,964 

Tona. 
27,776 
36,253 
32,905 
29,548 
145, 5t4 
173,006 
229,533 
210,026 
226,656 
572.441 

488,818 
336.134 
4a^.3S5 
639.736 
985,1*12 
6&9,178 
548,4^5 
736.779 
974,317 
1.092,276 

7b™. 

515,594 

572.387 

562.290 

660,^ 

1,131,426 

832,184 

778.328 

946,805 

1,200,973 

1,664,717 

1,037,106 

^204,004 

2,6fl«,76i 
2,42S,«0l 

2,683,779 
3,259,968 
3,532,094 
4,251,681 

ism...-. 

1900 

IS01.,,„ 

tyoa 

1903 

(fl04 

ISO& 

IB06..,.. 
1907,.... 

130^775,609 
26,712,839 
20,377,640 
81,583,804 

»27,281,30a 
SI,  786, 607 
34,407,991 
45,000,000 

l&e.Q66,ttl 

July  1,  1907,  balance  unexpended ^$386,218.75 

Received  from  sale  of  blueprints 14.85 


June  30,  1908,  amount  expended  during  fiscal  year : 

For  construction  of  dredge $178,556.06 

For  maintenance  of  improvement 61«095. 14 


886,23L10 


239,651.20 


July  1,  1908,  balance  miexpended ^146,579.90 

July  1,  1908,  outstanding  liabiliUes «  25, 462.  IS 


July  1,  1908,  balance  available 121,117.72 


July  1,  1908,  amount  covered  by  uncompleted  contracts i.  '  ^»  ®^^*  ^ 

Amount  (estimated)  required  for  completion  of  existing  project.,  z,  498,  509.93 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement  and  for  maintenance,  in 
addition  to  the  balance  unexpended  July  1,  1908 200, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  W  W  3.) 

4.  Mouth  of  Columbia  River j  Oregon  and  Washington. — Before 
improvement  there  were  at  different  times  from  one  to  three  channels 
across  the  bar,  with  depths  varying  from  19  to  21  feet  at  low  tide  in 
the  deepest  channel.  The  channel  was  also  unstable  in  position  and 
oscillated  at  intervals  within  an  arc  of  about  180°  between  Cape  Dis- 
appointment and  Point  Adams. 

A  project  of  1884  provided  for  constructing  a  low-tide  jetty  4^ 
miles  long  out  from  Point  Adams  on  the  south  side  of  the  entrance 
and  terminating  at  a  point  3  miles  south  of  Cape  Disappointment 
The  jettj  was  to  consist  of  a  rubblestone  enrockment  resting  upon  a 
foundation  course  of  brush  mattresses.  A  modification  of  the  project 
in  1893  provided  for  raising  the  jetty  to  a  high-tide  level  and  build- 
ing three  groins  500  to  1,000  feet  long  on  its  north  side.  The  estimate 
was  $3,710,000. 

« Including  $832.68  in  hands  of  Major  Deakyne  for  dredge  constmction. 

*  Including  $94,779.82  withdrawTi  \i^  'NIsl^ot  \>^«L>syDA  lot  ^stt^ngi^  ^scmatroctioD. 
^^  Including  $22,647.18  lor  ^ei^ge  cottHtaMeXXan. 
^For  dredge  construction. 
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This  jetty  was  completed,  as  projected,  in  1896,  at  a  cost  of  about 
$2,000,000,  and  closely  following  its  completion  an  increase  of  11  feet 
in  the  original  depth  was  realized,  giving  a  low-water  depth  of  31 
feet. 

This  increased  depth  was  not  long  maintained.  Progressive  de- 
terioration soon  set  m.  By  1899  the  available  depth  haa  lessened  to 
28  feet,  and  the  channel  had  shifted  into  an  unstaole  position  2  miles 
north  of  the  1896  channel.  By  1902  the  depths  had  decreased  to  21 
feet  at  low  water. 

The  question  of  further  improvement  was  taken  up  in  1899  and  it 
was  recommended  the  jetty  be  extended  a  farther  distance  of  3  miles. 
This  report  was  the  basis  upon  which  Congress  appropriated  $250,000 
(act  of  June  6,  1900)  for  repairing  the  jetty  tramway  pending  a  re- 
port and  recommendation  bv  a  board  of  engineers. 

The  report  of  this  Boardf  was  approved  by  the  Secretary  of  War 
March  16,  1903,  and  as  modified  in  respect  to  the  height  and  width 
on  top  of  the  enrockment,  constitutes  the  project  under  which  work 
is  now  carried  on.  It  provides  for  extending  the  south  jetty  2J  miles 
and  for  building  a  north  jetty  if  concentration  from  the  north  side 
of  the  entrance  snould  be  found  necessary.  The  project  also  provided 
for  a  dredge  to  aid  in  deepening  the  channel  ana  keeping  it  in  a  fixed 
position.  The  estimate  for  me  jetty  work  and  the  dredge  was 
$3,716,000. 

The  construction  of  the  south  jetty  extension  is  now  in  progress. 
The  difficulties  encountered  in  carrying  on  this  work  have  been  fully 
related  in  former  annual  and  special  reports.  These  difficulties  have 
arisen  from  the  heavy  seas  which  sweep  over  the  line  of  the  jetty 
extension  and  from  the  weakening  of  the  trestle  by  the  teredo.  So 
active  have  been  the  teredo  in  honeycombing  the  piles  that  a  trestle 
from  one  to  two  years  old,  supported  by  an  enrockment  only  raised 
to  low  tide  and  only  10  feet  wide  on  top,  has  been  on  several  occa- 
sions completely  destroyed  by  the  storms  of  a  single  winter.  The 
experience  acquired,  at  considerable  cost,  of  course,  during  the  first 
two  years  of  the  work  of  building  the  jetty  extension,  has  demon- 
strated that  to  hold  a  trestle  long  enough  to  finish  the  work  it  is  nec- 
essary to  raise  the  enrockment  to  a  level  of  mid  tide,  or  higher,  and 
to  give  it  a  width  on  top  greater  than  the  width  of  the  double-track 
trestle — about  26  feet.  The  experience  of  the  past  winter  has  demon- 
strated that  an  enrockment  to  mid  tide  for  tne  whole  width  of  the 
trestle  gives  the  piles  the  support  they  require  above  the  level  where  the 
teredo  is  most  active.  The  enrockment  built  last  calendar  year  was 
raised  to  mid  tide  for  the  full  width  of  the  trestle,  and  for  the  first 
time  in  four  years  the  trestle  withstood  the  winter's  storms  with  prac- 
tically no  injury.  Three  specimens  of  piles  recently  taken  out  of  this 
higher  enrockment  for  examination  were  free  from  the  slightest  trace 
of  the  teredo,  suggesting  the  thought  that  the  higher  and  broader 
enrockment,  compacted  by  an  admixture  of  small  stone,  formed  a 
complete  barrier  to  the  operations  of  the  teredo.  The  incident  is 
encouraging  and  there  is  now  no  longer  any  doubt  that  the  trestle 
can  be  maintained  until  the  jetty  is  finished. 

The  present  fiscal  year's  work  consisted  in  reerecting  a  trestle  over 
former  years'  extension  so  as  to  get  in  more  rock  «iTva  j^  ^  ^Xkw^xss^^ 
stone  to  the  further  extension  contemplated.   T\ife  dTvrava  ^^  ^^^^  xs^ 
BB  old  enrockmeDt  where  the  penetration  is  xmeex^aixi  «bS.  Ti«^«t  ^^sc^ 
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great,  and  bracing  them  so  as  to  make  the  structure  rigid  enough  to 
safely  convey  the  pile  driver  and  running  trains  until  support  can 
be  had  from  the  enrockment  is  a  difficult  and  dangerous  operation, 
requiring  a  high  order  of  skill  and  courage.  So  far  no  mishap  of  anj 
kind  has  occurred  in  this  difficult  trestle  building.  A  serious  acci- 
dent, however,  occurred  while  the  pile  driver  was  goim^  out  to  work 
one  morning,  the  driver  being  derailed  by  a  niisplEU^  switch,  top- 
pling over  with  all  hands  on  board,  and  becoming  a  complete  wrei 
The  casualties  were  three  lives  lost  and  several  severe  injuries. 

At  the  end  of  the  fiscal  year  the  trestle  had  been  extended  over  old 
.  enrockment  to  a  point  29,416  feet  from  the  root  of  the  jetty  at  Fort 
Stevens  and  the  enrockment  brought  up  to  level  of  an  average  of  4 
feet  above  low  tide  to  the  same  point  Before  the  end  of  July  the  end 
of  the  old  enrockment  will  be  reached  and  the  further  extension 
begun.  It  is  expected  to  place  from  3,500  to  4,000  tons  of  stone  per 
day  from  the  latter  part  of  July  to  the  end  of  the  working  season. 

The  usual  midsummer  surveyof  the  bar  was  made  in  June.  The 
results  are  very  encouraging.  Where  several  narrow,  poorly  defined 
channels  existed  a  year  ago  there  is  now  a  broad  channel  6,000  feet 
wide  and  25^  feet  deep,  excepting  at  several  points  where  isolatc^i 
sounding  of  24^  and  25  feet  were  obtained.  Another  encouraging 
exhibit  is  the  continuing  accretion  of  sand  on  both  the  north  and 
south  sides  of  the  jetty.    The  accretion  is  very  marked. 

The  dredge  Chinook  has  not  been  used  for  over  three  years  because 
her  boilers  are  unsafe.  The  recommendation  of  last  year  for  an  ap- 
propriation of  $100,000  to  install  new  boilers  and  make  minor  altera- 
tions to  the  upper  deck  is  here  repeated,  and  it  is  further  recom- 
mended that  a  sum  of  $100,000  be  appropriated  for  operating  the 
dredge.  It  is  the  district  officer's  opinion  that  with  a  depth  m  25| 
feet  to  operate  in,  the  dredge  can  be  used  at  almost  any  stage  of  tide 
in  fair  summer  weather,  and  that  the  use  of  the  dredge  will  be  benefi- 
cial in  further  deepening  the  bar  and  in  maintaining  the  channel  in 
a  fixed  position. 

The  amount  expended  on  the  work  under  the  original  project  was 
$1,968,753.14;  on  the  present  project,  $3,548,441.14. 

The  amount  named  in  the  money  statement  as  a  profitable  expendi- 
ture to  June  30,  1910,  includes,  first,  the  balance  of  the  amount  au- 
thorized under  continuing  contracts  in  the  act  of  March  2,  1907,  for 
completing  the  south  jetty,  and,  second,  the  sum  of  $200,000  for  re- 
pairing and  operating  the  dredge  Chinook,  Later  in  the  working 
season  it  will  be  possible  to  speak  with  some  certainty  how  much 
niore  the  work  is  costing  per  linear  foot  of  jetty  by  reason  of  the 
higher  and  wider  enrockment,  and  the  higher  prices  paid  for  labor 
and  material.  Should  an  appropriation  be  requirea  on  these  ac- 
counts, a  special  estimate  will  be  submitted  before  the  meeting  of  the 
next  Congress. 

A  deeper  bar  channel  will  admit  of  the  use  of  ships  of  greater  draft 
and  consequentlv  increased  carrying  capacity,  and  will  reduce  the  de- 
lavs  occasioned  by  rough  bar.  It  is  doubtful  whether  it  will  have  any 
erfect  on  freight  rates. 

For  commercial  statistics  see  report  on  improving  "  Columbia  and 
Lower  Willamette  rivers  below  Portland,  Oreg." 

Eeferences  to  former  reports  Vt\\>o^  Iowtv^  oxv^i^j^a  686-687  of  the 
Annual  Eeport  of  the  CTaiei  ofE^ivamefcx^  tox  \^^^. 
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July  1,  1907,  balance  unexpended $713, 804. 64 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908—  1, 450, 000. 00 
Received  from  sale  of  blueprints 19. 15 


2, 163, 823. 79 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 

Improvement 653, 700. 73 


July  1,  1908,  balance  unexpended 1,510,123.06 

July  1,  1908,  outstanding  liabilities 183,914.00 


July  1,  1908,  balance  available 1,326,209.06 


July  1,  1908,  amount  covered  by  uncompleted  contracts 999, 162. 00 

Amount  (estimated)  required  for  completion  of  existing  project—      250,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  in  addition  to  the  balance  unexpended  July  1, 1908 : 

For  works  of  improvement |250, 000. 00 

For  maintenance  of  Improvement 200, 000. 00 


Submitted  in  compliance  with  requirements  of  sundry  civil  act 
of  June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of 
1899. 


450,000.00 


(See  Appendix  W  W  4.) 

6.  Improving  Clatskanie  River^  Oregon. — ^The  Clatskanie  Eiver 
rises  in  the  Coast  Range  and  empties  into  the  Columbia  River  65 
miles  below  Portland  Oreg.  The  head  of  navigation  is  the  town 
of  Clatskanie,  3  miles  above  the  mouth,  from  which  large  quantities 
of  lumber  and  shingles  are  shipped  by  water.  This  stretch  of  river 
is  tidal  with  a  variation  of  water  level  due  to  tides  only  of  about  5 
feet  and  due  to  tides  and  Columbia  River  freshets  10  feet. 

Before  improvement  the  obstructions  to  navigation  were  a  single 
shoal  with  but  2  to  3  feet  of  water  on  it  near  the  mouth  of  the  river 
and  a  narrow  and  tortuous  channel  around  two  sharp  bends. 

.  A  project  adopted  by  the  river  and  harbor  act  of  March  3,  1899, 
providea  for  dredging  this  shoal  and  cutting  oflP  two  sharp  bends  by 
means  of  cut-off  channels,  at  an  estimated  cost  of  $13,000.  This  im- 
provement has  been  completed  and  has  resulted  in  giving  a  depth  of 
5  feet  over  the  shoalest  place  and  in  making  the  channel  to  Clatskanie 
shorter  and  easier  of  navigation. 

The  work  done  during  the  fiscal  vear  was  the  redredging  of  the 
shoal  below  Clatskanie  at  a  cost  of  $588,  which  included  all  the  ex- 
penditures made  during  the  fiscal  year.  The  amount  expended  on  the 
project  to  June  30,  1908,  was  $12,675.47,  of  which  $868.10  was  ap- 
plied to  maintenance.  The  result  accomplished  was  the  restoration  of 
the  channel  to  a  depth  of  4  feet. 

The  commerce  of  Clat«{kanie  River  consists  of  sawmill  products, 
farm  products,  and  general  supplies.  During  the  calendar  year  1907, 
this  commerce  aggi'egated  22,925  tons,  valued  at  approximately 
$280,616. 

The  Astoria  and  Columbia  River  Railroad  crosses  the  valley  near 
the  town  of  Clatskanie,  but  the  river  does  the  bulk  of  the  business 
because  it  is  the  cheaper  route  of  transportation. 

References  to  former  reports  are  given  on  pace  688  of  the  Annual 
Report  of  the  Chief  of  Engineers  for  1905,  and  on  pag^  X^^  ol  xJm^ 
Annusd  Report  for  1906. 
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Comparative  statement  of  iraffle. 
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July  1,  1907,  balance  unexpended 1912.53 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance  of 

improvement 088. 00 


July  1,  1908,  balance  unexpended 324.53 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  80, 
1910,  for  maintenance  of  improvement,  in  addition  to  the  balance 

unexpended  July  1,  1908 600.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of  June 
.  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  W  W  5.) 

6.  Cowlitz  and  Lewis  rivers^  Washington, — {a)  Cowlitz  River.-^ 
The  Cowlitz  River  rises  in  the  Cascade  Kange  and  tLows  in  a  south- 
erly direction  and  empties  into  the  Columbia  64  miles  from  the  sea. 
The  extreme  head  of  navigation  is  about  10  miles  above  Toledo,  or 
46  miles  above  the  mouth.  For  a  stretch  of  36  miles  downstream 
from  this  point  the  stream  is  tortuous  and  nontidal,  abounds  in 
numerous  sand  and  gravel  bars,  is  frequently  obstructed  by  snags, 
and  is  navigable  at  medium  and  the  lower  stages  by  small  light-draft 
boats  only.  On  this  portion  of  the  river  a  single  boat  maKes  thi^^ 
trips  weekly  each  way. 

The  lower  9  miles  of  the  river  is  tidal,  with  a  rise  in  the  tide  of 
zero  at  the  upper  end  to  4  feet  at  the  mouth.  This  portion  of  the 
river  is  also  narrow  and  tortuous,  but  has  a  better  ruling  depth  than 
the  nontidal  section.  As  in  the  upper  part  of  the  river,  the  lower  9 
miles  is  obstructed  by  sand  and  gravel  bars  and  snags.  The  river 
is  liable  to  freshets  22  feet  or  more  in  height  during  the  winter 
season. 

Kelso,  containing  1,500  inhabitants,  and  located  4J  miles  above 
the  mouth  of  the  river,  is  the  principal  business  town  of  the  valley. 
It  is  the  center  of  a  large  lumber  and  shingle  manufacturing  indus- 
try, and  the  point  at  which  a  large  number  of  log  and  pile  rafts  are 
made  up  for  towage  to  Portland  and  other  points. 

The  original  project  for  the  river's  improvement  was  adopted  in 
1880,  and  was  designed  to  aid  navigation  by  the  deepening  of  sand 
bars  and  the  removal  of  snags^  at  an  estimated  cost  of  ^,000  the 
first  year  and  $2,000  for  succeeding  years. 

The  appropriations  made  for  this  work  have  been  expended  from 

time  to  time  in  snagging  and  blasting  out  obstructions  and  in  later 

years  in  opening  some  of  the  more  troublesome  bars  by  dredging. 

The  expenditures  to  the  cVosey  oi  t\v^  ^^"a.\  ^^^t  1908  amount^  to 

$51^28.S3y  of  which  sam  %^^^1^S&  mvj  \y6  t^^^i^^  ^  %.^^fA.\ft 

XQaintenance. 


I 
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The  expenditures  during  the  fiscal  year  were  applied  to  snag- 
ging and  dredging  and  in  constructing  1,150  linear  feet  of  gravel  sul 
and  bank  revetment  to  prevent  the  formation  of  a  cut-off  channel  in 
the  vicinity  of  Castlerock,  where  much  damage  was  done  by  the 
great  freshet  of  the  winter  of  190^7. 

The  project,  except  as  to  maintenance,  has  been  considered  com- 
pleted. The  maximum  draft  that  could  be  carried  over  the  shoalest 
Slace  at  the  dose  of  the  year  was  approximately  14  to  16  inches, 
[elso  and  Castlerock,  the  principal  towns  on  the  river,  are  also  on  the 
main  line  of  the  Northern  Pacific  Railway,  and  the  river  is  a  great 
factor  in  regulating  freight  rates  on  shipments  from  those  places  to 
competing  points  on  the  river.  The  products  of  the  valley  are  mar- 
keted principally  at  Portland,  and  are  usually  handled  by  the  river 
boats. 

The  available  balance  and  the  appropriation  recommended  will  be 
applied  to  snagging  and  dredging  operations  for  maintenance  of  the 
improvement. 

The  traffic  consists  of  lumber  and  farm  products  and  general 
merdiandise,  of  which  66,424  tons  was  handled  during  the  year 
1907,  valued  at  approximately  $3,390,000.  In  addition  to  this  ton- 
nage 99,156,000  leet  B.  M.  of  logs  was  floated  down  the  stream, 
having  an  estimated  value  of  $330,780. 

Keference  to  former  reports  is  given  on  page  689  of  the  Annual 
Report  for  1906. 

Comparative  statement  of  traffic 
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This  statement  does  not  Include  90,156,102  feet  B.  M.  (110,260  tons)  of  logs  sent  down 
this  stream  in  1907,  having  an  estimated  value  of  $330,780. 

July  1,  1907,  balance  unexpended $12,891.75 

June  SO,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  Improvement 11, 470. 08 


July  %  1908,  balance  unexpended 1, 421. 67 


Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June  SO, 
1910,  for  worlds  of  improvement  and  for  maintenance,  in  addition 
to  the  balance  unexpended  July  1,  1908 (•) 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

{h)  Lewis  River. — ^Lewis  Eiver,  Washington,  empties  into  the 
Columbia  Eiver  25  miles  from  Portland  and  14  miles  below  the 
mouth  of  the  Willamette.    At  a  point  SJ  miles  from  its  mouth  it 


«  See  consolidated  money  statemesit  on  ^tSi^  ^Q&« 
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divides  into  the  North  and  East  forks.  Woodland,  on  the  North 
Fork,  7i  miles  from  the  mouth,  and  La  C^ter^  on  the  East  Fork,  7 
miles  from  the  mouth,  are  the  heads  of  navigation. 

The  lower  stretches  are  tidal  during  low-water  periods  of  the 
Columbia  with  an  average  variation  of  2  feet  at  the  mouth,  1^  feet 
at  La  Center,  and  no  variation  at  Woodland.  In  freshet  periods  of 
the  Columbia,  the  river  is  subjected  to  back  water,  15  to  20  feet  in 
height,  from  the  Columbia,  at  which  time  the  water  spreads  over  a 
lar^e  area  of  bottom  land. 

At  average  low  stage  there  was  a  navi^ble  depth  of  about  2  feet 
to  La  Center  and  1  foot  to  Woodland  when  improvement  was  com- 
menced in  1898. 

The  first  project  (see  Annual  Report  of  the  Chief  of  Engineers  for 
1897,  p,  3475)  provided  for  removing  sna^,  some  dike  and  dam  work, 
and  dredging  to  facilitate  low-water  navigation  to  La  Center,  at  an 
estimated  cost  of  $20,460.  The  acts  of  June  13,  1902,  and  March  2, 
1907,  extended  the  improvement  up  the  North  Fork.  The  woA 
under  this  project  has  been  the  deepening  of  the  channel  by  dredginc 
and  the  removal  of  snags,  stumps,  and  Toga  as  far  as  La  Center  ana 
Woodland. 

During  the  year  the  sna^  boat  Mathloma  was  employed  in  clearing 
the  channel  or  the  North  Fork  as  far  as  Hayes  Bend,  12J  miles  from 
the  mouth,  of  obstructing  logs  and  snags.  The  most  serious  obstruc- 
tion of  the  year  was  the  formation  of  a  bar  in  the  draw  span  of  the 
Northern  I^acific  bridge,  about  which  much  complaint  was  made, 
owing  to  the  fact  that  the  railroad  company  was  very  slow  in  doing 
the  necessary  dredginff. 

The  project  is  completed  except  as  pertains  to  maintenance.  No  in- 
crease m  depth  has  resulted  from  the  work  done  in  the  past  year,  the 
conditions  being  such  that  light-draft  boats  were  operated  throughout 
the  year.  The  maximum  draft  that  could  be  carried  over  the  shoalest 
portion  at  the  close  of  the  year  is-  believed  to  be  as  previously  re- 
ported, viz,  on  the  main  river  about  4  feet,  and  on  the  two  forls  to  Uie 
head  of  navigation  about  1  foot. 

The  available  balance  will  be  used  in  snagging,  if  required,  this 
coming  season,  and  the  appropriation  recommended  will  be  applied 
to  snag^ng  and  dredging  for  maintenance  of  improvement. 

The  river  is  the  omy  means  of  transporting  the  products  of  the 
valley  to  the  Portland  naarket  except  at  the  town  of  Woodland,  where 
the  Northern  Pacific  Railway  crosses  the  river,  and  the  resulting  com- 
petition has  a  beneficial  effect  on  freight  rates  on  all  shipments  from 
that  point.  The  commerce  consists  principally  of  lumber  and  farm 
products  and  general  supplies.  During  the  calendar  year  1907  the 
commerce  amounted  to  20,140  tons,  not  including  large  quantities  of 
logs  floated  down  the  stream.  The  estimated  value  is  approximately 
$1,179,117. 

The  amount  expended  on  this  work  up  to  the  dose  of  the  fiscal 
year  1908  was  $19,659.58. 

References  to  former  reports  are  given  on  pages  690-691  of  the 
Annual  Report  of  the  Chief  of  Engineers  for  1905. 
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Comparative  statement  of  traffic 


Cnl^tidnr  yis&r. 

ToikB. 

value. 

gen*. 

IflOB „ 

17,277 
18,  £31 

19,034 

IA,S3S 

ISTO .,„,,,,.—  „,,.,. 

ia,8&l 
14, 12B 

IfiOO - ->_..-—.. 

1901, „ 

16,633 

1902 *.- ,»,.**.**.        .     ,,      .        **.»»*****.,* 

13,098 
IS,  IXi8 

ifioa. .„ 

1904. ....*,......» ,*,,****,.**  ..  ...»„,.,..*..,..,,.......  .... 

1,067,733 

960,120 

1,179,117 

12  84*5 

1906 , 

i9oa .....>...... -.^^- - - ............ 

29,0^26 
16  614 

1907 

i^,aa9 

This  statement  does  not  include  10,439,424  feet  B.  M.  (17,390  tons)  of  logs  sent  down 
this  stream  in  1907,  having  an  estimated  value  of  $52,197. 

July  1,  1907,  balance  unexpended $4, 574. 93 

June  SO,  1908,  amount  expended  during  fiscal  year  for  maintenance  of 

Improvement 1, 284. 51 

July  X  1908,  balance  unexpended 3, 290. 42 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement  and  for  maintenance,  in  addi- 
tion to  the  balance  unexpended  July  1,  1908 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


(•) 


CONSOLIDATED. 

July  1,  1907,  balance  unexpended $17, 466. 68 

Jane  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 12, 754. 69 

July  1,  1908,  balance  unexpended 4, 712. 09 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement  and  for  maintenance,  in  ad- 
dition to  the  balance  unexpended  July  1,  1908 7, 600. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  W  W  6.) 

7.  Grays  River^  Washington, — Grays  Eiver  is  a  tributary  of  the 
Columbia  River,  emptying  into  Grays  Bay  nearly  opposite  Astoria, 
Oreg.  A  small  boat  of  75  tons  burden  carrying  freight  and  passen- 
gers makes  daily  trips  between  Astoria  and  a  point  8  miles  up  the 
tidal  portion  of  the  river.  The  principal  navigation  is  towing  logs. 
At  the  mouth  of  the  river  the  range  m  tide  is  5  to  8  feet  and  uie 
available  depth  at  low  water  3  feet. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $2,500 
for  the  purpose  of  removing  logs,  snags,  and  stumps  from  the  channel 
and  overhanging  trees  from  the  banks,  and  the  snag  boat  Mathloma 
worked  there  in  December,  removing  the  worst  obstructions,  though 
retarded  in  her  operations  by  several  freshets.  The  available  balance 
wUl  be  expended  Dy  sending  in  a  small  party  with  skiffs  and  blasting 
appliances  to  blast  out  and  demolish  such  logs  and  stumps  as  may 
still  be  in  the  way  of  steamboat  navigation. 

July  1.  1907,  balance  unexpended 12,600.00 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement      1»  113. 30 

July  1,  1908,  balance  unexpended V^»fcA^ 

(See  Appendix  W  W  7.) 
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8.  Gauging  waters  of  Columbia  River^  Oregon. — ^The  object  of  this 
gau^ng  IS  to  obtain  data  for  use  in  connection  with  the  improvement 
of  me  river  and  to  supply  information  to  persons  interested  in  its 
navigation. 

The  self -registering  gauge  was  established  at  Astoria  in  November, 
1888,  where  it  was  kept  in  operation  up  to  August,  1899,  and  then 
moved  to  Fort  Stevens,  where  it  could  be  more  economically  main- 
tained. Daily  bulletins  have  been  exhibited  for  the  benefit  of  ship- 
ping interests.  A  river  gauge  was  also  established  at  the  mouth  of 
the  Willamette  River  and  daily  records  of  the  readings  kept.  In  view 
of  the  benefit  to  commerce,  the  maintenance  of  these  gauges  is  con- 
sidered a  worthy  object. 

The  amount  expended  on  this  work  up  to  June  30,  1908,  was 
$8,529.94. 

July  1,  1907,  balance  unexpended $1«613.40 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 143. 34 

July  1,  1908,  balance  unexpended 1,470.08 

July  1,  1908,  outstanding  liabilities 10.00 

jnly  1,  1908,  balance  available 1,460.08 

I  Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  in  addition  to  the  balance  unexpended  July  1,  1908 1, 000. 00 
Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 
(See  Appendix  W  W  8.) 

EXAMINATION    AND   SURVEY   REQUIRED   BY   THE   RIVER   AND    HARBOR  ACT 

OF  MARCH  2,  1907. 

The  local  officer  was  also  charged  with  the  duty  of  making  a  pre- 
liminary examination  and  survey  of  Cowlitz  River  up  to  Castleroch, 
Wash.^  provided  for  in  the  river  and  harbor  act  of  March  2,  1907,  and 
report  thereon  will  be  duly  submitted  when  received. 

IMPROVEMENT  OF  RIVERS  AND  HARBORS  IN  THE  SEATTLE.  WASH- 
INGTON, DISTRICT. 

This  district  was  in  the  charge  of  Mai.  H.  M.  Chittenden,  Corps  of 
Engineers.  Division  engineer,  Lieut.  Col.  S.  W.  Roessler,  Corps  of 
Engineers. 

1.  Willapa  River  and  Harbor^  Washington. — ^Willapa  Harbor  con- 
nects with  the  Pacific  Ocean  in  the  extreme  southwestern  part  of  the 
State  of  Washington.  Willapa  River  flows  into  the  bay  at  its  eastern 
extremity,  about  10  miles  from  the  sea  entrance  to  the  harbor. 

South  Bend,  near  the  mouth  of  the  river,  the  terminus  of  a  branch 
line  of  the  Northern  Pacific,  and  Raymond,  about  3  miles  above  South 
Bend,  are  the  principal  towns  in  that  locality.  Willapa  is  a  small 
town  10  miles  above  South  Bend.  North  River  is  a  stream  flowins 
into  the  bay  from  the  north,  and  Nasel  River  is  an  arm  making  off 
from  the  southeast  part  of  the  bay  proper. 

Ori^nally  shoals  existed  in  the  river  below  Willapa,  and  there  was 
a  log  jam  in  North  River. 

The  original  project  adopted  by  act  of  July  13, 1892,  contemplated 
dredging  100  feet  wide  to  a  depttv  oi  %  i^t  ^A.  lo^  water  through  the 
reef  just  below  Willapa  aivd  t\v^  c\o?\w^  oi  ^\^^  '^ws.^^  \!ls«Kt^^^s^^J. 
JBend  by  means  of  dikes,  Y?i\ii  i\v^  ob\^cX  oim^x^s^sflN^es^xa^sSL^^^ 
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by  soonr.  This  project  was  modified  by  act  of  March  2, 1907,  which 
provided  for  dredging  a  channel  150  leet  wide  and  12  feet  deep  at 
mean  lower  low  water  through  the  shoals  between  South  Bend  and 
Baymond,  at  an  estimated  cost  of  $25,000.  ^ 

Under  acts  of  Au^st  18,  1894,  and  March  3,  1899,  removal  of  the 
log  jam  in  North  River  was  authorized. 

Tne  amount  expended  on  original  and  existing  project  to  close  of 
fiscal  year  ending  June  30,  1908,  was  $60,838.64,  of  which  $4,040.20 
was  applied  to  the  maintenance  of  dikes  and  for  inspection  of  obstruc- 
tions to  navigation. 

The  dredging  work  authorized  by  act  of  March  2,  1907,  was  com- 
menced November  15,  1907,  and  completed  February  29,  1908.  The 
work  was  done  by  contract. 

The  appropriation  recommended  will  be  applied  to  maintenance  of 
existing  cnannels  and  dikea 

The  best  channel  depth  at  low  water  is  now  about  16  feet  to  South 
Bend,  and  to  Baymond  and  Willapa  about  12  feet. 

The  extreme  variation  of  water  levels  is  14  feet,  and  the  mean 
Tariation  is  9  feet. 

The  North  and  Nasel  rivers  are  navi^ble  only  for  small  boats  of 
light  draft  for  a  comparatively  short  distance  above  their  mouths, 
and  this  distance  is  extremely  variable  with  the  tides.  The  principal 
business  on  these  rivers  is  the  rafting  and  floating  of  logs.  The  log 
and  lumber  business  on  Willapa  Bay  and  tributary  streams  is  by  far 
tihe  most  important  part  of  the  water  traffic. 

Ewport8  and  imports. 


Calendar  year. 

Tona. 

Value. 

Calendar  year. 

Tona. 

Value. 

1896 

82.899 
61.150 
42,090 
89.588 
61.999 

1874.060 
756.682 
266,080 
229.686 
402.050 

1908 

74,476 
78.806 
76,718 
116.717 
183,801 

•446,800 

1899 

1904 

889  377 

1900 

1905 

456,218 

1901 

1906 

1.220.484 
1,847,810 

1902 

1907 

The  direct  effect  on  freight  rates  of  the  work  done  is  not  known 
definitely. 

Reference  to  reports,  etc.,  may  be  found  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  1907,  page  781. 

The  full  amount  for  improvement  as  heretofore  authorized  by  Con- 
gress has  been  appropriated. 

July  1,  1907,  balance  unexpended $25,179.44 

June  80,  1908,  received  from  sales .  60 

25, 179.  M 
June  80,  1908,  amount  expended  during  fiscal  year  for  works  of 
improvement 24, 668. 08 


July  1,  1908,  balance  unexpended.. 


511.86 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
80,  1910,  for  maintenance  of  Improvement,  in  addition  to  tbe 
balance  unexpended  July  1,  1908 6,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  X  X  1.) 

£.  Oraj/8  Harbor  and  hat  entrance^  WasMngiiOTv.— Git^^^^»:^|^'^ 
iB  B  huge  bay  in  the  southwestern  part  of  t3M^  BXaA^e^  ol^^s3DM^*«a.% 
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connecting  with  the  Pacific  Ocean.  It  has  a  total  length  fnmi  east 
to  west  01  17  miles,  and  its  greatest  breadth  north  and  soutli  is  14 
miles. 

A  large  part  of  the  bay  is  occupied  by  tide  flats,  bare  at  low  water. 
At  low  tide  the  area  covered  by  water  is  estimated  at  30.6  square 
miles,  or  less  than  one-third  of  the  total  area. 

A  short  distance  within  the  harbor  entrance  are  large  areas  afford- 
ing anchorage  for  deep-draft  vessels. 

The  harbor  entrance  is  between  two  low  sandj^  peninsulas,  whidi 
are  about  12,500  feet  apart,  measured  between  high-tide  lines. 

Through  this  entrance  there  is  a  channel  having  a  maximum  depth 
of  100  feet  or  more.  A  single  broad  waterway  extends  for  more  than 
2  miles  out  to  sea  from  the  entrance,  with  depths  gradually  diminish- 
ing to  30  feet.  At  the  outer  end  of  this  deep  waterway  lies  a  bar 
convex  to  the  sea  and  extending  each  way  to  the  sand  spits  on  the 
two  sides  of  the  harbor  throat. 

Across  the  bar  there  was  ori^nally  no  good  permanent  channel,  but 
there  were  several  variable,  shifting  channels  having  depths  of  about 
12  or  13  feet.  The  general  average  width  of  the  bar  between  the 
inner  and  outer  18-foot  curves  was  one-half  mile. 

The  original  project,  adopted  by  Congress  June  3,  1896,  provided 
for  the  control  of  tidal  currents  by  means  of  a  single  jetty  ex- 
tending out  to  sea  from  the  point  on  the  south  side  ot  the  harbor 
throat  a  distance  of  about  3J  miles,  with  a  view  to  improving  and 
maintaining  the  channel  over  the  bar  by  scour.  The  jetty  was  to 
be  of  rubblestone,  built  above  high-tide  level.  This  project  contem- 
plated a  depth  of  24  feet  at  mean  low  water. 

The  estimated  cost  was  $1,000,000.  The  act  making  the  first  appro- 
priation for  this  work  authorized  the  making  of  a  continuing  contract 
or  contracts.  In  accordance  with  this  authority  a  contract  for  the 
entire  work  was  entered  into  after  due  advertisement.  This  contract 
was  approved  by  the  Chief  of  Engineers  February  23,  1898.  Work 
under  it  commenced  in  March,  1898,  and  terminated  September  15. 
1902.     No  construction  work  on  the  south  jetty  has  been  done  since. 

The  project  was  enlaro:ed  by  the  river  and  harbor  act  of  March 
2,  1907,  which  provided  for  the  construction  of  a  jetty  on  the  north 
side  of  the  harbor  throat,  extending  out  to  sea  9,000  feet  from  the 
ocean  high-water  line,  at  an  estimated  cost  of  $600,000.  The  act 
approj)riated  $200,000  and  authorized  continuing  contracts  for  com- 
pleting the  project  in  the  additional  sum  of  $400,000,  of  which  amount 
there  remains  $100,000  to  be  appropriated. 

The  amount  expended  to  June  30,  1908,  was  $1,099,081.99,  of  which 
$0,235.72  was  for  maintenance  and  surveys. 

Tlie  work  on  the  north  jetty  has  been  in  progress  for  about  nine 
months.  The  necessary  land  tor  approach  and  operating  plant  was 
donated  to  the  United  States  by  local  interests.  The  tresUe  approach 
lo  the  jetty  and  the  wharf  and  other  features  of  the  shore  works  were 
built  under  contract,  the  work  conmiencing  on  October  24,  1907,  and 
being  completed  March  31,  1908.  A  contract  has  been  made  for  tiie 
stone  for  the  jetty,  the  other  material  being  furnished  under  emer- 
^encv  contracts  or  purchase  in  open  market.  At  the  close  of  the 
hscal  year  the  jetty  nad  progressed  2,624  feet  from  high-water  line. 
Progress  has  been  delayed  by  Ib^k  i^iW-wi^  olxikfc  ^^ni^Ltc^jctors  to  furnish 
stone  as  fast  as  required. 
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The  work  of  maintenanoe  consisted  only  in  care  of  the  property. 

The  appropriation  recommended  will  be  appliied  to  continuing  con- 
struction of  the  north  jetty. 

The  bar  channel  has  shown  variations  in  depth  and  position  during 
the  year.  The  maximum  draft  that  could  be  carried  June  30,  190f, 
at  mean  low  water  over  the  shoalest  part  of  the  channel  was  about 
24  feet 

The  extreme  variation  of  water  levels  in  the  outer  portion  of  the 
harbor  is  16.6  feet,  while  the  mean  variation  is  8.4  feet. 

The  commerce  benefited  by  the  work  consists  at  present  principally 
of  exportation  of  lumber,  carried  in  sail  vessels  and  steam  schooners, 
This  is  a  large  and  important  business. 

EwportB  and  imports. 


Calendar  year. 

Tom. 

Value. 

Calendar  year. 

Tons. 

Value. 

1898 

168,468 
265,918 
259,692 
299,607 
627,047 

n,  252. 089 
1,979,998 
2,077,037 
1,877,800 
8,601,163 

1903 

458.268 
496.495 
579,759 
614.854 
747,726 

94,078,338 
4,200,784 
6,552,166 
7,735.954 
8,862,687 

1899 

1904     ... 

1900 

1905 .'.'.'....'.'."," 

1901 

1906    .. 

1902 

1907 

The  direct  effect  on  freight  rates  of  the  work  done  is  not  known. 
Reference  to  reports  and  projects  are  given  on  pages  782  and  783 
of  the  Annual  Report  of  the  Chief  of  Engineers  for  1907. 

July  1, 1907,  balance  unexpended $223, 224. 36 

Amount  appropriated  by  sundry  civil  act  approved  May  27, 1908 3()0, 000. 00 


523,  224. 36 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 

improvement 92, 302. 75 


July  1, 1908,  balance  unexpendetl 430, 921. 61 

July  1,  1908,  outstanding  liabilities 16, 529. 21 


July  1,  1908,  balance  available 414. 302. 40 


July  1,  1908,  amount  covered  by  uncompleted  contracts 414, 056. 75 

Amount  (estimated)  required  for  completion  of  existing  project— _    100,000.00 


Amount  tbat  can  be  profitably  expended  in  fiscal  year  ending  June 
80,  1010,  for  works  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 100,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  X  X  2.) 

S.  Grays  Harbor  {inner  vortion)  between  Aberdeen  and  the 
entrance  to  said  harbor^  and  (Jhehalis  River^  Washington. — ^Thcre  are 
two  main  cliannels  traversing  the  inner  or  eastern  part  of  Grays 
Ilarbor  from  east  to  west — the  North  and  South  channels.  There 
was  also  formerly  a  Middle  channel  connecting  the  North  and  South 
channels.  The  South  channel  is  shoal  and  is  but  little  used.  The 
North  channel  is  used  by  all  ocean-going  vessels  entering  the  harbor. 
There  are  two  shoals  in  the  North  channel,  one  about  2^  miles  below 
Hoquiam  and  one  between  Hoquiam  and  Aberdeen.  The  ruling 
depth  over  these  shoals  was  originally  8  feet  at  mean  lo^  ^^\Kt*  "Y^ 
channel  widths  were  ample. 

fiTKn-^No  1908 C3 
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The  Chehalis  River  is  in  the  southwestern  part  of  Washin^n.  It 
has  a  westerly  course  and  empties  into  Grays  Harbor  Bay  at  its  east- 
ern extremity. 

From  the  mouth  to  Montesano,  15  miles,  tiiere  is  abont  10  feet  of 
water  at  high  tide.  From  Montesano  to  Ehna,  16  nules,  there  is 
generally  sufficient  water  for  light-draft  boats.  There  is  practically 
no  navigation  above  Elma  and  no  regular  boats  go  above  Montesano. 
The  river  is  used  extensively  for  floating  saw  logs. 

The  original  project  for  the  inner  harbor,  adopted  by  Congress 
July  13,  1892,  provided  for  the  construction  oi  pile,  brush,  and  stone 
dikes  to  partly  close  up  the  South  and  Middle  channels  and  conc^- 
trate  the  flow  of  water  in  the  North  channel,  thereby  increasing  the 
depth  of  water  by  scour.  The  shoals  above  and  below  Hoquiam  were 
to  be  dredged  to  a  depth  of  16  feet  at  half  tide. 

The  amount  expended  prior  to  operations  under  existing  project 
was  $93,999.06. 

The  original  project  for  Chehalis  River,  adopted  by  Congress 
August  2,  1882,  contemplated  the  removal  of  snass  and  other  ob- 
structions which  may  accumulate  in  the  portion  of  the  river  regu- 
larly used  by  boats.    The  estimated  cost  is  indefinite. 

The  existing  project  adopted  by  the  river  and  harbor  act  of  March 
2, 1907,  provides  for  a  channel  200  feet  wide  and  18  feet  deep  at  mean 
lower  low  water  from  Cosmopolis  to  deep  water  below  Hoquiam. 
and  removing  snags  from  the  Chehalis  River,  at  an  estimated  cost  of 
$187,500,  increased  in  this  report  to  $262,500.  This  plan  is  printed 
in  House  Document  No.  507,  Fifty-ninth  Congress,  firet  session. 

To  June  30,  1908,  $164,596.21  has  been  expended  under  the  above 
project  for  Grays  Harbor,  inner  portion,  of  which  $19,997.21  was 
applied  to  maintenance  of  dikes  and  for  surveys. 

Two  middle  dikes  and  a  protecting  sill,  with  an  aggregate  length 
of  13.986  feet,  had  been  constructed  in  the  inner  harbor,  and  six 
high- tide  dikes,  with  an  aggregate  length  of  1,476  feet,  had  been  con- 
structed in  the  Chehalis  River.  The  depth  of  water  over  the  shoals 
in  the  inner  harbor  was  increased  about  2  feet  and  over  the  shoals 
in  the  Chehalis  River  from  2^  to  7  feet,  but  these  depths  were  not 
permanent. 

The  dredging  work  under  the  existing  project  is  being  done  by 
contract.  It  was  commenced  December  16,  1907,  and  is  still  in 
progress,  the  total  quantity  of  material  removed  during  the  fisal 
year  being  900,000  cubic  yards. 

Snag<ring  operations  were  carried  on  in  the  Chehalis  River  during 
July,  1907. 

The  ap])ropriation  recommended  will  be  applied  toward  procuring 
a  channel  of  full  cross  section  for  its  entire  length  as  contemplntea 
by  the  project  and  in  maintenance  of  existing  channels  and  dike?. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  over  the 
shoals  below  Aberdeen  at  low  water  was  about  18  feet. 

The  maximum  draft  that  could  be  carried  June  30,  1907,  at  mean 
low  water  at  JMontesano  was  about  5^  feet. 

The  tidal  variation  is  8^  feet  in  the  inner  harbor  and  7  feet  in  the 
Chehalis  River. 

The  commerce  benefited  by  this  improvement  consists  very  largely 
of  floating  and  towing  logs  and  earrying  lumber  in  sailing  vessels  an^ 
Fteam  schooners. 
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Tom. 

Value. 

Calendar  year. 

Tona. 

Value. 

1898 

2,780 
2,282 
4,876 
6,706 
8.529 

9293,610 
852,816 
132,167 
200,264 
157,582 

1908 

4,972 
6,687 
17,195 
11,567 
9,414 

9139,160 
^8,825 
650,428 

1899 

1904 

1900 

1906 

1901 

1906 

778,574 

1902 

1907 

687,708 

No  definite  information  of  reduction  of  freight  rates  on  account  of 
the  improvement  has  been  received. 

Reference  to  reports,  projects,  etc.,  may  be  found  on  page  785  of 
the  Annual  Report  of  the  Chief  of  Engineers  for  1907. 

July  1, 1907,  balance  unexpended $200, 450. 17 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 
improvement 108, 045. 44 


July  1, 1908,  balance  unexpended 92, 404.  73 

July  1,  1908,  outstanding  liabilities 387. 50 

July  1,  1908,  balance  available 02, 017. 23 


July  1, 1908,  amount  covered  by  uncompleted  contracts 80, 526. 73 

Amount  (estimated)  required  for  completion  of  existing  project «75, 000. 00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement  and  for  maintenance,  in 
addition  to  the  balance  unexpended  July  1,  1908 81, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  X  X  3.) 

4»  Puget  Sound  and  its  tributary  waters^  Washington. — ^Most  of  the 
channels  of  Puget  Sound  proper  have  ample  depths  for  purposes  of 
navigation,  but  the  extensive  lumber  and  fishing  industries  in  these 
waters  render  it  very  important  to  maintain  a  general  supervision 
over  the  navigable  channels,  to  regulate  the  construction  of  fish  traps, 
log  booms,  and  other  structures  incident  to  these  important  industries, 
and  to  prevent  obstructions  which  are  detrimental  to  general  naviga- 
tion. A  number  of  streams  and  rivers  tributary  to  Puget  Sound  are 
of  great  value  to  boat  navigation,  but  they  are  all  liable  to  be  ob- 
structed by  the  debris  generally  found  in  streams  flowing  through  a 
heavily  wooded  country. 

All  these  streams  arc  used  to  a  greater  or  less  extent  for  floating 
logs  and  shingle  bolts,  and  the  towing  of  log  rafts  and  timber  products 
constitutes  the  main  part  of  the  commerce.  The  distance  upstream 
to  which  boats  run  is  extremely  variable,  depending  on  the  stage  of 
water  and  tide.  Steamboat  navigation  on  the  Skagit  extends  as  far 
up  as  the  mouth  of  the  Sauk,  but  boats  do  not  often  ascend  above 
Hamilton  or  Birdsview.  No  survey  has  been  authorized  by  Congrcvss 
above  Sedro  WooUey,  25  miles  above  the  mouth  of  the  river.  On  the 
Stilaguamish  boats  do  not  go  above  Florence,  6  miles  from  the  mouth. 
The  Snohomish  is  navigable  for  river  boats  to  the  Forks,  22  miles, 

•  The  project  calls  for  a  channel  200  feet  wide.  With  the  funds  appropriate*! 
by  act  of  March  2,  1907,  a  channel  of  the  proposed  width  could  not  be  oht«.V\\«\ 
on  account  of  the  excess  in  cost  per  cubic  yard  OTet  ttie  eaUioAXAdi  ^onfu 
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and  the  lower  portions  of  its  tributaries,  the  Snoqualmie  and  Skyko- 
mish,  are  navigable  at  high  stages.  On  the  Duwamish  small  boats  go 
as  far  as  the  junction  of  the  White  and  Black  rivers,  about  16  miles 
from  the  mouth.  Under  favorable  conditions  they  can  go  several 
miles  up  the  White,  and  occasionally  boats  pass  up  the  Slack  into 
Lake  Washington.  On  aU  these  streams  the  distances  to  which  steam- 
boat navigation  actually  extends  are  generally  less,  and  the  distances 
over  which  towing  ana  floating  of  logs  extend  are  greater  than  the 
distances  above  named.  None  of  these  streams  is  closed  in  winter  by 
ice.  All  are  affected  by  the  tidal  variation  in  Puget  Sound,  which  is 
large  and  extremely  irregular. 

The  work  of  improvement  consists  in  the  maintenance  of  the  navi- 
gable channels  by  snagging  and  removing  obstructions. 

Formerly  works  of  miprovement  were  carried  on  under  specific 
appropriations,  but  since  the  act  of  June  13, 1902,  appropriations  hare 
been  made  in  the  present  general  and  comprehensive  form,  except 
in  cases  of  large  local  works.  This  method  operates  greatly  to  the 
advantage  and  economy  of  the  work. 

The  amount  expended  to  June  30,  1908,  was  $316,225.85. 

The  act  of  March  2,  1907,  provided  for  the  removal  of  the  rock  m 
the  entrance  to  Roche  Harbor  at  a  cost  not  to  exceed  $30,000.  The 
work  was  begun  October  1, 1907,  under  contract,  and  completed  April 
17,  1908. 

The  water  traffic  on  Puget  Sound  and  its  tributary  waters  is  very 
large  and  rapidly  growing.  It  includes  vessels  of  about  every  type 
and  size  in  use  throughout  the  world,  but  it  is  quite  impracticable  to 
give  in  the  form  of  concise  statistics  a  condensed  statement  of  the 
amount  and  value  of  the  commerce  more  or  less  directly  benefited  l\v 
work  under  this  appropriation.  Statistics  have  been  compiled  only 
for  the  tributary  streams  on  which  the  snag  boat  hasmostty  worked. 

Exports  and  imports. 


Calendar  year. 

Tons. 

Value. 

Calendar  year. 

Tons. 

Value. 

1898 

12.076 
lS,->()0 
?,\  0«",6 

61,794 

$639,406 
877. 5R6 
1,324.926 
1.499.420 
2,321,980 

1903 

94.274 
92.465 
86,412 

l^w.lf? 

121. 3S6 

$3,m450 

1.7W.K3 
1.M7.0IS 
1.8».»7 
8.011,14S 

1S99      

1904    ... 

1900 

1906 

1<K)1  

1906 

190*2 

1907 

No  definite  information  relative  to  effect  of  the  work  on  freight 
rates  is  available,  but  the  increasing  number  of  vessels  engaged  indi- 
cates greater  com|)etition. 

Reports  of  examinations  and  surveys  of  the  rivers  of  Puget  Sound 
are  referred  to  in  Annual  Report  of  the  Chief  of  Engineers  for  1904, 
page  092. 

Reference  to  reports  on  the  examination  and  survey  of  the  Duwam- 
i.sli  River  authorized  by  the  river  and  harbor  act  of  March  3,  1905, 
will  be  found  on  page  787  of  the  Annual  Report  of  tiie  Chief  of  Engi- 
neers for  1906. 

The  snag  boat  operated  extensively  in  all  parts  of  the  Sound,  doing 
a  large  amount  of  work.  Between  the  dates  July  1  and  31  it  was 
hauled  out  for  repairs.  The  hull  was  strengthened  and  the  machinery 
overhauled  and  put  in  good  coudiXioiu 
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The  snag  boat  is  no  longer  capable  of  serving  the  needs  of  the  dis- 
trict. It  was  built  in  1882,  the  null  renewed  in  1896,  and  it  is  now  in 
a  condition  that  practically  requires  another  renewal.  It  is  not  suffi- 
ciently seaworthy  to  be  safe  in  ordinary  rough  weather  in  the  Sound. 
A  new  plant  is  reauired,  and  it  is  proposed  to  provide  a  combined 
snag  boat  and  small  suction  dredge  to  do  such  work  as  is  not  of  suffi- 
cient ma^itude  to  be  undertaken  by  contract. 

There  is  a  considerable  amount  of  miscellaneous  work  in  the  dis- 
trict that  is  paid  from  this  appropriation,  such  as  investigation  of 
harbor  lines,  bridges,  obstructions,  occasional  surveys,  gauge  read- 
ings, etc 

GENERAL  IMPROVEMEITT. 

July  1,  1907,  balance  unexpended $73, 438. 93 

July  1^  1907,  received  from  sales 3. 00 


73.  441. 93 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  Im- 
provement     49,  504. 63 


July  1, 1908,  balance  unexpended 23, 937. 30 

July  1,  1908,  outstanding  liabilities 4, 425. 63 

July  1,  1908,  balance  available 10,  511. 67 


Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement  and  for  maintenance,  in  addi- 
tion to  the  balance  unexpended  July  1,  1908 130, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 


EMEBQENCIES  IN   BIVEB8  AND     HABB0B8. 


July  1, 1907,  balance  unexpended $366.  82 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance-  366. 82 

(See  Appendix  X  X  4.) 

6.  Inspection  of  fish  traps^  etc.^  Puget  Sounds  Washington. — ^The 
fishing  industry  on  Puget  Sound  has  rapidly  developed  during  the 
,  past  few  years,  and  it  has  now  reached  very  large  proportions.  Until 
tour  years  ago  the  fish  traps  were  placed  with  little  or  no  regard  to 
the  established  aids  to  navigation  or  to  the  laws  relative  to  structures 
in  navigable  waters,  but  during  the  year  1904  the  fishing  companies 
were  brought  to  the  adoption  of  a  diflPerent  policy.  Since  1894  this 
work  has  oeen  done  under  allotments  from  the  appropriation  for 
"  Examinations,  Surveys,  and  Contingencies  of  Rivers  and  Harbors." 
Under  these  allotments  a  tug  was  hired  for  the  inspection  of  fish  traps 
from  time  to  time  as  necessary.  A  tug  was  so  engaged  for  two  months 
during  the  year. 

As  a  general  rule  all  the  fish-trap  owners  and  fishing  companies 
now  readily  conform  to  the  reauirements  that  have  been  imposed  for 
the  safety  of  navigation,  and  the  Federal  supervision  of  the  traps  in 
the  interests  of  navigation  is  recognized  locally  as  most  necessary  and 
beneficial  to  the  public  interests. 

The  total  amount  expended  to  June  30,  1908,  was  $28,124.42,  of 
whidi  $10^69.52  was  expended  during  the  year. 

Form  01  permit  and  rules  relative  to  lights  atvd  io^  ^^^'jiN^s*  ^^-^^ 
published  in  the  Annual  Keport  of  the  CVne^i  oi  E*w%\\\^^^^  ^^^  ^Si^^^ 
pmges  2558-2560. 
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To  carry  out  more  effectively  and  economical!;^  the  inspection  of 
fish  traps  and  other  obstructions  to  navij^ation  an  inspection  boat  has 
been  constructed  for  exclusive  use  in  this  work.  The  boat  is  63  feet 
long,  11  feet  6  inches  breadth  of  beam,  and  has  a  draft  of  4  feet,  and 
is  propelled  by  a  50-horsepower  gasoline  engine. 

(See  Appendix  X  X  6.) 

6.  Harbor  of  Olympia.  Wash. — Olympia  is  situated  at  the  extreme 
southern  point  of  Puget  Sound  at  the  head  of  Budd  Inlet.  The  upper 
end  of  this  inlet  is  shoal.  Shoal  water  extends  northward  from  the 
Fourth  Street  Bridge  for  a  distance  of  8,750  feet  to  a  depth  of  12  feet 
at  mean  lower  low  water  in  Budd  Inlet.  Originally  nothing  but  shal- 
low-draft boats  could  reach  the  wharves  near  Fourth  Street  Bridge, 
and  those  only  at  high  tide. 

The  original  and  existing  project,  adopted  by  (Congress  by  act  of 
July  13,  1892,  contemplates  dredging  a  channel  250  feet  wide  and 
12  leet  deep  at  the  mean  of  the  lower  low  waters  from  the  vicinity  of 
the  Fourth  Street  Bridge  to  deep  water  in  Budd  Inlet. 

Near  its  inner  end  the  channel  has  been  widened  to  500  feet,  so  as 
to  provide  a  turning  basin  for  boats  using  it.  The  estimated  cost  is 
$147,000. 

The  amount  expended  to  June  30,  1908,  was  $139,880.53,  of  which 
$1,001.30  was  for  maintenance. 

The  dredging  of  the  channel  and  basin  was  completed  in  accordance 
with  the  project,  under  contract.  The  maximum  draft  that  could  be 
carried  throurfi  the  channel  and  basin  on  June  30, 1907,  at  low  water 
was  12  feet.    The  tidal  variation  is  about  20  feet. 

The  commerce  of  the  harbor  is  of  general  character  and  is  carried 
on  by  ocean-going  sailing  vessels  engaged  in  the  lumber  trade  and  by 
a  variety  of  the  smaller  classes  of  boats  plying  between  the  ports  ot 
Puget  Sound.  Stifficient  depth  for  seagoing  vessels  has  not  yet  been 
secured  in  the  dredged  channel  and  basin,  though  vessels  of  tne  deep- 
est draft  can  go  as  far  as  the  entrance  of  the  dredged  channel,  and 
sailing  vessels  carrying  lumber  now  reach  wharves  near  the  entrance 
to  the  dredged  channel  at  high  tide  and  lie  in  a  dredged  basin  while 
loading. 

Exports  and  imports. 


Calendar  year. 

Tons. 

Value. 

Calendar  year. 

Tons. 

Valna. 

189S                      

62,335 
42,694 
:^,466 

51,208,226 

1,173,684 

848,703 

951,436 

1903 

40.388 
20.162 
62,804 
82.024 
U5,171 

156.460 

Isv9      

1904 

1*»(K)                                

1906 

2.069.J19 
2.863.4ffl 
2,M6.«6 

liK)l    

44.569 

1906 

19(/>a               

1907 

•  Not  obtainable. 

No  definite  information  as  to  the  effect  on  freight  rates  of  the  work 
done  is  available. 

Description  and  map  are  published  in  Annual  Eeport  of  the  Chief 
of  Engineers  for  1900,  pages  4481  to  4483. 

Reports  on  examination  and  survey  of  Olympia  Harbor  are  re- 
ferred to  in  Annual  Report  of  the  Chief  of  Engineers  for  190i,  page 
694. 

Reference  to  reports  on  cxarcvm^Woiv  ^lw^l  ^>\t>j<s^  vo^Ssv^^TXTftd  by  the 
river  and  harbor  act  of  MaTc\\  ^  A^Q^. V\\\\i^  \o\vcv\  ^\i^%.^'\^  ^\Sis& 
Annual  Report  of  the  CViiei  ot  ^ng^xvefeT^  iox  Y^^'^. 
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The  full  amount  for  this  improvement  as  heretofore  authorized  by 
Congress  has  been  appropriated. 

July  1»  1907,  balance  unexpended 17,277.43 

June  30, 1908,  amount  expended  during  fiscal  year  for  mnintennnce  of 

improvement 157. 96 

July  1,  1908,  balance  unexpended 7, 119. 47 

(See  Appendix  X  X  6.) 

7.  Tacoma  Harbor,  Washington. — ^At  the  southern  end  of  the  har- 
bor are  extensive  tide  flats  wmch  are  bare  at  low  water.  Outside  of 
these  tide  flats  the  depth  increases  very  rapidly  up  to  depths  of  200 
feet  or  more,  reaching  depths  as  great  as  600  feet  at  the  mouth  of  the 
bay,  about  8  miles  distant  from  the  low-water  line  at  its  southern  end. 
The  principal  water  front  of  Tacoma  is  along  the  southwestern  shore 
of  the  bay.  Harbor  lines  have  been  established  around  the  south  end 
of  the  bay  and  along  its  western  side.  In  order  to  facilitate  commerce 
several  waterways  extending  into  the  flats  or  tidelands  have  been  laid 
out.  One  of  these  is  known  as  the  City  or  West  waterway.  The  har- 
bor of  Tacoma  may  be  considered  to  embrace  all  of  Commencement 
Bay.  including  the  waterways  mentioned. 

The  extreme  tidal  variation  is  some  18  feet;  mean  variation,  14.5 
feet 

The  original  and  existing  project  for  improvement  of  the  City 
waterway,  adopted  by  Congress  by  the  act  of  June  13,  1902,  contem- 
plates dredging  in  the  City  waterway  from  deep  water  in  Commence- 
ment Bay  to  Eleventh  street  to  a  depth  of  25  feet,  from  Eleventh 
street  to  Fourteenth  street  to  a  depth  of  18  feet,  and  from  Fourteenth 
street  to  the  south  end  of  waterway  to  a  depth  of  15  feet  at  extreme 
low  water.    The  dredging  was  done  under  a  continuing  contract. 

The  amount  expended  to  June  80,  1908,  was  $164,927.91,  of  which 
$11,415.37  was  for  maintenance,  inspections,  and  surveys. 

The  City  waterway  has  been  completed  according  to  the  project, 
and  the  prescribe!  aepths  could  therefore  be  carried  for  the  whole 
length  and  width  of  the  waterway  on  June  30,  1906. 

'file  act  of  March  3, 1905,  provided  for  improvement  of  the  Puyal- 
lup  waterway  by  dredging  a  channel  500  feet  in  width  and  3,650  feet 
in  length  from  its  northern  end,  and  to  a  depth  of  28  feet  at  extreme 
low  water,  in  accordance  with  the  report  suomitted  in  House  Docu- 
ment No.  520,  Fifty-eighth  Congress,  second  session,  at  an  estimated 
cost  of  $240,000.  The  same  act  appropriated  $40,000,  and  authorized 
continuing  contracts  for  completing  the  project  in  the  sum  of 
$200,000,  of  which  $40,000  is  yet  to  be  appropriated.  The  act  requires 
that  certain  portions  of  the  necessary  work  shall  be  done  without  ex- 
pense to  the  United  States,  and  that  provision  for  permanent  mainte- 
nance of  the  project  without  expense  to  the  Government  shall  be 
made. 

The  conditions  named  in  the  said  act  have  been  complied  with,  and 
a  contract  was  let  for  the  work  October  3,  1907,  and  is  now  in 
progress. 

Ti^e  appropriation  recommended  will  be  applied  toward  improve- 
ment of  Iruyallup  waterway,  as  provided  for  m  the  act  of  March  3, 
1905. 

The  commerce  to  be  benefited  by  this  improv^w\cu\.\?»  vA  ^\5^^^^^^^ 
extremely  varied  character,  including  that  caTried  ou  \i^  'SRixisA  "k^^ 
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river  types  of  boats,  as  well  as  that  of  the  largest  steam  and  sailing 
vessels.  A  very  important  item  is  the  export  of  grain,  in  which  the 
port  of  Tacoma  exceeds  all  other  ports  on  Puget  SouncL 

Exports  and  importa. 


Calendar  year. 

TOna. 

Value. 

1903 

1.715,065 
1.661.074 
1,844.888 
1,120.070 
1,570,806 

868.158,86 
68,728,711 
66.6IS.I9 
48,258.39 
54,ia.0U 

1904 : 

1905 

1906 

1907 

No  definite  information  is  available  as  to  the  effect  of  the  improve- 
ment on  freight  rates. 

Work  was  begun  under  the  contract  December  26^  1907,  but  as  the 
contractors  had  to  build  their  plant,  and  have  only  just  completed  it, 
no  dredging  of  consequence  has  been  done.  Considerable  progress 
has  been  made  on  the  bulkhead  work. 

July  1,  1907,  balance  unexpended $236,811.91 

June  30.  1908,  amount  expended  during  fiscal  year : 

For  works  of  improvement $3, 8.5S.46 

For  maintenance  of  improyement 3,381.36 

6,789.82 

July  1,  1008,  balance  unexpended 210,072.00 

July  1,  1908,  outstanding  liabilities 609.  SO 


July  1,  1908,  balance  available 209.472.50 


July  1,  1908,  amount  covered  by  uncompleted  contracts 192,000.00 

Amount  (estimated)  required  for  completion  of  existing  project 40,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending 
June  30,  1910,  for  works  of  improvement,  in  addition  to  the 
balance  unexpended  July  1,  1908 40,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897. 

(See  Appendix  X  X  7.) 

8,  Waterway  connecting  Puget  Sound  with  Lakes  Union  and 
Washington^  Washington. — ^I^akes  Union  and  Washington  are  bodies 
of  fresh  water  near  Fuffet  Sound,  in  the  immediate  vicinity  of  the 
city  of  Seattle.  Lake  TJnion  is  entirely  within  the  city  limits.  The 
proposed  improvement  originally  contemplated  a  ship  canal  connect- 
ing both  lakes  with  the  sound.  There  is  no  navigable  connection  at 
present. 

A  succinct  history  of  the  project  and  references  to  reports,  etc.,  mar 
be  found  on  pages  791  to  793  of  the  Annual  Report  of  the  Chief  of 
Engineers  for  1007. 

The  only  actual  work  done  on  the  proposed  waterway  has  con- 
sisted of  dredging  a  channel  from  the  sound  to  the  wharves  at  Bal- 
lard, in  Salmon  Bay.  The  work  was  done  under  the  river  and 
harbor  acts  of  June  3,  1896,  and  March  3,  1905.  It  has  resulted  in  a 
channel  50  feet  wide  and  16  feet  deep  at  low  water,  from  Puget 
Sound  to  a  point  2,000  feet  west  of  the  lock  site.  From  this  point  to 
the  lock  site  the  channel  \s  15  ie^t  \?vd^  «iivd  16  feet  deep.  From  the 
lock  site  to  the  railroad  trestles  «A»  Vke  e-ec^Xfexxi^^xX.  o^l^^S^sbx^'SsbAac 
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the  channel  is  76  feet  wide  and  10  feet  deep  at  low  water.  A  turning 
basin  ranging  from  175  feet  to  500  feet  in  width  has  been  dredged  at 
Ballard. 

The  amount  expended  to  June  30,  1907,  was  $468,966.27.  Of  this 
amount  $21,886.43  was  expended  in  maintenance  and  on  improve- 
ment of  drainage  of  Lake  Washingtx)n. 

The  present  conraierce  benefited  oy  the  improvement  of  the  chan- 
nel to  Ballard  is  the  towing  of  logs  to  the  mills  at  Ballard  and  the 
export  of  lumber  and  shingles  from  that  place.  Logs  are  brought  in 
in  rafts  and  lumber  is  loaded  on  sailing  vessels  and  scows  at  the  mills 
and  then  towed  to  the  open  sound. 

It  has  not  been  ipracticable  to  determine  what  effect  the  improve- 
ment work  has  had  upon  freight  rates. 

The  maximum  draft  that  could  be  carried  to  the  wharves  at  Bal- 
lard, June  30,  1907,  was  10  feet  at  low  water.  The  maximum  tidal 
variation  is  about  18  feet. 

The  appropriation  recommended  will  be  applied  to  maintenance 
of  existing  outlets  between  Lake  Washington  and  Puget  Sound,  care 
and  preservation  of  right  of  way,  and  for  contingencies. 

Early  in  1906  a  movement  was  started  for  the  construction  of  the 
canal  with  local  funds  and  to  this  end  secured  the  passage  of  an  act 
of  Congress,  approved  June  11, 1906,  authorizing  James  A.  Moore  or 
his  assigns  to  construct  a  canal  along  the  Government  right  of  waj 
connectmg  the  waters  of  Puget  Sound  with  Lake  Washington.  This 
act  was  modified  by  the  act  of  March  2,  1907,  so  as  to  permit  Mr. 
Moore,  or  his  assigns,  to  commute  the  work  required  under  the  previ- 
ous act  to  excavation  alone  of  a  canal  from  deep  water  in  Puget  Sound 
to  deep  water  in  Lake  Washington  with  a  bottom  width  of  75  feet 
and  a  depth  at  mean  low  water  of  25  feet.  The  same  act  directed  a 
survey  and  estimate  of  cost  of  a  canal  with  a  single  lock  and  a  report 
as  to  what  contribution,  if  any,  local  interests  would  make  toward 
its  construction. 

To  assist  the  United  States  through  the  agency  of  the  Moore  acts 
in  building  a  canal,  the  county  of  King  voted  a  bond  issue  of  $500,000 
on  September  12,  1906.  These  bonds  were  declared  invalid  by  the 
supreme  court  of  the  State.  An  attempt  was  made  by  the  legislature 
to  remedy  the  defects,  but  its  efforts  were  not  upheld  by  the  supreme 
court,  and  further  legislation  will  be  necessary  at  the  next  session. 

On  March  13,  1907,  the  State  legislature  passed  an  act  creating  a 
local  assessment  district,  embracing  territory  that  would  be  benefited 
by  the  canal,  and  empowering  the  district  to  raise  by  taxation  a  sum 
not  exceeding  1  per  cent  of  the  taxable  valuation  oi  the  county,  and 
to  use  the  money  so  received  to  aid  in  constructing  tl^e  canal.  The 
board  of  appraisement  was  to  be  appointed  by  the  local  United  States 
district  judge,  and  the  money  is  to  bo  expended  under  the  direction 
of  the  United  States  engineer  officer  in  cnarge  of  the  local  engineer 
district.  Under  this  act  the  district  has  been  duly  formed  by  the 
necessary  action  of  the  county  commissioners,  the  board  of  appraise- 
ment has  been  appointed  and  has  entered  upon  its  duties,  and  the 
work  of  making  tne  assessment  is  completed.  The  assessment  has  now 
to  be  considered  by  the  county  commissioners  sitting  as  a^  board  of 
equalization,  after  which  it  is  subject  to  collection,  either  iw  cA.?fc.  ^^ 
in  issue  of  bonds.  The  sum  to  be  ra\sftd  "is  %\,Ql^,^^K»,;sR\iv^\^^^^ 
tended  to  yield,  after  the  cost  of  assessmeui  aivdi  cttWacNXoii  ^xA  ^vosst 
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incidental  expenses  are  paid,  the  sum  of  $1,000,000  in  aid  of  the  canal 
The  total  local  contribution  now  in  view  is,  therefore,  $1,500,000. 

Reference  to  report  on  survey  required  by  the  river  and  harbor  act 
of  March  2, 1907,  will  be  found  on  page  850  of  this  report. 

Exports  and  imports. 


Calendar  year. 

Tons. 

Value. 

Calendar  year. 

TODM, 

Value. 

1901 

410,565 
428.073 
524,500 
584,079 

12,002,960 
2,4S2,401 
2,219,000 
2,520,785 

1905 

888.101 
706^841 
797.228 

KMB.19S 
S^99S.4M 

1902 

1906 : 

1908 

1907 

1904 

NOTB. — ^The  above  Includes  only  the  present  commerce  of  Ballard  and  Salmon  Bay.  Lake 
Union,  and  Lake  Washington. 

The  loading  of  vessels  with  lumber  has  been  largely  facilitated  by 
the  work  done  in  Ballard  Harbor.  Formerly  the  lumber  was  taken 
out  by  means  of  lighters  to  the  vessels  anchored  in  the  Sound.  Now 
all  but  the  largest  vessels  are  brought  to  the  mills  to  receive  their 
loads. 

July  1,  1907,  balance  unexpended ^,090.88 

June  30,  1908,  amount  expended  during  flscal  year : 

For  works  of  improvement $5,000.00 

For  maintenance  of  improvement 2, 997. 15 

7,997.15 


July  1,  1908,  balance  unexpended 1,033.73 

July  1,  1908,  outstanding  liabilities lOI.OO 


July  1,  1908,  balance  available 920.73 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 
1910,  for  muintonance  of  improvement,  in  addition  to  the  balance 
unexpended  July  1,  1908 10,000.00 

Submitted  In  compliance  with  requirements  of  sundry  civil  act  of 
June  4,  1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  X  X  8.) 

9.  Everett  Harbor^  Washington. — At  this  harbor  the  southern  part 
of  the  water  front  has  ample  depth  and  is  accessible  for  vessels  oi  the 
deepest  draft.  The  northern  portion  was  inaccessible  on  account  of 
the  delta  formation  or  tide  flats  off  the  mouth  of  the  Snohomish  River 
and  the  whole  water  front  was  exposed  to  westerly  storms. 

The  original  project  was  as  follows: 

First,  to  excavate  a  harbor  basin  in  the  shallows  and  tidelands  ad- 
joining deep  water  near  the  river's  mouth;  second,  to  dredge  a  chan- 
nel from  this  through  the  tide  flats  and  the  Old  River  mouth  to  deep 
fresh  water  in  the  Snoliomish  River,  this  channel  being  designed  to 
bring  fresh  water  to  the  harbor  basin  and  to  afford  facihties  for  navi- 
gation about  the  peninsula  and  into  the  deep  water  of  the  river  bound- 
ing the  peninsula  on  the  east ;  and  third,  to  protect  and  maintain  this 
harbor  and  channel  across  the  tide  flats  by  a  bulkhead  interp<^ed  be- 
tween them  and  the  open  waters  of  the  Sound,  the  bulkhead  to  act  as 
a  retaining  wall  for  the  material  dredged  from  the  harbor. 

By  authority  of  joint  resolution  of  Congress  approved  April  23, 
1902,  the  work  in  Old  "RWer  ^a^  d\^c.owt\Tv\ied^  the  OToject  for  a  fresh- 
water basin  was  abandoned,  «iivd  W\^  iuT\Xv^^  ^^^^^^Xxofe^lsiM^feads 
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has  been  for  deepening  and  widening  the  harbor  basin  and  channel 
through  the  tide  flats  and  repairing  tne  bulkheads. 

The  estimated  cost  of  the  improvements  was  $422,000,  all  of  which 
has  been  appropriated. 

The  amount  expended  on  project  to  June  30, 1908,  was  $417,677.77, 
of  which  $2,867.73  was  for  maintenance  and  $3,000.90  for  purchase 
of  quarry  at  Goat  Island. 

A  dike  for  the  purpose  of  retaining  the  dredged  material  has  been 
built  from  the  lower  end  of  Smiths  Island  along  the  established  bulk- 
head line  for  a  distance  of  19,336  feet.  At  the  southern  end  of  this 
work  an  outside  bulkhead  200  feet  from  the  other  has  been  built  for  a 
distance  of  2,600  feet.  These  dikes  have  been  repaired,  raised,  and 
strengthened.  The  channel  leading  north  from  tne  basin  had  been 
dredged  to  a  depth  of  6  feet  at  low  water  for  a  distance  of  6,000  feet. 
A  channel  in  the  Old  River  had  been  partly  dredged  for  a  distance  of 
11,600  feet  downstream  before  this  part  of  the  work  was  discontinued 
under  the  resolution  of  Congress  above  referred  to. 

The  harbor  basin  has  been  dredged  for  a  length  of  5,500  feet  and 
for  a  width  of  400  feet  and  dei)th  of  26  feet  at  mean  low  water. 

No  work  was  in  progress  during  the  year,  the  expenditure  being  for 
the  purchase  of  a  auarry  and  contingencies. 

The  maximum  draft  that  could  be  carried  throuj^h  the  dredged 
area  June  30,  1906,  at  low  water  was  26  feet  The  tidal  variation  is 
apOTOximately  15  feet 

The  water  traffic  is  varied  in  character  and  is  carried  on  by  seagoing 
vessels  and  the  various  types  of  Sound  and  river  boats.  Lumber 
products,  paper,  and  flour  are  the  principal  items  of  the  export  trade. 

Exports  and  imports. 


CaleiidHr  year. 

Tont. 

Value. 

Calendar  year. 

Tods. 

Value. 

lage 

65,460 
42.718 
66,094 
71,881 
86,268 

12.545,064 
1,477.120 
1,820.661 
2,712,260 
4,024,584 

1903 

79.894 
163,847 
230,069 
169,208 
148,710 

$2,610,417 
8^842216 
4.692.124 
8,820,860 
4,726,700 

1899 

1904 

1900 

1905 

1901 

1906 

1908 

1907 

The  effect  of  the  completed  dike  as  a  breakwater  and  protection  for 
the  wharves  and  mills  abreast  of  it  has  been  very  beneficial,  but  the 
channel  and  harbor  basin  dredged  have  not  yet  bean  utilized  for  com- 
mercial purposes. 

Beference  to  reports,  etc.,  may  be  found  on  page  795  of  the  Annual 
Report  of  the  Chief  ox  Engineers  for  1907. 

July  1, 1907,  balance  unexpended $7,746.37 

June  SO,  1906,  amount  expended  during  fiscal  year: 

For  works  of  Improvement __  $3, 000. 90 

For  maintenance  of  improvement 322. 24 

8,323.14 

July  1,  1908,  balance  unexpended 4,422.23 

(See  Appendix  X  X  9.) 

10.  Swinamiah  Sloughy  Washington. — ^This  slough  affords  an  in- 
land shelter^  passage  for  small  vessels  from  Puget  Souivd  ^icQ»\i«t 
northward  to  Bellin^am  Bay  and  the  Gu\i  oi  Gi^OT^%..»raASX.\&'v^^ 
only  meana  of  communication  to  the  tov^n  oi  1a  QjQ3M\Kt.^Vy»5^ft^  ^^ 
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the  slough.  At  the  northern  end  the  slough  opens  out  through  the 
mud  flats  of  Padilla  Bay  and  on  the  souUi  into  Saratoga  Passage 
through  the  mud  fiats  forming  the  delta  of  the  Skagit  Kiver.  Tbe 
total  distance  from  deep  water  in  Saratoga  Passage  to  deep  water  in 
Padilla  Bay  is  about  11  miles.  This  waterway  is  of  great  importance 
to  traffic  between  Pu^et  Sound  and  points  north  in  giving  an  inside 
passage  for  small  craft  in  rou^h  weather,  and  an  ouflet  for  the  agri- 
cultural and  timber  products  &om  the  surrounding  country. 

The  original  and  present  project,  adopted  bv  Congress  by  act  of 
July  13,  1892,  contemplates  aredging  a  channel  4  feet  deep  and  100 
feet  wide  from  deep  water  in  Saratoga  Passage  across  Skagit  flits, 
through  the  shoals  of  the  slough  proper  and  across  the  flats  ox  Padills 
Bay  to  deep  water,  and  buildmg  dikes  in  Skagit  Bay  to  control  the 
tidal  currents. 

The  entire  work  done  under  this  project  was  not  entirely  successful 
owing  to  insufficient  knowledge  of  the  conditions  and  the  character  of 
the  work  required  to  meet  them.  The  work  of  the  last  few  years  has 
been  of  a  more  substantial  character  and  has  produced  excellent 
results. 

The  amount  expended  to  June  30,  1908,  was  $203,612.15,  of  which 
$31,233.45  was  for  maintenance. 

The  dike  work  completed  to  date  .between  La  Conner  and  Saratoga 
Passage  is  as  follows :  Pile,  brush,  and  stone  dike  on  the  north  side 
of  the  channel  from  "  Hole  in  the  Wall "  to  opposite  the  west  end  of 
Goat  Island,  7,100  linear  feet;  on  the  south  side  of  the  channel  from 
the  west  end  of  Goat  Island  to  deep  water  in  Saratoga  Passage  8,650 
linear  feet ;  and  from  McGlinns  Island  to  the  mainland  in  the  direc- 
tion of  La  Conner,  3,500  feet. 

The  dredging  accomplished  during  the  past  year  amounts  to 
480,000  cubic  yards  at  an  average  cost  of  10  cents  per  yard.  The 
principal  work  of  this  character  consisted  in  cutting  out  several  bad 
bends  m  the  main  slough  near  the  railroad  and  county  bridges.  Con- 
siderable work  was  also  done  at  the  shoal  just  south  of  La  Conner, 
and  at  the  outer  end  of  the  channel  near  Goat  Island. 

The  quantity  of  work  accomplished  with  the  last  appropriation, 
$75,000,  act  of  Afarch  2,  1907,  has  been  considerably  more  than 
planned,  both  in  dredging  and  in  dike  work;  but  owing  to  certain 
modification  of  plans,  the  necessity  for  which  developed  during  the 
progress  of  the  work,  the  desired  work  in  Padilla  Bay  and  the 
removal  of  certain  rock  points  at  "  Hole  in  the  Wall "  will  have  to  be 
deferred  for  the  present. 

The  work  accomplished  this  season  has  greatly  facilitated  naviga- 
tion to  La  Connor  and  through  the  slough,  but  it  is  not  known  what 
effect,  if  any,  it  has  yet  had  on  freight  rates. 

The  appropriation  recommended  will  be  applied  to  maintenance  of 
existing  channels  and  dikes. 

A  report  on  exainination  and  survey  of  Swinomish  Slough,  upon 
which  the  plan  of  improvement  is  based,  is  referred  to  in  Annual 
Report  of  the  Chief  of  Engineers  for  1904,  page  699. 

A  map  showing  parts  of  the  improvement  is  published  in  the  An- 
nual Report  of  the  Chief  of  Engineers  for  1900,  opposite  page  448S. 

Map  showing  the  work  of  the  past  season  accompanies  this  report 

The  average  tidal  varWViow  \s>  ^iXiouX.  ^  i^feX*, 
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OilendaT  jaar. 

Tons. 

Yalae. 

Calendar  year. 

Tons. 

Value. 

1896 

19,625 
76,686 
74,516 
186,747 
49,914 

•882,845 
2.028,454 
1,611,460 
2,991.880 
1,472,847 

1903 

51,899 
56,262 
48,724 
53,261 
46,289 

11,478,197 
1,589  094 
1,368,729 
1,494.382 
1.582,666 

1899 

1904 

1900 

1905 

1901 

1906 

1902 

1907 

To  obtain  the  full  benefit  of  this  improvement,  as  explained  in 
Api)endix  X  X  10,  the  district  officer  recommends  a  substantial  ex- 
tension of  the  existing  project 

July  1, 1907,  balance  unexpended $72, 964. 55 

June  80,  1908,  amount  expended  during  fiscal  year  for  works  of 
improyemoit 71, 566. 70 


July  1,  1908,  balance  unexpended . 1, 387. 85 

July  1,  1908,  outstanding  liabilities 1, 387. 85 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
80,  1910,  for  maintenance  of  improvement,  in  addition  to  the 

balance  unexpended  July  1,  1908 10, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
.  June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1899. 

(See  Appendix  X  X  10.) 

11.  New  Whaicom  {Bellingham)  Harbor.  Washington. — ^The  local 
name  of  the  town  at  this  place  is  now  Bellingham. 

The  mud  fiats  in  the  harbor  extend  from  the  shore  line  to  the 
12-foot  curve,  a  distance  of  3,400  feet. 

Asystem  or  harbor  lines  for  this  harbor,  approved  by  the  Secretary 
of  War  under  date  of  June  8,  1892,  provides  for  three  waterways 
leading  from  deep  water  to  the  meander  line. 

The  original  and  existing  project,  adopted  by  Congress  by  the  act 
of  June  IS,  1902,  contemplates  dredging  the  Whatcom  Creek  water- 
way to  a  depth  of  12  feet  at  mean  lower  low  water  and  200  feet  wide 
Irom  deep  water  as  far  as  the  railroad  bridge,  and  to  its  full  width 
inside  this  bridge.    The  estimated  cost  is  $80,000. 

The  amount  expended  to  June  80,  1908,  was  $57,673.98,  of  which 
$1,092.05  was  for  maintenance  and  inspections. 

A  channel  200  feet  wide  and  12  feet  deep  at  low  water,  with  turning 
basin  at  inner  end,  has  been  dredged  under  contract.  The  channel 
extends  the  full  length  of  the  waterway,  and  the  basin  at  the  inner 
end  has  full  width  of  the  waterway,  330  feet,  and  is  2,570  feet  long. 

During  the  year  no  work  has  been  in  progress. 

The  work  contemplated  by  the  project  was  completed  at  somewhat 
less  than  the  estimated  cost  and  a  larger  amount  of  dredging  was 
done  than  was  expected  with  the  funds  available. 

The  maximum  draft  that  could  be  carried  June  30,  1906,  at  low 
water  over  the  full  len^h  of  channel  and  turning  basin  was  12  feet. 
The  range  of  tide  is  about  12  feet. 
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BwporiB  omd  imports. 


Calendar  year. 

Tom. 

Value. 

1902 

87,118 
101,969 
296,669 
254,240 
292.502 
819.618 

•2,872.  Wl 

4,225.480 
4,690.981 
5^643.601 

f.io^w 

1903 

1904    

1905 

2606 

1907 

The  work  has  not  yet  produced  any  material  effect  on  freight  rates 
so  far  as  known. 

The  commerce  of  this  port  is  of  a  ^neral  nature,  consisting  largely 
of  lumber,  shingles,  and  fish.  Vessels  of  the  deepest  draft  can  go  as 
far  as  the  entrance  of  the  proposed  dredged  channeL 

Description  of  proposed  work  is  published  in  the  Anmial  Beport 
of  the  Chief  of  Engineers  for  1897,  pages  3478  to  3481. 

Reports  on  examination  and  survey  are  referred  to  in  the  Annnal 
Report  of  the  Chief  of  Engineers  for  1904,  page  701. 

July  1,  1907,  balance  unexpended $2,320.08 

July  1,  1908,  balance  unexpended 2,320.02 

(See  Appendix  X  X  11.) 

12.  Columbia  River  between  Wenatchee  and  Bridgeport^  Wash— 
The  Columbia  River  between  Wenatchee  and  Bridgeport,  Wadt,  is 
about  80  miles  in  length,  has  Sufficient  depth  for  all  purposes  of 
navigation,  and  the  only  difficulties  in  the  way  of  navigation  are  the 
swift  currents  and  rocks  and  reefs  which  occupy  the  channels. 

The  project  adopted  by  the  river  and  harbor  act  approved  August 
18,  1894,  for  the  improvement  of  the  Columbia  River  between  the 
head  of  Rock  Island  Rapids  and  the  foot  of  Foster  Creek  Rapids 
included  the  part  of  the  river  between  Wenatchee  and  Bridgeport, 
and  the  amount  expended  on  the  original  project  was  $8,005.20. 

The  existing  project,  adopted  by  act  of  March  2, 1907,  contemplates 
the  improvement  of  the  river  between  Wenatchee  and  Bridgeport  by 
the  removal  of  rocks,  bowlders,  etc.,  and  the  construction  of  dikes  anJ 
wing  dams,  at  an  estimated  cost  of  $42,000. 

The  work  of  the  year  consisted  exclusively  in  the  removal  of  ledge 
rock  and  bowlders,  a  large  portion  of  which  is  below  low  water. 
Owing  to  the  great  range  of  the  river  between  high  and  low  water 
and  the  short  period  during  which  it  is  at  a  stage  low  enough  for 
practicable  operations,  it  was  not  possible  to  take  up  more  than  one 
of  the  several  w^orks  embraced  in  the  project.  This  was  at  Method 
Rapids,  where  rocks  and  reefs  were  removed  to  about  7  feet  below 
low  water  at  four  points.  The  total  quantity  of  material  removed 
was  18,277  cubic  yards.  The  navigability  of  the  river  at  Methow 
Rapids  has  been  noticeably  improved,  but  the  full  benefits  to  be  de- 
rived from  the  work  done  can  not  be  known  until  after  the  high 
water  of  this  year. 

The  amount  expended  to  June  30,  1908,  was  $22,069.31,  of  which 
$150  was  for  maintenance  and  inspections. 

The  project  is  about  50  per  cent  completed. 

The  variation  in  water  surface  is  about  20  feet. 


BIVEB  AND  HAEBOB  IMPBOVEMENTS.  847 

BwportM  and  impartM. 


Calendar  year. 

Toub. 

Valuej^ 

1904 

24,506 
39,827 
58,260 
42,126 

$2,251,680 

1906 

8,160.060 

1906 

8,901,860 
8,091,560 

1907 

Report  of  a  survey  including  this  part  of  the  Columbia  River  was 
published  in  Annual  Report  of  the  Chief  of  Engineers  for  1895, 
pages  8534-^542. 

Report  on  examination  and  survey  of  the  part  of  the  river  between 
Wenatchee  and  Bridgeport  was  published  m  House  Document  No. 
440,  Fifty-ninth  Congress,  second  session. 

July  1,  1907,  balance  unexpended $42, 000. 00 

June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 
improYonent 22, 009. 31 

July  1, 1908,  balance  unexpended 19, 930. 69 

July  1,  1908,  outstanding  liabilities 731. 52 

July  1,  1908,  balance  available 19,199.17 

(See  Appendix  X  X  12.) 

IS.  Okanogan  and  Pend  Oreille  rivers^  Washington. — (a)  Ohan/)- 
gan  River. — ^This  river  rises  in  Canadian  territory,  flows  in  a  south- 
erly direction,  and  empties  into  the  Columbia.  The  lowerportion, 
for  a  distance  of  87  miles,  lies  in  the  northeastern  part  of  Washing- 
ton. The  lower  portion  has  sufficient  depth  and  width  for  light- 
draft  steamboat  navigation  throughout  a  good  portion  of  the  year, 
but  it  is  obstructed  in  places  by  shoals  and  rocks,  which  interfere 
with  navigation  during  low  water. 

The  original  and  existing  project,  adopted  by  Congress  by  act  of 
March  8,  1899,  contemplates  rock  removal,  the  construction  of  wing 
dams,  and  snagging.  By  act  of  June  13,  1902,  this  work  and  that 
of  the  Pend  Oreille  were  consolidated. 

The  estimated  cost  was  $30,000  for  the  Okanogan.  The  amount 
expended  to  June  30,  1908,  was  $38,012.79,  of  which  $6,048.45  was 
for  maintenance. 

Work  of  removing  rocks  and  bowlders,  wing-dam  construction,  and 
placing  posts  to  assist  vessels  in  hauling  over  rapids  has  been  done  at 
various  points  over  about  40  miles  of  the  lower  portion  of  the  river. 

Cables  to  assist  vessels  in  passing  the  rapids  were  placed  at  seven 
places  on  the  Okanogan  River. 

During  the  year  no  work  was  done  on  the  Okanogan  River. 

The  extreme  variation  of  water  levels  at  the  junction  with  the 
Ck>lumbia  is  87  feet;  extreme  variation  6  miles  above  said  junction, 
20  feet. 

The  commerce  of  the  river  is  carried  on  in  small  river  steamers  and 
consists  of  general  traffic 
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BxportM  and  importt 


Calendar  year. 

Tons. 

Value. 

Calendar  year. 

Tom. 

Yalne. 

1899 

1,738 

1,671 
6,817 

$151,415 
(«) 

"*ii9,'666' 
468.705 

1904 

1,686 
1,1M 
1,960 
2,040 

1252.414 

1900 

1905 

228,675 
258,880 
400.100 

1901 

1906 

1902 

1907 

1903 

•Not  obtainable. 

The  freight  rates  on  this  river  are  believed  to  have  been  materially 
reduced  since  the  work  started,  but  no  definite  information  is  available. 

Report  on  survey  with  description  of  the  river  and  the  plan  of  im- 
provement are  given  in  the  Annual  Report  of  the  Chief  oi  Engineers 
for  1898,  page  3121. 

Report  on  examination  of  Okanogan  River  is  published  in  Annual 
Report  of  the  Chief  of  Engineers  for  1895,  page  3475. 

No  additional  work  other  than  that  of  mamtenance  is  contemplated 
on  this  stream. 

July  1, 1907,  balance  unexpended $4, 05ft.  7» 

June  30,  1908,  amount  expended  during  fiscal  year : 

By  transfer  to  Pend  Oreille  River  to  correct  error $2, 000. 00 

For  maintenance  of  improvement 75. 00 

2.O75.00 

July  1,  1908,  balance  unexp^ded 1,981.79 

(6)  Pend  Oreille  River. — ^This  river  forms  the  outlet  of  Pend 
Oreille  Lake,  in  the  northern  part  of  Idaho. 

The  obstructions  to  navigation  consist  of  rocks  and  shoals  in  Box 
Canyon  and  in  the  section  between  this  canyon  and  Albany  Falls. 

The  original  and  existing  project,  adopted  by  Congress  by  act  of 
March  3,  1899,  contemplates  the  improvement  of  Box  Canjron  by  the 
removal  of  submerged  rocks,  the  Mowing  off  of  projecting  rocky 
points,  and  the  removal  of  submerged  rocks  between  Box  Canyon  an3 
Albany  Falls.    The  estimated  cost  was  $30,000. 

The  amount  expended  to  June  30,  1908,  was  $22,428.20,  of  which 
$1,546.16  was  for  maintenance  and  inspections. 

During  the  year  no  work  has  been  done. 

Box  Canyon  is  now  navigable,  except  at  high  stages  of  water. 

The  river  is  navigable  throughout  the  year  from  Newpjort  down  to 
Box  Canyon,  a  distance  of  54  miles,  except  occasional  interruption 
from  ice.    A  channel  depth  of  about  4  feet  can  be  depended  on. 

The  extreme  variation  of  water  levels  in  the  main  river  is  from  17 
to  20  feet;  in  Box  Canyon  the  difference  between  extreme  high  and 
extreme  low  water  is  48  feet. 

The  commerce  consists  of  towing  logs  and  general  traffic  carried  on 
by  a  number  of  small  vessels.  Heavy  freight  is  carried  mainly  on 
barges  in  tow. 

Exports  and  imports. 


Calendar  year. 

Tons. 

Value. 

Calendar  year. 

Tona. 

Value. 

1899                          ...   

2,617 
1.921 
13,917 

1129,677 
97.126 
134,280 

1904 

S9.OT4 

54,733 

82,948 

2.227 

\ 

1358.458 

1900                  

1906 

462,814 

1901                             

1906 

601. 8S4 

1IQ2                                 

W'JOT 

lfS»600 

iQosl J..*!!l!r.l... 

i     7fl,l«>\  ^»\«» 

\ 

\ 
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No  effect  on  freight  rates  directly  attributable  to  the  improvement 
has  been  reported. 

Descriptions  of  the  river  and  the  plan  of  improvement  are  given  in 
the  Annual  Report  of  the  Chief  of  Engineers  tor  1898,  page  3124. 

Report  of  survey  of  the  river  is  referred  to  in  the  Annual  Report  of 
the  Chief  of  Engineers  for  1904,  page  702. 

The  river  and  harbor  act  of  March  2,  1907,  appropriated  $20,000 
for  work  on  this  river  and  the  Okanogan.  It  is  proposed  to  apply 
the  greater  portion  of  this  sum  on  the  Pend  Oreille  in  dredging 
through  the  clay  bars  between  Newport  and  Box  Canyon. 

Proposals  were  invited  August  16,  1907,  for  this  work,  but  none 
were  received.  A  second  advertisement  made  during  the  past  month 
resulted  in  the  receipt  of  one  conditional  proposal  to  do  the  work 
at  50  cents  per  cubic  yard.  This  proposal  has  oeen  rejected  and  the 
work  will  be  done  by  hired  labor. 

July  1,  1907,  balance  unexpended $18,820.69 

To  transfer  from  Okanogan  River  on  account  of  error 2,000.00 

20, 820. 69 
Jane  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 743. 47 

July  1,  1908,  balance  unexpended 20,077.22 

CONSOLIDATED. 

July  1, 1907,  balance  unexpended 22, 877. 48 

June  30,  1908,  amount  expended  during  fiscal  year  for  maintenance 
of  improvement 818. 47 

July  1, 1908,  balance  unexpended 22, 059. 01 

(See  Appendix  X  X  13.) 

74-  Removing  sunken  vessels  or  craft  obstructing  or  endangering 
navigation. — Removal  of  wreck  Atlas, — During  the  summer  of  1907 
the  ore  barge  Atlas,  moored  in  the  Duwamish  River  for  about  four 
years,  sunk  near  the  city  of  Georgetown  and  was  abandoned  by  the 
owners. 

The  wreck  was  partially  raised,  removed  from  the  Duwamish 
River,  bead^ed  at  the  northern  part  of  Elliott  Bay,  and  burned. 
The  work  was  completed  on  February  25,  1908,  at  a  cost  of  $275. 

■XAMINATIONS  AND  SURVEY  MADE  IN  COMPLIANCE  WITH  RIVER  AND  HAR- 
BOR ACT  APPROVED  MARCH  2,  1907. 

Reports  on  preliminary  examinations  and  survey  required  by  the 
river  and  harbor  act  of  March  2,  1907,  of  the  following  localities 
within  this  district  were  duly  submitted  by  the  district  officer.  They 
were  reviewed  by  the  Boara  of  Engineers  for  Rivers  and  Harbors, 

Sursuant  to  law,  and  were  transmitted  to  Congress  and  printed  in 
ocuments  as  indicated : 
7.  Preliminary  examination  of  Blaine  Harbor,  Washington. — ^Re- 

gort  dated  April  11,  1907,  is  printed  in  House  Document  No.  69, 
ixtieth  Congress,  first  session.    The  locality  is  not  considered  worthy 
Qi  improvement  by  the  United  States. 
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e.  Preliminary  examination  for  a  ship  canal  connecting  the  waters 
of  Puget  Sound  with  Grays  Harbor^  Washington. — Ifeport  dated 
April  11,  1907,  is  printed  in  House  Document  No.  70,  Sixtieth  Con- 
gress, first  session.  The  locality  is  not  considered  worthy  of  improve- 
ment by  the  United  States. 

S.  Survey  of  waterway  connecting  Puget  Sound  with  Lakes  Union 
and  Washingtonj  Washington. — Report  dated  December  2,  1907,  u 
printed  in  House  Document  No.  953,  Sixtieth  Congress,  first  session, 
A  plan  for  improvement  at  an  estimated  cost  to  the  United  States  of 
$2,500,000  is  presented. 

The  district  officer  was  also  charged  with  the  duty  of  making  pre- 
liminary examinations  and  surveys  provided  for  m  the  river  and 
harbor  act  of  March  2,  1907,  as  follows,  and  reports  thereon  will  bt 
duly  submitted  when  received: 

1.  Puyallup  River^  Washington^  up  to  the  city  of  Puyallup. 

2,  Skagit  River ^  Washington^  to  Sedro-WooUey, 

5.  Beltingham  Harbor^  Washington. 

4.  Snohomish  River^  Washington^  from,  the  m,outh  to  LowelL 

6.  Chehalis  River  up  to  Moniesano^  Wash. 

RIVER  AND  HARBOR  IMPROVEMENT  IN  THE  DISTRICT  OF  ALASKA. 

This  district  was  in  the  charge  of  Capt.  G.  B.  Pillsbury,  Corps  of 
Engineers.  Division  engineer,  Lieut.  Col.  S.  W.  Eoessler,  Corps  of 
Engineers. 

i.  St.  Michael  Canal^  Alaska. — The  St.  Michael  Canal  is  a  channel 
running  from  St.  Michael  Bay  to  a  point  on  Norton  Sound  about  31 
miles  from  the  Apoon  mouth  of  the  Yukon  River. 

The  poit  of  St.  Michael  is  about  3  miles  from  the  mouth  of  tht 
canal. 

The  main  part  of  the  canal  has  sufficient  water  for  the  navigatioa 
of  river  boats  plying  on  the  Yukon  River.  The  eastern  entrance  to 
the  canal  is,  however,  obstructed  by  shoals,  and  in  the  eastern  portioa 
there  are  several  sharp  bends  that  could  be  turned  with  difficulty  by 
the  larger  river  boats. 

The  object  of  the  improvement  of  the  canal  is  to  provide  a  shel- 
tered passage  to  river  boats  between  St.  Michael  and  the  mouth  of 
the  Yukon  River. 

The  original  and  existing  project  contemplates  dredging  in  tht 
South  Branch  a  channel  100  feet  wide  to  a  depth  of  6  feet  at  the 
entrance  to  the  canal  and  the  excavation  of  a  cut  of  the  same  dimen- 
sions across  the  first  bonds.  The  estimated  cost  is  $248,000.  Tht 
project  was  adopted  by  the  act  of  March  2,  1907,  and  the  full  amount 
of  the  estimate  has  been  appropriated. 

To  June  30,  1908,  there  has  been  expended  on  the  existing  project 
$2,758.57.  The  sum  of  $7.60  has  been  derived  from  refundment  of 
overpayment. 

The  work  is  being  done  under  a  continuing  contract  and  was  begun 
on  the  opening  of  navigation  in  June,  1908. 

The  maximum  draft  that  can  at  present  be  carried  at  low  water  ifl 
3  feet    The  mean  range  of  tide  is  3^  feet. 
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SiatemmU  of  freight  between  8t.  Michael  and  mouth  of  Yukon  River. 


Calendar  jaar. 

Tons. 

Yaloe. 

Tona. 

Valn«. 

1897 

5,270 
22,117 
17,296 
19.168 
18,153 
16,008 

1512,650 
2,132,580 
1.704,525 
1,960,950 
1,844,651 
1,630,960 

1903 

20.000 
17,356 
25,855 
81,999 
29,798 

fl.6!S2,891 
1,316.287 
2,220.830 
2,799.187 
2,498,697 

1898 

1904 

1899 

1905 

1900 

1906.... 

1901 

1907 

1902 

It  is  not  expected  that  this  improvement  will  have  any  effect  on 
freight  rates. 

July  1,  1907,  balance  unexpended $98,000.00 

Refundment  of  overpayment 7. 60 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908 150,000.00 

248, 007. 60 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of 

improvement 2, 758. 57 

July  1,  1908,  balance  unexpended J 245, 249. 03 

July  1,  1908,  outstanding  liabilities 1. 819. 31 

July  1,  1908,  balance  available 243, 42ft.  72 

July  1,  1908,  amount  covered  by  uncompleted  contracts 235, 000. 00 

(See  Appendix  Y  Y  1.) 

S,  Removing  sunken  vessels  or  craft  obstructing  navigation^  wreck 
Rock  Island. — ^This  wreck  was  sunk  in  the  Tanana  River,  Alaska,  in 
front  of  the  town  of  Chena.  It  was  reported  to  the  Department  April 
27,  1907,  and  its  removal  was  completed  in  March,  1908,  at  a  total 
cost  of  $1,460.37. 

(See  Appendix  Y  Y  2.) 

EXAMINATIONS    MADE    IN    COMPLIANCE    WITH    RIVEB    AND    HARBOR    ACT 
APPROVED  MARCH  2,  1907. 

Reports  on  preliminary  examinations  required  by  the  river  and 
harbor  act  of  March  2,  1907,  of  the  following  locahties  within  this 
district  were  duly  submitted  by  the  district  oflBcer.  They  were  re- 
viewed by  the  Board  of  Engineers  for  Rivers  and  Harbors,  pursuant 
to  law,  and  were  transmitted  to  Congress  and  printed  in  documents  as 
indicated : 

1.  Preliminary  examination  of  Dry  Straits^  Alaska. — Report  dated 
June  3,  1907,  is  printed  in  House  Document  No.  656,  Sixtieth  Con- 
gress, first  session.  The  locality  is  not  considered  worthy  of  improve- 
ment by  the  General  Government. 

2.  Preliminary  examiiuition  of  Katalla  Bay^  Alaska^  and  adjacent 
hays. — Report  dated  January  17,  1908,  is  printed  in  House  Document 
No.  907,  Sixtieth  Congress,  first  session.  The  locality  is  not  con- 
sidered worthy  of  improvement  by  the  General  Government 

BIVEB  AND  HARBOB  IMPBOVEMBNTS  IN  THE  DISTBICT  OF  HAWAII. 

This  district  was  in  the  charge  of  Capt.  C.  W.  Otwell^  Gor^  cjI 
Engineers.    Division  engineer,  Lieut«  C5o\.  JoYmcl  TKA^^^^x?^  A 
En^een 
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1.  Pearl  Harbor^  Hawaii. — ^For  history  and  project,  see  page  8433 
of  the  Annual  Report  of  the  Chief  of  Engineers  for  190L  No  work 
was  done  during  this  year.  The  expenditures  were  for  tide  gauge 
and  office  expenses.  There  is  no  commerce  yet  in  this  harbor;  no 
further  funds  are  required. 

July  1,  1907,  balance  unexpended $676.38 

June  30,  1908,  amount  expended  during  the  fiscal  year  for  maintenance 223. 72 

July  1,  1908,  balance  unexpended 452.66 

July  1,  1908,  outstanding  liabUities 26.72 

July  1,  1908,  balance  available 425.  M 

(See  Appendix  Z  Z  1.) 

S.  Honolulu  Harbor^  Hawaii. — This  harbor  is  situated  on  the  sooth 
coast  of  the  island  of  Oahu.  It  is  formed  by  a  coral  reef,  through 
which  a  narrow  channel  afforded  access  to  the  harbor.  The  entrance 
channel  and  harbor  proper  were  dredged  from  time  to  time  by  the 
monarchical,  republican,  and  Territorial  governments  of  Hawaii 
prior  to  July  1,  1904.  On  this  date  there  existed  an  entrance  chan- 
nel having  a  depth  of  about  35  feet  and  a  minimum  width  of  about 
200  feet  at  mean  low  water.  The  harbor  proper  (that  portion  com- 
mencing at  the  light-house  and  extending  to  the  mouth  oi  the  Nuuana 
River)  had  a  general  width  of  900  feet.  The  water  for  about  200 
.  feet  immediately  along  the  wharves  had  a  depth  of  from  30  to  32 
feet.  Elsewhere  there  was  only  about  27  feet  at  low  water.  The 
bend  at  the  light-house  point  was  so  sharp  as  to  make  it  somewhat 
difficult  for  large  vessels  to  make  the  turn.  The  shallowness  of  the 
water  in  the  harbor  made  it  impossible  for  the  largest  vessels  calling 
at  the  port  to  enter  the  harbor  when  at  all  heavily  laden.  The  nar- 
rowness of  the  harbor  made  turning  difficult  for  all  ships. 

Work  on  the  present  project  was  begun  under  an  appropriation  by 
the  river  and  harbor  act  of  March  3, 1905,  in  accordance  with  a  gen- 
eral plan  printed  in  the  Annual  Report  of  the  Chief  of  Enc^neers 
for  1905,  page  2564,  but  the  project  as  specifically  adopted  oy  the 
river  and  harbor  act  of  March  2, 1907,  is  printed  in  House  Document 
No.  332,  Fifty-ninth  Congress,  second  session.  It  provides  for  an 
entrance  channel  35  feet  deep  and  400  feet  wide  at  mean  low  water 
from  deep  water  at  the  entrance  to  the  light-house  point,  for  easing 
the  curve  at  the  junction  of  the  entrance  channel  and  the  inner  harbor 
by  cutting  off  the  light-house  point,  and  for  enlarging  the  harbor 
proper  so  that  it  will  have  a  depth  of  35  feet  and  a  general  width  of 
1,200  feet  at  mean  low  water,  at  an  estimated  cost  of  $1,628,894.60, 
exclusive  of  a  new  front  range  light,  estimated  to  cost  $30,000. 

The  act  of  1907  appropriated  $200,000  and  authorized  continuing 
contracts  for  prosecuting  the  project  in  the  additional  sum  oJ 
$200,000,  which  has  since  been  appropriated. 

Dredging  is  being  carried  on  in  Sections  B  and  C  under  a  continu- 
ing contract.  The  removal  of  the  light-house  point  was  practically 
completed,  and  work  was  commenced  on  the  upper  harbor  end  of 
Section  C. 

The  sum  of  $3.33  was  received  on  account  of  refundment  of  over- 
payment of  employee. 

On  June  30,  1908,  the  sum  of  $431,614.98  had  been  expended;  no 
part  ot  this  expenditure  was  lot  TasAxil^vv^xicia. 
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The  work  under  the  present  project  has  resulted  in  an  entrance 
channel  400  feet  wide  and  35  feet  deep  at  mean  low  water,  except 
near  the  marine  railway  and  along  the  edges,  where  hard  coral  was 
encountered.  Shoaling  of  about  1  foot  in  places  has  occurred  near 
the  outer  end  of  the  naval  reservation,  due  to  the  littoral  drift  from 
the  eastward.  The  harbor  proper  has  a  general  width  of  900  feet,  a 
length  of  about  3,000  feet,  and  a  minimum  depth  of  about  35  feet, 
except  in  the  upper  basin  where,  due  to  the  sediment  brought  down 
by  the  Nuuanu  stream,  there  has  developed  a  shoal  of  33  feet  over  a 
strip  50  to  100  feet  wide  and  250  feet  long. 

For  detailed  statement  of  lands  reclaimed  with  materials  dredged 
in  connection  with  the  improvement,  see  page  788  of  the  Annual  Re- 
port of  the  Chief  of  Engineers  for  1906. 

The  commerce  of  this  port  for  the  past  calendar  year  was  valued 
at  $34,948,746,  and  amounted  to  more  than  386,389  tons. 

July  1, 1907,  balance  unexpended $237,529.40 

Refundment  of  overpayment 3.33 

Amount  appropriated  by  sundry  civil  act  approved  May  27«  1908 200, 000. 00 

437, 532.  73 
June  80,  1908,  amount  expended  during  fiscal  year  for  works  of  Im- 
provement       09, 136. 38 


July  1, 1908,  balance  unexpended 868, 396. 35 

July  1,  1908,  outstanding  liabilities 1. 687. 26 


July  1, 1908,  balance  available 366,709.09 


July  1, 1908,  amount  covered  by  uncompleted  contracts 355, 825. 58 

Amount  (estimated)  required  for  completion  of  existing  project —    828, 894. 60 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement  and  for  maintenance,  in  ad- 
dition to  the  balance  unexpended  July  1,  1908 500, 000. 00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act  of 
June  4, 1897,  and  of  section  7  of  the  river  and  harbor  act  of  1890. 

(See  Appendix  Z  Z  2.) 

S.  Reclamation  of  Quarantine  Island^  Honolulu^  HawaxL — Quaran- 
tine Island  was  originally  a  low,  swampy  island  lying^on  the  reef  on 
the  side  of  Honolulu  Harbor  opposite  the  city.  The  quarantine 
authorities  had  scraped  up  the  shallow  layer  of  sand  overlying  the 
coral  reef,  and  raised  the  land  immediately  surrounding  the  building 
and  the  roads  to  a  height  of  about  2  feet  above  high  water.  Practi- 
cally all  the  rest  of  the  island  was  submerged  at  high  water. 

The  original  project,  adopted  February  27,  1906,  provides  for 
reclaiming  the  low  and  swampv  portions  of  Quarantine  Island  Iving 
within  the  concrete  sea  wall  by  pumping  materials  dredged  from 
Honolulu  Harbor  to  fill  the  same,  at  an  estimated  cost  of  $2^,000. 

A  contract  was  entered  into  on  April  10,  1906,  and  completed  on 
August  6, 1906.  A  survey  made  in  October,  1906,  showed  a  consider- 
able portion  of  the  island  below  grade  and  large  cracks  appearing, 
due  to  the  drying  out  of  the  materials.  ^ 

Work  was  carried  on  under  the  project  approved  June  17,  1907, 
which  provides  for  bringing  the  low  places  to  jEcrade  by  filling  in,  by 
means  of  a  hoisting  engine  and  scraper,  materially  V^Sxv^  <sul  S^^  ^ss^-^ 
reef  in  front  oi  the  sea  wall,  and  was  suspwided'^'Kt^  V^^^^^^^^^J«s^ 
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funds  were  exhausted,  9,783.6  cubic  yards  of  material  having  been 
placed  on  the  island  in  this  manner. 

The  sum  of  $2.67  was  received,  being  a  refundment  of  overpayment 
of  employee. 

At  the  close  of  the  fiscal  vear  the  sum  of  $19,999.92  had  been  ex- 
pended, leaving  a  balance  or  $2.75.  No  part  of  this  expenditure  was 
lor  maintenance. 

For  commercial  statistics,  see  report  for  improving  Honolulu  Har- 
bor, Hawaii. 

July  1,  1907,  balance  unexpended |3,G28.54 

Amount  refunded 2.67 

8,631.21 
June  30,  1908,  amount  expended  during  fiscal  year  for  works  of  im- 
provement      8,628.46 

July  1,  1908,  balance  unexpended 2.75 

July  1,  1908,  outstanding  liabilities 2.75 

(See  Appendix  Z  Z  3.) 

4.  Harbor  at  Hilo^  Hawaii, — Hilo  Bay  is  practically  an  open  road- 
stead, protected  to  a  limited  extent  by  Blonde  reef,  but  otherwise 
exposed  through  the  angle  formed  bj'  lines  drawn  from  Hilo  town 
to  Kanaha  and  Keokea  points — ^that  is,  from  about  north  to  north 
74®  east  magnetic.  Strong  northeasterly  winds  prevail  most  of  the 
time.  These  winds  cause  a  choppy  sea  outside  or  Hilo  Bay  and  con- 
siderable swell  in  the  bay,  which  at  times  makes  it  unsafe  for  ships 
to  lie  at  the  existing  wharves,  and  renders  loading  and  unloading  in 
the  bay  difficult.  The  heaviest  seas,  however,  come  from  the  north 
during  northerly  and  northwesterly  storms,  and  during  this  weather 
it  is  often  impossible  for  ships  to  lie  at  the  wharves  or  even  work  in 
the  bay. 

The  present  project  consists  in  constructing  a  rubble  mound  break- 
water along  Blonde  reef  to  a  point  on  shore  about  6,000  feet  east  of 
Cocoanut  Island,  at  an  estimated  cost  of  $1,700,000.  The  original 
project  is  printed  in  House  Document  No.  407,  Fifty-ninth  Congress, 
second  session,  the  modification  of  the  location  shown  therein  being 
the  elimination  of  the  third  or  shore  arm  and  extension  of  the  second 
arm  to  shore,  so  as  to  include  a  deep  pocket  east  of  Cocoanut  Island. 

The  project  was  adopted  by  the  river  and  harbor  act  of  March  2, 
1907,  which  appropriated  $200,000  and  authorized  continuing  con- 
tracts for  prosecuting  the  work  in  the  additional  sum  of  $200,000,  of 
which  $100,000  is  yet  to  be  appropriated. 

A  contract  for  the  construction  of  the  breakwater  was  entered  into, 
but  at  the  close  of  the  fiscal  year  no  actual  work  on  the  breakwater 
had  been  done. 

On  June  30, 1908,  the  sum  of  $1,725.13  had  been  expended;  no  part 
of  this  expenditure  was  for  maintenance. 

The  commerce  of  this  port  for  the  calendar  year  1907  was  valued 
at  $7,007,923.  This  amount  does  not  include  the  local  commerce 
between  Hilo  and  island  ports,  a  statement  of  whidi  could  not  be 
obtained. 
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July  1, 1907,  balance  unexpended $200, 000. 00 

Amount  appropriated  by  sundry  civil  act  approved  May  27, 1908.-      100, 000. 00 


300,000.00 
June  80,  1908,  amount  expended  during  fiscal  year  for  works  of 
improvemoit 1, 725. 13 


July  1,  1908,  balance  unexpended 298,274.87 

July  1,  1908,  outstanding  liabilities 260.78 


July  1,  1908,  balance  available 298,014.09 


July  1,  1908,  amount  covered  by  uncompleted  contracts 260,000.00 

Amount  (estimated)  required  for  completion  of  existing  project..  1,400,000.00 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 
30,  1910,  for  works  of  improvement,  in  addition  to  tbe  balance 
unexpended  July  1,  1908 •600,000.00 

Submitted  in  compliance  with  requirements  of  sundry  civil  act 
of  June,  4,  1897. 

(See  Appendix  Z  Z  4.) 

RIVER  AND  HARBOR   IMPROVEMENT  IN  THE  DISTRICT  OP  PORTO 

RICO. 

This  district  was  in  the  charge  of  Mai.  Charles  L.  Potter,  Corps  of 
Engineers.  Division  engineer,  Col.  D.  W.  Lockwood,  Corps  of 
Engineers. 

7.  Harbor  at  San  Juan^  Porto  Rico, — This  harbor  has  a  very  large 
area,  but  only  a  small  portion  is  of  a  depth  sufficient  to  accommodate 
modem«  shipping.  There  is  a  small  area  in  the  bend,  where  final 
entrance  is  made  to  the  harbor  proper,  with  a  depth  oi  30  feet;  the 
remainder  of  the  available  harbor  ranges  from  20  to  30  feet.  A  very 
narrow  and  somewhat  crooked  entrance  channel  has  a  least  depth  of 
27  feet.  The  usual  variation  in  water  level  between  high  and  low 
tide  is  only  about  1  foot.  The  existing  project  adopted  by  the  river 
and  harbor  act  of  March  2, 1907^  is  to  dredge  an  entrance  channel  600 
feet  wide  from  deep  water  outside  to  a  point  opposite  Morro  Point: 
600  feet  wide  from  there  to  La  Puntilla,  both  to  oe  30  feet  deep,  and 
both  to  be  widened  where  they  make  the  turn  around  these  points; 
and  to  dredge,  east  of  La  Puntilla,  harbor  areas  amounting  to 
898,600  square  yards  to  a  depth  of  30  feet  and  70,200  square  yards  to 
a  depth  of  24  leet,  all  in  accordance  with  House  Document  No.  914, 
Fifty-ninth  Congress,  first  session. 

TJae  estimated  cost  of  this  improvement  is  $757,600,  of  which  the 
act  of  March  iL  1907,  appropriated  $167,600,  and  authorized  continu- 
ing contracts  for  prosecuting  the  project  in  the  sum  of  $600,000,  of 
which  $380,000  is  still  to  be  appropriated. 

The  work  is  bein^  done  under  continuing  contract  at  a  cost  of  19 
•ents  for  soft  material  and  $6.80  for  coral  rock. 

The  amount  expended  to  June  30,  1908,  not  including  outstanding 
liabilities,  was  $74,158.75  for  improvement 

The  work  done  during  the  year  ending  June  30,  1908,  has  been  to 
remove  135.944  cubic  yards  or  soft  material  and  200  cubic  yards  of 
coral  rock  irom  the  point  at  La  Puntilla,  and  361,322  cubic  yards  of 
soft  material  and  857  cubic  yards  of  coral  rock  from  the  inner  hsxhcv^., 


•Of  thlB  amount  $100,000  Is  for  contlnnVng-contwict  ^ox>t  «.\xX>wstVM8^ \s^  ^X^^ 
river  and  harbor  act  ot  March  2,  1907. 
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all  the  work  being  confined  to  areas  which  are  to  be  dredged  to  a 
30-foot  depth.  As  a  result,  most  of  the  area  at  La  Puntilla  is  dredged 
to  30  feet,  but  some  reefs  have  only  25  to  28  feet,  as  they  are  too  hard 
to  be  dug  with  a  dipper  and  have  to  be  blasted.  This  depth  is  enougli 
to  carry  any  commercial  vessel  entering  San  Juan  and  the  difficulty 
of  making  the  turn  around  La  Puntilla  has  been  removed.  In  addi- 
tion, 165,000  square  yards  of  the  harbor  area  have  been  dredged  to  t 
depth  of  30  feet.  The  deepest  draft  that  can  be  carried  is  still  limited 
by  the  entrance  channel  to  27  feet. 

No  work  was  done  by  the  United  States  prior  to  this  project,  but 
some  dredging  was  done  by  the  Spanish  Government. 

The  amount  estimated  that  can  be  profitably  expended  during  the 
year  ending  June  30,  1910,  will  be  expended  in  continuing  drec^ing 
under  the  contract,  which  work  is  necessary  to  make  the  improvement 
available. 

During  the  fiscal  year  ending  June  30,  1907,  the  value  of  the  com- 
merce handled  at  San  Juan,  P.  R.,  was: 

Imports  from  the  United  States $25,686^285 

Imports  from  other  countries 1,946,693 

Exports  to  the  United  States 9,451,708 

Exports  to  other  countries 853,465 

During  the  fiscal  year  ending  June  30, 1908,  as  follows: 

Imports  from  the  United  States 922,677,876 

Imports  from  other  countries 3,148,280 

Exports  to  the  United  States 26,891,281 

Exports  to  other  countries 4,753,200 

The  total  number  of  vessels  entering  San  Juan  Harbor  during  the 
fiscal  years  ending  June  30,  1907,  and  June  30, 1908,  were : 


-    - 

M07. 

1908. 

American  

20S 
186 

230 

Foreign - - - 

1S4 

The  exports  consist  principally  of  sugar,  tobacco,  coffee,  and  fruit, 
and  the  miports  consist  of  provisions,  cloth  goods,  iron  and  steel, 
lumber,  and  general  merchandise. 

July  1,  1907,  balance  unexpended $156,520.03 

Amount  appropriated  by  sundry  civil  act  approved  May  27,  1908 220, 000.00 


376,520.03 
June  30,  1908,  amount  expended  during  fiscal  year  for  worlds  of 
improvement 73,178.78 


July  1,  1908,  balance  unexpended-     303,341.25 

July  1,  1908,  outstanding  liabilities,     26,588.26 


July  1,  1908,  balance  available 276,752.99 

July  1,  1908,  amount  covered  by  uncompleted  contracts— » 276, 752.  iW 

Amount  (estimated)  required  for  completion  of  existing  project 380,000.00 


Amount  that  can  be  profitably  exi)ended  in  fiscal  year  ending  June 
30,  1910,  for  worlds  of  improvement,  in  addition  to  tlie  balance 
unexpended  July  1,  1908 380,000.00 

Submitted  in  compliance  wVth  ret^ulremeuts  of  sundry  civil  act  of  ' 
June  4,  1897. 
(See  Appendix  A  A  A.") 
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t.  Removing  sunken  vessels  or  craft  obstr^ioting  or  endangering 
navigation. —  Wreck  of  the  tugboat  Mayaauez  in  the  harbor  of  Ponce, 
P.  R. — ^This  wreck  was  removed  at  a  total  cost  of  $312.90. 

THE    BOARD     OF     ENGINEERS     FOR     RIVERS     AND 

HARBORS. 

Section  3  of  the  river  and  harbor  act  of  June  13, 1902,  provided  for 
the  organization,  in  the  Office  of  the  Chief  of  Enfi:ineers.  by  detail 
from  time  to  time  from  the  Corps  of  Engineers,  of  a  Board"  of  five 
en^neer  officers,  whose  duties  shall  be  fixed  by  the  Chief  of  Engineers, 
and  to  whom  shall  be  referred  for  consideration  and  recommendation, 
in  addition  to  any  other  duties  assigned,  so  far  as  in  the  opinion  ot 
the  Chief  of  Engineers  may  be  necessary,  all  reports  upon  examina- 
tions and  surveys  provided  for  by  Congress,  and  all  projects  or 
changes  in  projects  tor  works  of  river  and  narbor  improvement  there- 
tofore or  thereafter  provided  for.  It  is  further  the  duty  of  the  Board, 
npon  request  to  the  Chief  of  Engineers,  by  the  Committee  on  Com- 
merce of  the  Senate,  or  the  Committee  on  Kivers  and  Harbors  of  the 
House  of  Representatives,  in  the  same  manner  to  examine  and  report 
through  the  Chief  of  Engineers  upon  any  projects  heretofore  adopted 
by  the  Government  or  upon  which  appropriations  have  been  made, 
and  to  report  upon  the  aesirability  of  continuing  the  same  or  upon 
any  modifications  thereof  which  may  be  deemed  desirable.  This  pro- 
vision of  the  law  was  extended  by  act  of  March  3, 1905,  to  require  the 
Board,  upon  request  of  the  committees  of  Congress  specified  above,  to 
examine  and  review  surveys  as  well  as  projects  proviaed  for  by  acts  or 
resolutions  prior  to  the  river  and  harbor  act  of  June  13,  1902,  and  it 
was  further  modified  by  the  act  of  March  2, 1907,  to  include  considera- 
tion of  any  examination  or  survey  made  pursuant  to  any  act  or  reso- 
lution of  Congress. 

During  the  past  fiscal  year  the  Board  was  composed  of  the  follow- 
ing officers  of  the  Corps  of  Engineers:  Col.  D.  W.  Lockwood;  Col. 
R.  L.  Hoxie;  Lieut.  Col.  Smith  S.  Leach,  temporarily  in  connection 
with  the  consideration  of  Pacific  coast  improvements;  Lieut.  Col. 
Walter  L.  Fisk,  temporarily  in  connection  with  the  consideration  of 
Pepperells  Cove,  Maine;  Lieut.  Col.  Harry  F.  Hodges,  from  July  17, 
1907,  to  June  25, 1908 ;  Maj.  E.  Eveleth  Winslow ;  Maj.  Chester  Ilard- 
inff,  to  July  17,  1907 ;  and  Capt.  William  J.  Barden. 

For  consideration  of  the  report  of  a  Board  of  Engineers  on  the  im- 
provement of  the  Ohio  River  only,  it  was  composed  of  the  following 
officers  of  the  Corps  of  Engineers :  Col.  H.  M.  Adams,  Col.  Charles  E. 
li.  B.  Davis,  Col.  R.  L.  Hoxie,  Lieut.  Col.  C.  McD.  Townsend,  and 
Mai.  E.  Eveleth  Winslow. 

Under  the  provisions  of  the  river  and  harbor  act  of  March  2,  1007, 
all  reports  on  preliminary  examinations  and  surveys  required  by  that 
act  received  up  to  the  close  of  the  fiscal  year  have  been  referred  to  the 
Board  for  consideration  and  recommenaation ;  in  addition,  a  number 
of  subjects  have  been  presented  to  it  for  report  in  accordance  with 
resolutions  of  the  Committee  on  Rivers  and  Harbors  of  the  House  of 
Representatives  and  the  Committee  on  Commerce  of  the  Senate.  The 
reports  rendered  by  the  Board  from  time  to  time  have  been  duly  pre- 
sented to  Congi'ess. 

Details  of  the  operations  of  the  Board  d\mii^  \3tvft  ^«aV  ^^sksX  ^^'s^^ 
will  be  found  in  Appendix  B  B  B. 
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EXAMINATIONS.    SURVEYS,    AND    CONTINGENCIES    OP    RIVERS   AND 

HARBORS. 

For  examinations,  surveys,  and  contingencies  of  rivers  and  harbors, 
an  appropriation  of  $300,000  should  be  made,  as  follows: 

For  examinations,  surveys,  and  contingencies,  and  for  incidental 
repairs  for  rivers  and  harbors  for  which  there  may  be  no  special  ap- 
propriation; for  expenses  connected  with  the  inspection  of  bridges 
or  other  structures  reported  as  obstructions  to  navigation,  with  the 
service  of  notices  and  holding  of  hearings  when  required  in  siich 
cases,  with  the  location  of  harbor  lines  under  the  act  of  March  3, 
1809,  and  with  the  examinations  and  reports  by  officers  of  the  Corps 
of  Engineers,  and  by  boards  of  engineers  upon  plans  and  sites  for 
bridges  or  other  structures  authorized  by  law  to  be  built,  and  upon 
bills  authorizing  bridges  or  other  structures,  reports  upon  which  may 
be  called  for  by  Congress ;  and  for  other  expenses  connected  with  the 
performance  of  the  duties  which  are,  or  may  be,  imposed  by  law  upon 
the  War  Department  in  the  protection  and  preservation  of  the  naviga- 
ble waters  of  the  United  States. 

SUPERVISION    OF   THE  HARBOR  OF   NEW   YORK. 

The  supervisor  of  the  harbor  during  the  past  year  was  Commands 
H.  H.  Hosley,  U.  S.  Navy,  to  January  6,  1908;  Lieut.  D.  C.  Hanra- 
han,  U.  S.  Navy,  temporarily,  from  January  6  to  May  14,  1908,  and 
Capt.  Aaron  Ward,  U.  S.  Navy,  since  May  14, 1908. 

The  office  of  supervisor  of  the  harbor  of  New  York  was  created  by 
act  of  Congress  approved  June  29,  1888,  entitled  "An  act  to  prevent 
obstructive  and  injurious  deposits  within  the  harbor  and  adjacent 
waters  of  New  York  City,  by  dumping  or  otherwise,  and  to  punish 
and  prevent  such  offenses."  This  act  has  been  amended  by  section  3 
of  the  act  of  August  18,  1894,  entitled  "An  act  making  appropriatioas 
for  the  construction,  repair,  and  preservation  of  certain  pubnc  works 
on  rivers  and  harbors,  and  for  other  purposes,"  by  which  amendment 
the  functions  and  powers  of  the  officer  have  been  greatly  enlarged. 
Additional  duties  are  also  conferred  on  the  supervisor  by  section  2  of 
the  last-named  act.  The  functions  and  powers  of  the  supervisor  have 
becm  further  extended  by  section  8  of  act  of  Congress  approved  May 
28.  1008,  entitled  "An  act  to  amend  the  laws  relating  to  navigation, 
and  for  other  purposes." 

Under  the  provisions  of  section  5  of  the  act  of  June  29,  1888,  a  line 
officer  of  the  Navy  is  designated  to  discharge  the  duties  created  by 
the  act,  under  the  direction  of  the  Secretary  of  War.  On  May  23, 
1889,  the  Secretary  of  War  directed  that  all  communications  in  con- 
nection with  these  duties  should  be  addressed  to  him  through  this 
oflice,  and  on  February  1,  1890,  he  further  directed  that  the  powers 
conferred  upon  him  by  the  act  should  be  exercised  through  the  Chief 
of  Engineers. 

The  report  of  Captain  Ward  for  the  past  fiscal  year  is  submitted 
herewith  as  Appendix  C  C  C. 

Esthnates  for  the  -fiscal  year  ending  June  SO,  19 JO. — ^The  estimates 
of  funds  required  for  this  service  for  the  fiscal  year  ending  June  30, 
WlOf  are  given  in  the  a\>ovft-iiveiv\;\o\v^^T^^QrtV.^^^iftUftvs: 
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For  pay  of  inspectors,  deputy  inspectors,  office  force,  and  expenses 

of    office $10, 260.00 

For  pay  of  crews  and  maintenance  of  patrol  fleet 80, 000. 00 

For  renewing  engines  and  boilers  of  steam  tug  Vigilant 15, 000. 00 

F6r  purchase  or  construction  of  one  steam  tug 50,000.00 

Total 155.2G0.00 

CALIFORNIA    DiilBRIS    COMMISSION. 

Unrestricted  mining  by  the  hydraulic  process  in  California  resulted 
in  enormous  quantities  of  debris  being  washed  down  into  the  rivers 
and  natural  water  courses  draining  the  western  slopes  of  the  Sierras. 
Later  on  hydraulic  mining  was  practically  prohibited  by  the  decisions 
of  the  courts  on  account  of  injury  to  streams  and  the  adjacent  private 
land. 

The  act  of  Congress  approved  March  1,  1893,  created  the  Califor- 
nia Debris  Commission,  stipulating  that  the  Commission  should  con- 
sist of  three  officers  of  the  Corps  of  Engineers,  appointed  by  the 
President  with  the  concurrence  of  the  Senate.  The  same  act  pre- 
scribed the  duties  of  the  Commission,  which  are,  first,  the  regulation 
of  hydraulic  mining  in  the  territory  drained  by  the  Sacramento  and 
San  Joaquin  river  systems,  so  that  mining  by  that  method  may  be 
resumed  and  carried  on  without  injury  to  other  interests  in  the  State, 
and,  second,  to  mature  and  adopt  plans  to  improve  the  navigability 
of  the  above-mentioned  rivers,  to  protect  same  from  damage  due  to 
mining  debris,  and  to  afford  relief  thereto  in  flood  time. 

Regulation  of  hydraulic  mining. — Up  to  June  30,  1908,  the  Com- 
mission received  820  applications  for  permits  to  mine  by  the  hydraulic 
Erocess  under  the  restrictions  imposed  by  the  act  of  Congi*ess  of 
farch  1, 1893,  and  granted  permits  in  cases  where  means  for  properly 
impounding  the  debris  were  provided  by  the  applicants. 

improvement  and  protection  of  rivers  and  flood  control, — The  Yuba 
River,  a  tributary  oi  the  Feather,  which  in  turn  is  a  tributary  of  the 
Sacramento  River,  was  the  first  selected  for  treatment,  this  stream 
bein^  more  filled  with  debris  and  perhaps  carrying  more  detritus  than 
all  the  other  tributaries  of  the  Sacramento  combined.  The  general 
project  for  the  treatment  of  the  Yuba  was  printed  in  the  Annual 
Beport  of  the  Chief  of  Engineers  for  1900,  Part  8,  page  6030.  The 
estimated  total  cost  of  this  project  was  placed  at  $800,000.  It  was 
adopted  by  act  of  Congress  approved  June  13,  1902.  The  estimated 
total  cost  of  the  project  has  been  appropriated — $400,000  by  Congreas 
and  $400,000  by  the  legislature  of  California,  the  appropriations  by 
Congress  stipulating  that  one-half  the  cost  of  the  work  should  be 
paid  by  the  State  of  California. 

The  Yuba  River  project  contemplates  holding  the  great  quantities 
of  mine  debris  now  m  that  stream  and  tributaries,  to  prevent  it  from 
being  carried  down  into  the  Feather  and  Sacramento  rivers,  this  to 
be  accomplished  by  restraining  barriers,  or  dams,  across  the  bed  of 
the  Yuba,  by  a  settling  basin  adjoining  the  river  on  the  south,  and  by 
training  walls  below. 

The  amount  expended  bv  the  United  States  on  the  existing  project 
for  the  work  in  the  Yuba  River,  up  to  June  30, 1908,  was  $208,085.46. 
These  expenditures  were  principally  in  payment  of  oiv^-Viail  ^3cl^  ^vet- 
diase  pnce  of  upward  of  10.000  acres  ot  laivd',  \tv  ^^^x«\kw\.  ^V  wv^- 
half  tne  cost  of  the  construction  of  portions  oi  "b^iXTYec^^  ox  ^^axsiL^xs^ 
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Yuba  Biver,  known  as  Nos.  1  and  2 ;  of  one-half  the  cost  of  excavating 
a  flood  overflow  channel  through  the  promontory  on  Yuba  River 
known  as  Daguerre  Point,  and  of  one-half  the  cost  of  constructing  a 
portion  of  the  proposed  training  walls  to  confine  the  flow  of  Yubi 
River  below  Daguerre  Point. 

In  a  special  report  dated  June  30,  1907  (submitted  to  comply  wiih 
sections  6,  6,  and  7  of  the  act  of  Congress  of  March  1,  1893),  printed 
in  the  Annual  Report  of  the  Chief  of  Engineers  for  1907,  pages  226*2- 
2269,  the  Commission  estimated  that  the  restraining  works  already 
constructed  and  remaining  to  be  built  under  the  present  project  for 
the  treatment  of  Yuba  River  would  provide  capacity  for  storing 
60,000,000  cubic  yards  of  debris  in  that  stream.  The  CommissioD 
stated  in  this  special  report,  however,  that  dredging  was  considered 
the  most  feasible  method  to  meet  the  requirements  of  all  the  interests 
involved — ^navigation,  protection  from  flood  overflow,  better  drainage, 
and  disposal  and  control  of  debris  in  the  Sacramento  and  Featte 
rivers. 

The  Commission  reports  that  from  surveys  made  and  from  other 
surveys  soon  to  be  completed  data  will  be  available  for  use  in  prepar 
ing,  auring  the  ensuing  year,  a  project  for  thorough  control  of  the 
rivers  at  all  stages. 

The  maintenance  of  navigation  on  the  Sacramento  and  San  Joaquin 
river  systems  is  important.  Upward  of  1,000,000  tons  of  freight  and 
300,000  passengers  are  carried  annually  by  vessels  of  all  classes  plying 
the  Sacramento,  San  Joaauin,  Mokelumne,  and  Feather  rivers.  The 
freight  consists  principally  of  grain,  mill  stuffs,  lumber,  groceries, 
fruit,  vegetables,  and  general  merchandise,  and  is  carried  principally 
on  barges  towed  by  steamboats  and  on  scow-schooners.  About  45 
steamboats,  many  barges,  launches,  and  scow-schooners  are  engaged 
in  this  trade. 

Much  of  the  fertile  country  along  the  Sacramento  and  San  Joaquin 
rivers  is  without  railroad  transportation,  owing  to  the  expense  and 
difficulties  of  the  construction  and  maintenance  of  railroads  in  a  low- 
land country  which  is  subject  to  more  or  less  widespread  floods  an- 
nually. These  fertile  lands,  great  areas  of  which  are  under  a  high 
state  of  cultivation,  are  protected  ordinarily  from  overflow  by  ex- 
tensive levee  systems,  constructed  and  maintained  at  m:«at  expense, 
and  the  rivers  are  in  many  cases  the  only  means  of  transporting 
freight  and  passengers  to  and  from  most  of  this  country.  The  lower 
rates  by  river  to  some  points  which  can  also  be  reached  by  railroads 
are  in  some  cases  met  by  the  latter. 

The  following  statement  shows  the  present  condition  for  purposes 
of  navigation  of  the  three  principal  streams  comprising  the  Sacra- 
mento and  San  Joaquin  river  systems: 


Maximum  draft  that 
can  be  carried  at  low 
water. 


Head  of  navigatioii... 

Length  of  navigable 
porUona. 


Sacramento  River. 


San  Francisco  to  Sacra- 
mento, 7  feet:  Sacra- 
mento to  Colusa,  4  to  6 
feet:  Colusa  to  Red 
BInfT.  2  to  2|  feet. 

Red  Bluff 


Feather  River. 


Mouth  of  river  to 
Marysville,  1  to  2 
feet. 


Marysville. 


Mouth  to  SacTameivVo,  «V  \  UoviiVv  lo  ^«wTy«ville« 
mUe«*.  mouXYi to  Co\m9«l,  \    ^  xsvW^ft. 
152  m\\e»*,  mo\xvYiU>  ^^\ 
Blufl.^^mWea,  \ 


Ban  Joaquin  Rlv(  r 


Mouth  of  river  to  Stock- 
ton, 9  feet:  Stockton  to 
Pirebangh,  a  tf 
inchea. 

Stockton  (Flrebai^b,  4 

months  In  year). 
Mouth  to  Stockton,  91 
^    -nfiXv^N  TttoraLth  to  flr^ 
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More  extended  information  concerning  navigation,  flood  control, 
and  the  mine-debris  question  in  and  along  the  Sacramento  and  San 
Joaquin  rivers  and  their  tributaries  may  be  found  in  the  following- 
named  Annual  Reports  of  the  Chief  of  Engineers,  and  in  House  Docu- 
ment No.  262,  Fifty-ninth  Congress,  first  session,  for  Sacramento,  San 
Joaquin,  and  Feather  rivers  and  tributaries: 


Annual  report  for 
flac&l  year— 


1875. 

1875.1 
1877. 

1878. 

1879.. 

1880., 
1881.. 
1882.. 
1882.. 
1883.. 
1885.. 
1885.. 
1801.. 

1801.. 

1801.. 
1808.. 
1806.. 
1896.. 
1804.. 
1BB5.. 
1895.. 
1805.. 
1806.. 
1896.. 
1898.. 

UOO.. 


1901. 


Part. 


Pages. 


914-917 

697-707 

726-729 
994-996 

1294-1299 

174^1761 

2233-2242 
248.V2516 
2543-2640 
2637-2610 
1976-19K2 
2359-2360 
2378-2374 
2996-^118 

2990-2995 

8133-^187 
8290-3297 
8301-S303 
8290-^301 
8169-3187 


8223-8226 
8210-8228 
2944-2946 

8171-8181 

8188-8198 
6030-5070 
8454-8459 
8449-3453 


River. 


Sacramento. 
/        Do. 
I  Feather. 

San  Jonqnin. 

Sacramento. 
/       Do. 
1  Feather. 
/Sacra  "Tiento. 
\Feather. 

Sacramento. 

Sacramento,  San  Joaqnin,  and  tributaries  (mine  debris). 
Do. 

Mokelurane. 

San  Joaquin. 

Mokelumne. 

Yuba. 

Sacramento,  San  Joaquin,  and  tributaries  (mine  d^bili) 
/Sacramento. 
\Feather. 

Mokelumne. 

San  Joaquin. 

Stanislaus. 

Tuolumne. 

Sacramento,  San  Joaquin,  and  tributaries  (mlned6Mi). 

American  (mine  d^bns). 

Feather. 

San  Joaquin. 

Sacramento. 

San  Joaquin, 
rsacramenta 
IFeather. 
/Sacramento 
\Feather. 

San  Joaquin. 

Yuba  (mine  d«brli). 

n  Joaquin. 

Sacramento.  San  Ji 
gatlon.  control  of 
mine  debris). 


|sai 


inin.  Feather,  and  tributaries  (navl- 
and  oontiol  and  disposal  of 


The  members  of  the  Commission  during  the  past  fiscal  year  were 
lieut  Col.  John  Biddle,  Maj.  C.  H.  McKinstry,  and  Capt.  Thos.  H. 
Jackson. 

The  api)ended  money  statement  for  appropriation  for  restraining 
mine  debris  in  California  includes  only  funds  appropriated  by  Con- 
gress^ and  does  not  include  funds  appropriated  by  the  legislature  of 
California. 

'  AFP80P1UATI0N  FOB  EXPENSES  OF  CALIFOBNIA  DEBRIS  COMMISSION,  190S. 

Jnly  1,  1907,  amount  appropriated  by  act  of  Congress  approved 

March  4.  1907 $15,000.00 

Jane  30,  1908,  amount  expended  during  fiscal  year •13,557.25 

July  1,  1908,  balance  unexpended 1, 442. 75 

July  1,  1908,  outstanding  liabilities 1,142.76 

July  1,  1908,  balance  reverting  to  Treasury 800. 00 

•  In  addition  there  was  expended  during  the  year  $5.96  from  appropriation  fot 
fiacal  year  1906  and  $863.75  from  appropriation  tor  A«ca\  ^e&x  V^l. 
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APPBOPBIATION  WOE  EXPENSES  OF  CALITOBNIA  DfiBBIfl  OOMMIB8IOH,  190Ql 

Amount  appropriated  by  act  of  Confiress  approved  May  27,  190S $15,00(101 

Amount  (estimated)  required  for  expenses  of  the  California  D^ris 
Commission  during  the  fiscal  year  ending  June  80,  1910,  in  regu- 
lating hydraulic  mining  operations  in  the  State  of  California, 
making  examinations  and  surveys  for  improvement  of  navigation, 
control  and  disposition  of  mine  debris,  and  control  of  flood  waters 
as  required  by  the  act  of  Congress  approved  March  1, 1893 15,000.01 

APPBOPBIATION  FOB  BESTBAININO  MINE  d£BBIS  IH  CAUFOBNIA. 

July  1,  1907,  balance  unexpended $141, 413.  TB 

June  30, 1908,  amount  received  during  fiscal  year  ftom  sale  of  Gov- 
ernment property 12S.00 

141,5IL78 
June  30,  190S,  amount  expended  during  fiscal  year  for  works  of 

improvement 9,400.31 

July  1,  1908,  balance  unexpended 132,042.54 

July  1,  1908,  outstanding  liabilities  payable  by  United  States 4,453.21 

July  1,  1908,  balance  available 127,&<9.9 

July  1, 1908,  amount  of  United  States  funds  covered  by  uncompleted 

contracts 22, 017.01 

(See  Appendix  D  D  D.) 

EXAMINATION  OF  MISSISSIPPI  RIVER  WITH  A  VIEW  TO  PROVIDIITO 
AND  MAINTAINING  A  NAVIGABLE  CHANNEL  14  FEET  DEEP  AND 
OF  SUITABLE  WIDTH  FROM  ST.  LOUIS  TO  THE  MOUTH. 

Under  the  provisions  of  the  river  and  harbor  act  of  March  2, 1907, 
a  Commission  has  been  appointed  to  examine  the  Mississippi  Rivw 
below  St.  Louis  and  report  upon  the  practicability  and  desiraoility  of 
constructing  and  maintaining  a  navigable  channel  14  feet  deep  and  of 
suitable  width  from  St.  Louis  to  the  mouth  of  the  river  either  by 
open-channel  improvement  or  by  a  canal  or  canals  for  part  of  said 
route.  The  Commission  is  also  required  by  the  act  to  consider  in 
this  connection  the  survey  of  a  proposed  waterway  from  Chicago  to 
St.  Louis  heretofore  reported  upon  (see  H.  Docs.  No.  263,  59th  Cong., 
1st  sess.,  and  No.  437,  59th  Cong.,  2d  sess.),  and  also  to  report 
upon  any  water  power  which  may  be  created  in  the  said  section  of 
the  Mississippi  River  below  St.  Louis,  as  well  as  in  the  proposed 
waterway  from  Chicago  to  St.  Louis,  and  what  steps,  if  any,  should 
be  taken  to  cause  the  cost  of  improvement  to  be  defrayed  in  whole  or 
in  part  by  means  of  such  water  power  or  of  lands*  which  nwiy  be 
drained  by  either  of  said  waterways. 

The  members  of  the  Commission  are  Col.  W.  H.  Bixby,  Corps  of 
Engineers,  president,  Mississippi  River  Commission;  Lieut.  CoL 
C.  McD.  Townsend,  Corps  of  Engineers;  Lieut.  Col.  J.  G.  Warren, 
Corps  of  Engineers;  Mr.  Henry  B.  Richardson,  member  of  the 
Mississippi  River  Commission^  and  Mr.  Homer  P.  Ritter,  member 
of  the  Mississippi  River  Commission,  with  Capt  O.  B.  Luk^h,  Corp 
of  Engineers,  as  recorder. 
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The  sum  of  $190,000  was  appropriated  by  the  act  to  defray  the 
expense  of  the  survey,  of  which  $112,024.83  had  been  expended  to 
June  30,  1908.  The  expenditure  during  the  year  amounted  to 
$111,774.13. 

MISSISSIPPI  RIVER  COMMISSION. 

The  Mississippi  Eiver  Commission,  constituted  by  act  of  Congress 
of  June  28,  1879,  is  in  charge  of  the  improvement  of  the  Mississippi 
River  from  Head  of  Passes  to  the  mouth  of  the  Ohio  River,  includmg 
the  rectification  of  Red  and  Atchafalaya  rivers  at  their  junction  with 
the  Mississippi,  the  building  of  levees,  and  the  improvement  of  the 
several  harbors  for  which  specific  appropriations  have  been  made, 
with  the  exception  of  the  harbor  oi  Vicksburg  and  the  mouth  of 
Yazoo  River.  It  is  also  charged  with  the  survey  of  the  Mississippi 
River  from  Head  of  Passes  to  its  headwaters,  and  with  gauging  the 
river  and  its  tributaries. 

The  river  and  harbor  acts  of  March  3,  1905,  and  March  2,  1907, 
prescribed  that  the  money  therein  appropriated  and  authorized  to  be 
expended  should  be  applied  to  the  construction  of  suitable  and  neces- 
sary dredge  boats  ana  other  devices  and  appliances  and  in  the  main- 
tenance and  operation  of  the  same,  with  the  view  of  ultimately  obtain- 
ing and  maintaining  a  navigable  channel  from  Cairo  down  not  less 
than  250  feet  in  width  and  9  feet  in  de^th  at  all  periods  of  the  year, 
except  when  navigation  is  closed  by  ice.  They  also  authorized  allot- 
ments from  such  funds  in  the  discretion  of  the  Commission  and  upon 
approval  by  the  Chief  of  Engineers,  to  be  applied  to  the  water  courses 
connected  with  the  river  and  the  liarbors  upon  it  now  under  the 
control  of  the  Mississippi  River  Commission. 

Act  of  Congress  approved  June  4,  1906,  provides  that  any  funds 
which  have  been,  or  may  hereafter  be,  appropriated  by  Congress  for 
improving  the  Mississippi  River  between  the  Head  of  Passes  and  the 
mouth  OI  the  Ohio  River,  and  which  may  be  allotted  to  levees,  may 
be  expended  under  the  direction  of  the  Secretary  of  War,  in  accord- 
ance with  the  plans,  specifications,  and  recommendations  of  the  Mis- 
sissippi River  Commission,  as  approved  by  the  Chief  of  Engineers, 
upon  levees  upon  any  part  of  said  river  between  the  Head  ot  Passes 
and^  Cape  Girardeau,  Mo. 

The  act  of  March  2,  1907,  provided  for  prosecution  of  the  work 
under  continuing  contract  and  authorized  expenditures  in  the  sum  of 
$6,000,000  (of  which  $4,000,000  yet  remains  to  be  appropriated),  pro- 
vided that  this  sum  shall  be  used  in  improvement  for  not  less  than 
three  years,  the  work  done  each  year  to  cost  approximately  $2,000,000. 

The  Commissioners  during  the  past  fiscal  year  were  Col.  Clinton  B. 
Sears,  Corps  of  Engineers,  president,  to  March  14,  1908;  Col.  Wm. 
H.  Bixby,  Corps  of  Engineers,  president,  since  March  14,  1908; 
Col.  Wm.  T.  Rossell,  Corps  of  Engineers;  Lieut.  Col.  J.  G.  Warren, 
Corps  of  Engineers ;  Homer  P.  Ritter,  assistant.  United  States  Coast 
and  Geodetic  Survey ;  Robert  S.  Taylor,  J.  A.  Ockerson,  and  Henry 
B.  Richardson. 

Capt.  G.  R.  Lukesh,  Corps  of  Engineers,  was  on  duty  as  secretary 
to  the  Commission  during  the  year. 
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The  report  of  the  Commission  on  the  operations  under  its  charge 
during  the  fiscal  year  ending  June  30,  1908,  is  submitted  herewith  as 
Appendix  P  P  P  of  this  report. 

Estimate  for  the  fiscal  year  ending  June  SO,  1910. — The  following 
estimate  of  funds  required  for  carrying  on  the  works  under  its  charge 
for  the  year  ending  June  30, 1910,  is  submitted  by  the  Commission: 

For  continuing  the  improvement  of  Mississippi  River  from  Head 
of  Passes  to  tlie  moutli  of  the  Ohio  River,  including  salaries  and 
clerical,  office,  traveling,  and  miscellaneous  expenses  of  the  Missis- 
sippi River  Commission $3, 000, 000 

The  estimate  has  been  reduced  in  this  office  to  $2,000,000. 

PERMANENT    INTERNATIONAL   COMMISSION    OF   THE    OONGRBS8ES 

OF  NAVIGATION. 

By  act  approved  June  28,  1902,  Congress  appropriated  the  aum 
of  $3,000  per  year  for  the  support  and  maintenance  of  the  Permanent 
International  Commission  of  the  Congresses  of  Navigation  and  for 
the  payment  of  the  actual  expenses  of  the  properly  accredited  national 
delegates  of  the  United  States  to  the  meeting  of  the  congresses  and 
of  the  Commission. 

At  the  beginning  of  the  fiscal  year  the  United  States  was  repre- 
sented on  the  Permanent  International  Commission  of  the  Congresses 
of  Navi^tion  by  Brig.  Gen.  C.  W.  Raymond,  U.  S.  Army,  retired; 
Mr.  E.  L.  Corthell,  civil  engineer;  Maj.  H.  F.  Hodges,  Corps  of 
Engineers;  Maj.  J.  C.  Sanford,  Corps  of  Engineers,  and  Mr.  John 
Bogart,  civil  en^neer.  On  the  permanent  executive  committee  of 
that  Commission  it  was  representea  by  General  Raymond  as  tHe  prin- 
cipal representative  and  Mr.  E.  L.  Corthell  as  the  substitute.  The 
representation  on  the  Commission  and  on  the  executive  conmiittee 
has  remained  unchanged  during  the  year.  Major  Sanford  attended 
a  meeting  of  the  Commission  hSd  at  St.  Petersburg,  Russia,  May  31, 
1908. 

The  Eleventh  International  Congress  of  Navigation  was  held  at  St. 
Petersburg,  Russia,  May  31  to  June  7,  1908.  The  following-named 
delegates  were  appointed  to  represent  the  United  States  at  this  meet- 
ing: Maj.  J.  C.  Sanford,  Corps  of  Engineers,  chairman;  Lieut.  Com. 
F.  L.  Chapin,  U.  S.  Navy;  Maj.  Spencer  Cosby,  Corps  of  Engi- 
neers, Mr.  J.  A.  Ockerson,  civil  engineer,  member  Mississippi  River 
Commission,  and  Mr.  Arsene  PerriTliat,  civil  engineer.  All  of  these 
delegates,  except  Mr.  Perrilliat,  attended  the  meeting  of  the  congress. 

The  expenditures  during  the  year  from  the  appropriation  made  by 
Congress  have  been  for  the  expenses  of  the  American  Section  in 
attending  its  meetings  and  of  the  properly  accredited  delegates  to  the 
meeting  of  the  J^leventh  International  Congress,  the  maintenance  of 
(he  executive  office  of  the  American  Section,  and  for  the  support  and 
maintenance  of  the  Commission,  to  which  the  United  States  con- 
tributes $1,000  per  annum. 

ESTABLISHMENT   OF    HARBOR    LINES. 

Under  authority  given  to  the  Secretary  of  War  in  section  11  of  the 

river  and  harbor  act  approved  March  3,  1899,  harbor  lines  have  been 

established  during  the  past  fiscal  year  at  tiie  following  localities, 

under  dates  as  indicated: 

8haws  Cove,  Kew  l^ondoiv  I^^ltV^ot^  Ciwv\v^\Jv^>\V  ^^^!^^  9^  1907; 

Arthur  Kill,  New  York  aiid^«^  3^t^«>3,^tw«A^\5.^^«^V^^ 
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July  25,  1907;  Passaic  River,  New  Jersey,  August  21,  1907;  Hacken- 
sack  River,  New  Jersey,  December  7,  1907;  Shrewsbury  River,  New 
Jersey,  December  6, 1907 ;  Tanners  Cyeek,  Virginia,  Au^st  15,  1907 ; 
Hillsboro  Bay,  Florida,  December  2,  1907;  Niagara  River  at  Tona- 
wanda,  N.  Y.,  July  15,  1907;  Willapa  River  at  South  Bend,  Wash., 
May  28,  1908;  and  Lake  Union  at  Seattle,  Wash.,  January  4,  1908. 

RULES   AND    REGULATIONS    GOVERNING    THE    OPENING    OF   DRAW- 
BRIDGES. 

Section  5  of  the  river  and  harbor  act  of  August  18,  1894,  provides 
that  it  shall  be  the  duty  of  all  persons  owning,  operating,  and  tend- 
ing the  drawbridges  then  built  or  which  might  thereafter  be  built 
across  the  navigable  rivers  and  other  waters  of  the  United  States,  to 
open  or  cause  to  be  opened  the  draws  of  such  bridges,  under  such  rules 
and  regulations  as  in  the  opinion  of  the  Secretary  of  War  the  public 
interests  require,  for  the  passage  of  vessels  and  other  water  craft. 
Such  rules  and   regulations  have  been  established  during  the  past 

{rear  by  the  Secretary  of  War  for  certain  drawbridges  over  the  fol- 
owing-named  waterways: 

York  River  at  York,  Me. ;  Mystic  River  at  Mystic,  Conn. ;  Annsville 
Creek  near  Peeksville,  N.  Y.;  channel  between  Little  Annemessex 
River  and  Somers  Cove  at  Crisfield,  Md.;  Newport  River  at  More- 
head  City  and  Beaufort,  N.  C;  Louisville  ana  Nashville  Railroad 
bridges  over  Tensas  River,  Mobile  River,  Bayou  Conner,  Bayou  Sara, 
Chickasaw  Creek,  Threemile  Creek,  and  Onemile  Creek,  Alabama; 
Pascagoula  River,  Biloxi  Bay,  East  Pearl  River,  and  Bay  St.  Louis, 
Mississippi,  and  the  Rigolets,  Louisiana;  Motgan's  Louisiana  and 
Texas  Railroad  and  Steamship  Company  and  Louisiana  and  Western 
Railroad  Company  bridges  over  Barrows  Canal,  Bayou  Courtableau, 
Berwick  Bay,  jBayou  Boeuf ,  Bayou  Lafourche,  Bayou  des  AUemands, 
Harvey  Canal,  Companjr  Canal,  Bayou  Lacassine,  Bayou  Vermilion, 
Mermentau  and  Calcasieu  rivers,  Louisiana,  and  Sabine  River, 
Louisiana  and  Texas;  Cumberland  River,  Tennessee  and  Kentucky; 
Los  Ajigeles  River  at  Long  Beach,  Cal. ;  Columbia  River  below  Van- 
couver, Wash. ;  and  Willamette  River  at  St.  Johns,  Oreg. 

RULES    AND    REGULATIONS    GOVERNING    THE    NAVIGATION    OF 

CANALS,    ETC. 

Section  4  of  the  river  and  harbor  act  of  August  18,  1894,  as 
amended  by  section  11  of  the  river  and  harbor  act  of  June  13,  1902, 
delegates  to  the  Secretary  of  War  the  duty  of  prescribing  such  rules 
and  regulations  for  the  use,  administration,  and  navigation  of  any  or 
all  canals  and  similar  works  of  navigation  that  now  are  or  that  here- 
after may  be  owned,  operated,  or  mamtained  by  the  United  States  as 
in  his  judgment  the  public  necessity  may  require;  and  he  is  also 
authorized  to  prescribe  regulations  to  govern  the  speed  and  move- 
ment of  vessels  and  other  water  craft  in  any  public  navigable  chan- 
nel which  has  been  improved  under  authority  of  Congress,  whenever 
in  his  judgment  such  regulations  are  necessary  to  protect  such 
improved  channels  from  injury  or  to  prevent  interference  with  the 
operations  of  the  United  States  in  improving  tv«LV\^viV2\fe  ^^\kc^  \st 
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injury  to  any  plant  that  may  be  employed  in  such  operations.  Such 
rules  and  regulations  have  been  established  during  the  past  year  for 
the  following-named  localities: 

Ship  channel  at  Gulfport,  Miss.;  and  Sturgeon  Bay  and  Lake 
Michigan  Ship  Canal,  Wisconsin. 

STRUCTURES  IN  THE  NAVIGABLE  WATERS  OF  PORTO  RICO. 

Act  of  Congress  approved  June  11, 1906,  empowered  the  Secretary 
of  War,  under  certam  restrictions,  to  authorize  the  construction,  ex- 
tension, and  maintenance  of  wharves,  piers,  and  other  structures  on 
lands  underlying  harbor  areas  and  navigable  streams  and  bodies  of 
water  in  or  surrounding  Porto  Bico  and  the  islands  adjacent  thereta 

Through  a  conference  between  the  district  oflScer  and  the  governor 
of  Porto  Bico  a  definite  policy  has  been  established  and  ia  loUowed 
in  connection  with  applications  for  privileges  under  this  law,  several 
applications  having  been  acted  on  during  the  year. 

BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 

Plans  and  maps  of  locations  of  the  following  bridges  proposed  to 
be  erected  under  the  authority  of  special  acts  of  Congress  have  been 
examined  with  a  view  to  protection  of  the  interests  of  navigation  and 
have  been  approved  by  the  Secretary  of  War,  as  provided  by  the  acts, 
and  the  local  engineer  officers  have  been  furnished  copies  of  the  in- 
struments of  approval  and  drawings  showing  plans  and  locations 
and  charged  with  the  supervision  of  the  construction  of  the  bridges, 
so  far  as  necessary,  to  see  that  they  are  built  in  accordance  with  the 
approved  plans: 

Bridge  of  the  St.  Louis  Electric  Bridge  Company  {McKirdey 
Bridge)  over  Mississippi  River  at  Salisbury  street^  St.  Louis^  Mo.— 
Construction  of  this  bridge  was  authorized  by  act  of  Congress  ap- 
proved February  15,  1907.  Plans  and  map  of  location  were  approved 
July  5,  1907. 

Bridge  of  the  Bumwell  Coal  and  Coke  Company  over  Tug  Fork 
of  Big  Sandy  River ^  near  Sprigg,  W.  Va. — Construction  of  this 
bridge  was  authorized  by  act  of  Congress  approved  March  2,  1907. 
Plans  and  map  of  location  were  approved  July  23, 1907. 

Bridge  of  the  Arkansas^  Louisiana  and  Gulf  Railway  Company 
over  Bayou  Bartholomew^  La. — Plans  and  map  of  location  of  a  bridge 
to  be  built  at  this  place  under  authority  of  acts  of  Congress  approved 
March  23, 1900,  and  February  27,  1907,  were  approved  September  20, 
1907. 

Biidge  of  the  Pittshurgh  and  Lake  Erie  Railroad  Company  over 
Ohio  River  at  Beaver^  Pa. — Plans  for  rebuilding  an  existing  structure 
at  this  place  were  duly  considered  by  a  Board  of  Engineers,  pursuant 
to  the  requirements  of  act  of  Congress  approved  December  17,  1872, 
as  amended  by  act  of  February  14,  1883,  and  were  approved  October 
29,  1007. 

Bridge  of  the  New  Orleans  Great  Northern  Railroad  Company  over 
Pearl  River.,  in  Marion  County^  Miss. — Construction  of  this  bridge 
was  authorized  by  act  of  Congress  approved  February  25, 1907.  Plans 
and  map  of  location  were  approved  November  6,  1907. 
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Bridge  of  the  Alaska  Paci-flc  Railway  and  Terminal  Company  over 
Copper  River^  near  Childs  Glacier^  Alaska. — Construction  of  this 
bridge  was  authorized  by  act  of  Congress  approved  June  30,  1906. 
Plans  and  map  of  location  were  approved  November  16,  1907. 

Bridge  of  the  Majestic  Collieries  Company  over  Tug  Fork  of  Big 
Sandy  River,  near  Vevon^  W.  Va. — Construction  of  this  bridge  was 
authorized  by  act  of  Congress  approved  February  8,  1907.  Plans 
and  map  of  location  were  approved  February  6,  1908. 

Bridge  of  Allegheny  County^  Pa,^  over  Ohio  River  at  Sewickley. — 
Construction  of  a  bridge  at  this  place  was  authorized  by  act  of  Con- 
gress approved  December  17, 1872,  as  amended  by  act  of  February  14, 
1883.  Plans  and  map  of  location  were  considered  by  a  Board  of  En- 
gineers, as  required  by  law,  and  were  approved  February  6, 1908. 

Bridge  of  the  Ashland  and  /ronton  Bridge  Company  over  Ohio 
River  at  Ashland,  Ky,,  and  /ronton,  Ohio. — Plans  for  construction 
of  this  bridge  under  authority  of  act  of  Congress  approved  December 
17,  1872,  as  amended  by  act  of  P'ebruary  14,  1883,  were  approved 
April  22,  1901,  and  reapproved  F'ebruary  16,  1905.  The  statutory 
time  for  completion  having  expired,  the  plans  were  reapproved  Feb- 
ruary 14, 1908. 

Bridge  of  the  Atlantic  Coast  Line  Railroad  Company  over  St. 
Marys  River,  near  Folkston,  Ga. — Construction  of  a  bridge  at  this 

?lace  was  authorized  by  act  of  Congress  approved  December  23, 1880. 
lans  for  a  bridge  to  replace  an  existing  structure  at  this  point  were 
approved  March  2,  1908. 

bridge  of  the  Arizona  and  California  Railway  Company  over  Colo- 
rado River  at  Parker,  Ariz. — Construction  of  this  bridge  was  author- 
ized by  act  of  Congress  approved  February  6,  1908.  Plans  and  map 
of  location  were  approved  March  3,  1908. 

Bridge  of  the  /ianawha  and  Michigan  Railway  Company  over  Ohio 
River  at  Point  Pleasant,  W.  Va. — Plans  for  reconstruction  of  the  side 
spans  of  this  bridge  were  approved  March  10, 1908. 

Bridqe  of  St.  Francis  County,  Ark.,  over  St.  Francis  River  at  Madi- 
son.— Plans  and  map  of  location  for  a  bridge  to  be  built  at  this  place 
under  authority  of  act  of  Congress  approved  January  16,  1908,  were 
approved  March  10, 1908. 

Bridge  of  the  /nterstate  Transfer  Railway  Company  over  St.  Lonis 
River  near  Duluth,  Minn.,  and  Superior,  Wis. — Construction  of 
this  bridge  was  authorized  by  act  of  Congress  approved  February  20, 
1908.    Plans  and  map  of  location  were  approved  March  16,  1908. 

Bridge  of  the  Union  Depot  Bridge  and  Terminal  Company  over 
Missouri  River  at  Kansas  City,  Mo. — Plans  and  map  of  location  of 
a  bridge  to  be  built  at  this  place  under  authority  of  act  of  Compress 
approved  March  3,  1887,  as  amended  by  subsequent  acts,  the  latest 
being  that  approved  February  20,  1907,  were  approved  March 
19,  1908. 

Bridge  of  the  city  of  St.  Joseph,  Mich.,  over  St.  Joseph  River  at 
State  street. — Plans  and  map  of  location  of  a  bridge  proposed  to  be 
built  at  this  place  under  authority  of  act  of  Congress  approved  March 
6, 1908,  were  approved  March  20,  1908. 

Bridge  of  Campbell  County,  Tenn.,  over  Powells  River  near  A  gee 
po«^-o;^c«.— Construction  of  this  bridge  was  authorized  by  act  of 
Congress  approved  February  20,  1908.    Plaivs»  ^luA.  \xv\sl^  q\  V^^'^^Mx^w 
were  approved  April  24,  1908. 
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Bridge  of  Allegheny  and  Washington  counties^  Pa.j  over  Monongor 
hela  River, — Plans  and  map  of  location  of  a  bridge  at  this  place  au- 
thorized by  act  of  Congress  approved  April  3,  1908,  were  approved 
May  21, 1908. 

bridge  of  the  Missouri  and  North  Arkansas  Railroad  Company 
over  Cache  River  in  Woodruff  County,  Ark. — Plans  and  map  of  loca- 
tion of  a  bridge  at  this  place  authorized  by  act  of  Congress  approved 
February  1, 1908,  were  approved  May  26, 1908. 

Bridge  of  the  city  of  Bemidji,  Minn,,  over  Mississippi  River.— 
Construction  of  this  bridge  was  authorized  by  act  of  Congress  ap- 
proved May  20, 1908.  Plans  and  map  of  location  were  approved  June 
18, 1908. 

Under  the  provisions  of  section  9  of  the  river  and  harbor  act  ap- 
proved March  3, 1899,  bridges  may  be  built  over  navigable  waters  en- 
tirely within  the  limits  of  any  State,  under  authority  of  legislative 
enactment  of  such  State,  when  the  plans  and  locations  of  the  stnic- 
tures  are  approved  by  the  Secretary  of  War.  Plans  and  maps  of  loca- 
tions of  the  following  bridges  proposed  to  be  erected  under  these  pro- 
visions have  been  examinea  with  a  view  to  protection  of  the  interests 
of  navigation  and  have  been  approved  by  the  Secretary  of  War,  and 
the  local  engineer  officers  have  been  furnished  copies  of  the  drawings 
and  instruments  of  approval  and  charged  with  the  supervision  of  in- 
struction of  the  bridges,  so  far  as  necessary,  to  see  that  they  are  built 
in  accordance  with  the  approved  plans  : 

Bridge  of  the  parish  of  St.  Lanmy  over  Bayou  Courtableau  ai  Pari 
BarrCy  La. — Plans  for  reconstructing  an  existing  bridge  at  this  place 
were  approved  July  23,  1907. 

Bridge  of  the  Raritnn  River  Railroad  Company  over  South  Ri^^er 
at  Sayreville  and  South  River,  N.  J. — Plans  tor  reconstruction  of  an 
existing  bridge  at  this  place  were  approved  July  19,  1907. 

Bridge  of  the  city  of  Chicago,  III.,  over  Chicago  River  at  Orleans 
and  Franklin  streets. — Plans  and  map  of  location  were  approved 
July  23,  1907. 

Bridge  of  Bergen  County,  N.  J.,  over  Uackensack  River  at  Court 
street,  Uackensack. — Plans  for  rebuilding  an  existing  structure  were 
approved  July  24,  1907. 

Bridge  of  the  town  of  York,  Me.,  over  York  River. — Plans  and 
map  of  location  were  approved  April  11,  1907,  and  plans  supple- 
mental thereto  were  approved  July  25,  1907. 

Bridge  of  the  city  of  Cliarleston,  W.  Va.,  over  Elk  River  at  Spring 
street. — Plans  and  map  of  location  were  approved  July  31,  190f. 

Bridge  of  the  Tampa  and  Sidphur  Springs  Traction  Company  over 
milshoro  River  near  NehraJika  Avenue  road,  Hillshoro  County, 
Fla. — Plans  and  map  of  location  were  approved  July  31,  1907. 

Bridge  of  the  city  of  Lynn,  Mass.,  over  Little  River. — ^Plans  and 
map  of  location  were  approved  August  1,  1907. 

Bridge  of  the  Lake  Shore  and  Michigan  SoutJiem  Railway  Com- 
pany over  Swan  Creek  at  Monroe  street,  Toledo,  Ohio. — Plans  and 
map  of  location  were  approved  August  1,  1907. 

Bridge  of  the  J  ones-Thompson  Invpsfmcnt  Company  over  Black 
River  at  Earlington,  Wash, — Plans  and  map  of  location  were  ap- 
proved August  2,  1907. 
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Bridges  of  Craven  County^  N.  (7.,  over  Swift  Creek  {at  Vanceboro) 
and  Bricea  Creek, — Plans  and  maps  of  location  were  approved  Aug- 
ust 3,  1907. 

Bridge  of  city  of  Milwaukee^  Wis,^  over  Sovth  Menominee  Canal 
ea^t  of  First  Avenue  Bridge. — Plans  for  a  temporary  bridge  at  this 
place  were  approved  August  15,  1907. 

Bridge  of  the  city  of  Chicago^  III,^  over  North  Branch  of  Chicago 
River  at  Erie  street, — Plans  and  map  of  location  were  approved 
August  15,  1907. 

Bridge  of  the  Boston  Elevated  Railway  Company  over  Charles 
Rirer  at  Boston  and  Cambridge^  Mass, — Plans  and  map  of  location 
were  approved  August  15,  190y. 

Bridge  of  Union  County,  N,  e/.,  over  Elizabeth  River  at  South  First 
street,  Elizabeth, — Plans  and  map  of  location  were  approved  August 
15,  1907. 

Bridge  of  Pacific  County,  Wash,,  over  Nasel  River, — Plans  and 
map  of  location  were  approved  August  16,  1907. 

Bridge  of  Fayette  Covnty,  Fa,,  over  Cheat  River  at  Point  Marion 
and  Springhill, — Plans  and  map  of  location  were  approved  March 
26,  1907.  Modified  plans  in  lieu  thereof  were  approved  August  21, 
1907. 

Bridge  of  the  city  of  New  York,  N,  T.,  over  Harlem  River  between 
the  boroug/ts  of  Manhattan  and  the  Bronx, — Plans  and  map  of  loca- 
tion were  approved  August  22, 1907. 

Bridge  of  the  MengH  Box  Com^pany  over  Obion  River  at  Mengel- 
wood  (Bandmill),  Tenn, — Plans  and  map  of  location  were  approved 
August  22,  1907. 

Bridge  of  Iberville  Parish,  La,,  over  Bayou  Plaquemine  at  Plaque- 
mine. — General  plans  for  a  bridge  at  this  place  to  replace  one  de- 
stroyed by  fire  were  approved  March  25,  1907.  Detailed  plans  were 
approved  August  22,  1907. 

Bridge  of  the  Morgan^ s  Louisiana  and  Texas  Railroad  and  Steamn 
ship  Company  over  Atchafalaya  River  at  Morgan  City,  La, — Plans 
for  rebuilding  an  existing  bridge  were  approved  August  26,  1907. 

Bridge  of  the  Morgarvs  Louisiana  and  Texas  Railroad  and  Steam- 
ship Company  over  Bayou  Boeuf  in  St,  Mary  and  Assumption  par- 
ishes, La. — Plans  for  reconstruction  of  this  bridge  were  approved 
August  28,  1907. 

Bridge  of  the  Montaomery  Bridge  Company  over  Kanawha  River 
at  Montgomery,  W,  Va, — Plans  and  map  of  location  were  approved 
September  6,  1907. 

Bridge  of  Chatham  County,  Ga,,  over  Ogeechee  River, — Plans  for 
rebuildmg  an  existing  structure  were  approved  September  5,  1907. 

Bridge  of  the  Trustees  of  Machiasport  Bridge  over  Ma^hias  River 
at  Machiasport  and  East  Machias,  Me, — Plans  for  reconstruction  of 
this  bridge  were  approved  September  7,  1907. 

Bridges  of  the  Mmneapolis,  Rochester  and  Dubuque  Traction  Com- 
pany over  Minnesota  River  at  Savage,  Minn, — Plans  and  map  of  loca- 
tion of  a  permanent  bridge  and  of  a  temporary  bridge  for  use  dur- 
ing construction  of  the  permanent  structure  were  approved  Septem- 
ber 9,  1907. 

Bridae  of  the  Northern  Pacific  Railway  Compau'y  or^^t  HoquiwKnNi 
River  tn  Chchalis  County,  Wa^fh, — ^Plans  and  maip  oi  V^'^.Naotl  ^«^ 
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approved  April  20,  1907.  Modified  plans  in  lieu  thereof  were  ap- 
proved September  10,  1907. 

Bridge  of  the  Great  Northern  Railway  Com^^any  over  BdU  Club 
River  in  Itasca  County^  Minn, — ^Plans  for  a  bridge  at  this  place  to 
replace  an  existing  structure  were  approved  September  10, 1907. 

Bridge  of  the  Great  Northern  Railway  Company  over  Mississipjn 
River  in  Cass  and  Itasca  counties^  Minn. — ^Plans  for  a  bridge  at  this 
place  to  replace  an  existing  structure  were  approved  Septemb^  10, 
1907. 

Bridge  of  the  New  Orleans  Great  Northern  Railroad  Company  over 
Bayou  Lacombe  in  St.  Tammany  Parish^  La. — ^Plans  and  map  of  loca- 
tion were  approved  September  10,  1907. 

Bridge  of  Morgan^s  Louisiana  and  Texas  Railroad  and  Steamship 
Company  over  Bayou  des  Allemands  in  Lafayette  and  St.  Charles 
parishes^  La. — Plans  for  reconstruction  of  this  bridge  were  approv^ 
September  10,  1907. 

Bridge  of  the  Flanagan  estate  over  Coal  Bank  Slough  at  Pennsyl- 
vania avenue^  Marshfield^  Oreg. — Plans  and  map  of  location  were 
approved  September  12,  1907. 

Bridge  of  the  city  of  Milwaukee^  TFw.,  over  Kinnickinnich  River  ai 
Kinnickinnick  avenue. — Plans  for  rebuilding  this  bridge  were  ap- 
proved September  17,  1907. 

Bridge  of  the  Chicago^  Milwaukee  and  St.  Paul  Railway  Company 
over  Kinnickinnick  River  near  Kinnickinnick  avenue^  Milwaukee^ 
Wis. — Plans  for  a  bridge  to  replace  an  existing  structure  at  this  place 
were  approved  September  17,  1907. 

Bridge  of^  the  Chicago  and  Northwestern  Railway  Company  over 
Kinnickinnick  River  near  Kinnickinnick  avenue^  Milwaukee^  \Vis. — 
Plans  for  rebuilding  this  bridge  were  approved  September  17, 1907. 

Bridge  of  the  Seaboard  Air  Line  Railway  over  Livingstone  Creek 
near  Cronly^  N.  C. — Plans  for  reconstruction  of  this  bridge  were  ap- 
proved September  19,  1907. 

Bridges  of  Beaufort  County.,  N.  (7.,  over  Pungo  and  Pantego 
creeks. — Plans  and  map  of  location  were  approved  September  20, 
1907. 

Bridge  of  Warren  County ,  Miss.^  over  Big  Black  River  near  Ivan- 
hoe  Ferry. — Plans  and  map  of  location  were  approved  September  25, 
1907. 

Biidge  of  Galveston  County^  Tex.^  over  West  Galveston  Bay  at 
Galveston. — Plans  and  map  of  location  were  approved  September  30, 
1907. 

Biidge  of  the  Northern  Pacdfic  Railway  Company  over  Cowlitz 
River  at  Oleqxia^  Wash. — Plans  for  rebuilding  an  existing  bridge 
were  approved  September  30,  1907. 

Biidge  of  the  Detroit^  Graiid  Ilaven  and  Milwaukee  Railway 
Company  (Grand  Trunk  Railway)^  over  Grand  River  near  Grand 
Ilaven^  Mich, — Plans  for  reconstruction  of  this  bridge  were  approved 
September  30,  1907. 

BHdge  of  the  Cumberland  River  and  Nashville  Railroad  Corr^ 

?any  over  South  Fork  of  Cumhtrland  River  near  Bumside^  Ky. — 
lans  and  map  of  location  were  approved  May  17,  1906.     Modified 
plans  in  lieu  thereof  were  approved  October  3,  1907. 

Bridge  of  Pitt  County .^  N.  C..>  o-oct  Tar  Riiser  at  GreenvHU.— 
Phxns  and  map  of  location  ^wex^  a^\>TON<i^  Oo-V^^^-^a  A^"^* 
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Bridge  of  the  Chicago^  Indianapolis  and  EvansvUle  Railroad 
Company  over  White  River  near  mouth  of  Conger  Creek^  Indiana. — 
Plans  and  map  of  location  were  approved  October  23,  1907. 

Bridge  of  the  Beaumont^  Sour  Lake  and  Western  Railway  Cowr 
pany  over  Trinity  River^  Texas, — Plans  and  map  of  location  were 
approved  August  7,  1906.  Modified  plans  in  lieu  thereof  were  ap- 
proved October  31,  1907. 

Bridge  of  the  Missouri  Valley  Bridge  and  Iron  Company  over 
Brazos  River  near  Wellborn^  Tex. — Plans  and  map  of  location  were 
approved  November  12,  1907. 

bridge  of  Beaufort  County^  N.  C.y  over  PamZico  (Tar)  River  at 
Washington. — Plans  for  rebuilding  this  bridge  were  approved  No- 
vember 16,  1907. 

Bridge  of  Pitt  County ^  N.  C.^  over  Moccasin  River  {Contentnia 
Creek)  at  Grifton. — Plans  and  map  of  location  were  approved  No- 
vember 26,  1907. 

Bridge  of  the  city  of  Chicago^  Ill.j  over  South  Branch  of  Chicago 
River  at  Polk  street. — Plans  and  map  of  location  were  approved 
November  26,  1907. 

Bridge  of  Chariton  County^  Mo.^  over  Grand  River  at  Brans- 
ioick. — Plans  and  map  of  location  were  approved  November  30, 1907. 

Bridge  of  the  Oregon  and  Washington  Railroad  Company  over 
Puyallup  River  near  Tacoma^  Wash. — Plans  and  map  of  location 
were  approved  December  21,  1906.  Modified  plans  in  lieu  thereof 
were  approved  December  9,  1907. 

Bridge  of  the  Grays  II arbor  and  Puget  Sound  Railway  Company 
over  Chehalis  River  at  Aberdeen^  Wash. — Plans  and  map  of  location 
were  approved  June  20,  1907.  Modified  plans  in  lieu  thereof  were 
approved  December  9,  1907. 

Bridge  of  Duval  County^  Fla.^  over  Trout  Creek^  near  Jackson- 
ville.— l^lans  for  rebuilding  an  existing  structure  were  approved 
December  28,  1907. 

Bridge  of  the  Farmer'^s  Warehouse  and  Bridge  Company  {Limited) 
over  Clearwater  River  at  Oro  Fina^  Idaho. — ]rlans  and  map  of  loca- 
tion were  approved  December  28,  1907. 

Bridge  of  Harbor  View  Realty  Company  axyross  Small  Creek,  an 
arm  of  Norwalk  Harbor,  Conn. — Plans  and  map  of  location  were  ap- 
proved December  28,  1907. 

Bridge  of  Oregon  and  Washington  Railroad  Company  over  city 
waterway  at  Tacoma,  Wash. — Plans  and  map  of  location  were  ap- 
proved l!)ecember  28,  1907. 

Bridge  of  Fort  Bend  County,  Tex.,  over  Brazos  River  near  Rosen- 
berg.—Plans  and  map  of  location  were  approved  February  6,  1908. 

Bridge  of  the  MarysvUle  and  Arlington  Railway  Company  over 
Stillaguamish  River  near  Arlington,  Wash. — Plans  and  map  of  loca- 
tion were  approved  February  6,  1908. 

Bridge  of  the  city  of  Philadelphia,  Pa.,  over  Schuylkill  River  at 
Passayunk  avenue. — Plans  for  building  this  bridge  were  approved 
December  21, 1901,  and  modified  plans  m  lieu  thereof  were  approved 
February  11,  1908. 

Bridge  of  the  city  of  Seattle,  Wash.,  over  the  portage  between 
Lakes  Union  and  Washington. — Plans  and  map  of  location  were  ap- 
proved February  12,  1908. 
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Bridge  of  Butte  and  Glenn  counties^  Cal,.  over  Sacramento  River 
at  Hamilton  and  Chico. — Plans  and  map  oi  location  were  approved 
February  26,  1908. 

Bridge  of  the  Lima  and  Toledo  Traction  Company  over  Swan 
Greek  at  Toledo^  Ohio. — Plans  and  map  of  location  were  approved 
March  2,  1908. 

Bridge  of  Gordon  County^  Ga.^  over  Coosawattee  River  near  Fields 
Ferry. — Plans  and  map  of  location  were  approved  March  3, 1908. 

Bridge  of  Fallon  Brothers  over  Town  River  at  Quincyy  Mass.— 
Plans  and  map  of  location  were  approved  March  4,  1908. 

Bridge  of  the  Missouri  and  North  Arkansas  Railroad  Company 
over  White  River  near  Negro  Hill,  Ark. — Plans  and  map  of  location 
for  a  bridge  to  be  built  at  this  place  under  authority  of  act  of  Con- 
gress approved  February  4,  1908,  were  approved  March  13,  1908. 

Bridge  of  the  city  of  Menasha.  Wis.,  over  Fox  River. — Plans  for 
reconstruction  of  an  existing  briage  were  approved  March  20, 1908. 

Bridge  of  the  Pere  Marquette  Railroad  Company  over  Kalamazoo 
River  at  Allegan,  Mich. — Plans  for  reconstruction  of  an  existing 
structure  were  approved  March  23,  1908. 

Bridge  of  the  city  of  Milwaukee,  Wis.,  over  Milwaukee  River  at 
East  Water  and  Ferry  streets. — ^Plans  for  rebuilding  an  existing 
structure  were  approved  March  24, 1908. 

Bridge  of  the  city  of  St.  Joseph,  Mich^  over  St.  Joseph  River  at 
Wayne  street. — Plans  for  reconstruction  of  an  existing  structure 
were  approved  March  24,  1908. 

Briage  of  the  Guyan  Bridge  Company  over  Ghiyandot  River  at 
Brancfdand,  W.  Va. — Plans  and  map  of  location  were  approved 
March  31,  1908. 

Bridge  of  the  Bridgeport  Steeplechase  Company  over  Lewis  Gvt, 
Bridgeport  Harhor,  Connecticut. — ^Plans  and  map  of  location  were 
approved  April  16,  1908. 

BMge  of  the  Puget  Sound  Electric  Railway  over  PuyaUup  River 
at  Kelly  street,  PuyaUup,  Wash. — Plans  and  map  of  location  were 
approved  April  17,  1908. 

Bridge  of  Beaufort  County,  S.  C,  across  Whale  Branch  of  Coosomd 
River  at  Port  Royal  Ferry. — Plans  and  map  of  location  were  ap- 
proved April  21,  1908. 

BHdge  of  Saginaw  County,  Mich.,  over  Tittabawassee  River  at 
Saginaw. — ^JPlans  for  a  bridge  at  this  place  to  replace  an  existing 
structure  were  approved  April  21,  1908. 

Bndge  of  Harris  County,  Tex.,  over  San  Jacinto  River  near 
Stafford. — Plans  and  map  of  location  were  approved  April  2o,  1908. 

bridge  of  the  Yazoo  and  Mississippi  Valley  Railroad  Company 
over  Bogue  Phalia  near  Elizabeth,  Miss. — Plans  for  reconstruction 
of  an  existing  structure  were  approved  May  20,  1908. 

BHdge  of  the  Tampa  and  Sulphur  Springs  Traction  Company 
over  nilhhoro  River  at  West  Ninth  street,  Tampa,  Fla. — Plans  and 
map  of  location  were  approved  May  22,  1908. 

Bridge  of  Pike  County,  Ky,,  over  Levisa  Fork  of  Big  Sandy  River 
at  Pikevilte. — Plans  and  map  of  location  were  approved  May  27, 
1908. 

Bridge  of  Greene  County,  N.  C,  over  Moccamn  River  (Contentnia 
Creek)  at  Ilookerton. — ^PWivs  iov  «l  bvid^^e  to  replace  an  existing 
structuTQ  were  approved  Jwuel^V^^^- 
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Bridge^  of  the  Columbia  and  Puget  Sound  Railroad  Company  over 
Black  Kiver  in  King  County^  Wash, — Plans  for  a  bridge  to  replace 
an  existing  structure  at  this  locality  were  approved  June  5,  1908. 

Bridge  of  the  Boston  and  Albany  Railroad  Company  {New  York 
Central  and  Hudson  River  Railroad  Company^  lessee)^  over  Chelsea 
Creek  at  Boston  and  Chelsea^  Mass, — Plans  for  rebuilding  the  bridge 
at  this  place  were  approved  June  16,  1908. 

Bridge  of  tlie  Georaia  and  Florida  Railway  over  Altamaha  River 
at  Vidalia  and  Hazlehurst^  Ga, — Plans  and  map  of  location  were  ap- 
proved June  28,  1907,  and  modified  plans  were  approved  June  22, 
1908. 

Bridge  of  the  city  of  Boston^  Mass.^  over  Chelsea  Creek  at  Boston 
and  Chelsea. — Plans  for  reconstruction  of  this  bridge  were  approved 
June  29,  1908. 

Under  the  provisions  of  section  18  of  the  river  and  harbor  act  ap- 
proved March  3,  1899,  relating  to  bridges  obstructing  navigation, 
plans  for  alteration  of  the  following  bridge  so  as  to  render  naviga- 
tion through  or  under  it  reasonably  free,  easy,  and  unobstructed, 
have  been  examined  and  approved  by  the  Secretary  of  War,  and  the 
local  engineer  officer  has  been  furnished  a  copy  of  the  plans  and  in- 
strument of  approval  and  charged  with  supervision  of  the  work  of 
alteration  so  far  as  necessary  to  see  that  the  approved  plans  are  com- 
plied with: 

Bridge  of  Monongahela  County^  TF.  Va,^  over  Monongahela  River 
at  Pleasant  street^  Morgantown. — Plans  for  rebuilding  an  existing 
structure  were  approved  December  26,  1905.  Modified  plans  in  lieu 
thereof  were  approved  July  11,  1907. 

BRIDGES    OBSTRUCTING    NAVIGATION. 

Under  the  requirements  of  section  18  of  the  river  and  harbor  act 
approved  March  3,  1899,  the  Secretary  of  War  notified  the  persons, 
corporations,  or  associations  owning  or  controlling  certain  oridges 
obstructing  navigation,  after  giving  them  a  reasonable  opportunitv 
to  be  heard,  to  so  alter  said  bridges  as  to  render  navigation  through 
or  under  them  reasonably  free,  easy,  and  unobstructed,  specifying 
in  the  notice  the  alterations  required  to  be  made  and  prescribing  a 
reasonable  time  in  which  to  make  them,  as  follows: 

Bridge  of  the  Central  of  Georgia  Railway  Company  over  Choctaw- 
hatchee  River  near  Bellwood^  Ala. — Notice  dated  July  2,  1907,  served 
on  the  company  July  19,  1907.  Specified  alterations  to  be  completed 
by  December  31,  1908. 

Bridge  of  the  Atlantic  Coast  Line  Railroad  Company  over  Trent 
River  near  Polloksville^  N.  C. — Notice  dated  July  9,  1907,  served 
on  the  company  July  22,  1907.  Specified  alterations  to  be  completed 
nine  months  from  date  of  service  of  notice,  this  time  being  subse- 
quently extended  for  a  period  of  sixty  days. 

Bridge  of  the  International  Bridge  Company  and  the  Grand  Trunk 
Railway  Company  over  Black  Rock  Harbor^  Niagara  River^  and 
Erie  Canal  at  Buffalo^  N.  Y. — Notices  dated  July  18,  1907,  served  on 
the  companies  July  24  and  31,  1907,  respectively.  Specified  altera- 
tions to  Tbe  completed  on  or  before  March  1,  1910. 

Bridge  of  the  town  of  Njewcastle^  Me.^  over  Sheemcot  Rivex  at  i\vA 
mouth  of  Dyers  River,  Sheepscot^  Me. — Notice  d^Ll^a  OeXcJofex  ^\^V^^  > 
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served  on  the  board  of  selectmen  October  26,  1907.  Specified  altera- 
tions to  be  completed  by  March  1, 1908,  this  time  being  subsequently 
extended  to  July  1^  1908. 

Bridge  of  the  Pittsburgh^  Cincinnati^  Chicago  and  St.  Lonis  RaU- 
way  Company  over  Ohio  River  at  SteuhenvUte^  Ohio. — ^Notice  dated 
December  30,  1907,  served  on  the  company  January  29,  1908.  Speci- 
fied alterations  to  be  completed  within  two  years  from  date  of  service 
of  notice. 

Bridge  of  Grady  County,  Go.  (Hadley  Ferry  Bridae),  over  Ock- 
lockonee  River. — Notice  dated  January  8,  1908,  served  on  the  board 
of  county  commissioners  January  30,  1908.  Specified  alterations  to 
be  completed  within  one  hundred  and  twenty  aays  from  ih%  date  of 
service  of  notice. 

Bridges  of  Leon  and  Gadsden  counties,  Fla.  {Fairbanks  Ferry 
Bridge  and  Stewart  Bridge),  over  Ocklockonee  River. — Notices  dated 
January  8,  1908,  served  on  the  boards  of  county  commissioners 
January  23  and  January  15,  1908,  respectively.  Specified  altera- 
tions to  be  completed  within  one  hundred  and  twenty  days  from  date 
of  service  of  notice. 

Bridge  of  the  Georgia,  Florida  and  Alabama  Railway  Company 
over  Ocklockonee  River  in  Leon  and  Gadsden  counties,  Fla. — l^tice 
dated  January  8,  1908,  served  on  the  company  January  27,  1908. 
Specified  alterations  to  be  completed  within  seven  months  from  date 
01  service  of  notice. 

Bridge  of  the  Atchison  and  Eastern  Bridge  Company  aver  Missouri 
River  at  Atchison,  Kans, — Notice  dated  February  8,  1908,  served  on 
the  company  February  24,  1908.  Specified  alterations  to  be  com- 
pleted on  or  before  one  year  from  date  of  service  of  notice  for  con- 
struction of  new  draw  span  or  four  months  from  date  of  service  of 
notice  for  providing  a  channel  through  existing  draw  span. 

Bridge  of  the  Jefferson  City  Bridge  and  Transit  Company  over 
Missouri  River  at  Jefferson  City,  Mo. — Notice  dated  February  15, 
1908,  served  on  the  company  February  24, 1908.  Specified  alterations 
to  be  completed  on  or  before  six  months  from  date  of  service  of  notice. 

Bridge  of  the  Marlboro  arid  Society  Hill  Bridge  Company  over 
Great  Fedee  River  near  Society  Hill,  S,  (7. — Notice  dated  February 
18,  1908,  served  on  the  company  February  26, 1908.  Specified  altera- 
tions to  be  completed  on  or  before  sixty  days  from  aate  of  service 
of  notice. 

Bridge  of  the  Cincinnati  and  Muskingum  Valley  Railroad  Com- 
pany over  Muskingxun  River  below  Dresden,  Ohio, — Notice  dated 
April  27,  1908,  served  on  the  company  June  27,  1908.  Specified 
alterations  to  be  completed  on  or  before  fourteen  months  from  date 
of  service  of  notice. 

STRUCTURES  OTHER  THAN  BRIDGES  IN  THE  NAVIGABLE  WATERS 
OF  THE  UNITED  STATES. 

Pursuant  to  the  provisions  of  sections  9  and  10  of  the  river  and 
harbor  act  of  March  3,  1899,  and  of  certain  special  acts  of  Congress, 
numerous  applications  for  permission  to  build  structures  of  various 
kinds  other  than  bridges  (such  as  dams,  wharves,  dolphins,  booms, 
weirs,  etc.)  in  the  navigable  waters  of  tne  United  States  have  been 
examined  with  a  view  to  t\\^  pYot^cl\ow  oi  Yv^vi^ation  interests. 

Upon  the  recommendatioiv  oi  Wv^  CXvv^i  o1^\v^\xv^t5.^x:\s:\\.%W^ 
been  granted  by  the  Secretary  ot^^t  iox  v\v^^^UQj^^l^^xas^T^\ 
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such  structures,  but  specific  reference  is  not  deemed  necessary  except 
in  the  following  cases : 

Deem  of  the  Savannah  River  Power  Company  in  Savannah  River  at 
Oregg  ahoala^  S.  C.^  and  Ga. — Construction  oi  this  dam  was  author- 
ized by  acts  of  Congress  approved  June  21,  1906,  and  February  6, 

1907.  Plans  and  map  of  location  were  approved  August  8, 1907. 
Dam  of  the  Capital  City  Power  Company  {successor  to  the  Capital 

City  Improvement  Company)  in  Missouri  Kiver  at  Wolf  Creek^  Mon- 
tana,— Construction  of  this  dam  was  authorized  by  act  of  Congress  of 
April  16, 1906.    Plans  and  map  of  location  were  approved  April  14, 

1908,  this  location  being  in  lieu  of  that  at  Buck  Rapids  which  was 
approved  August  17, 1906. 

Dam,  of  the  Keokuk  and  Hamilton  Water  Power  Company  in  Mis- 
sissippi  niver  at  Des  Moines  Rapids^  Iowa, — Construction  of  this  dam 
was  authorized  by  act  of  Congress  approved  February  9, 1905.  Plans 
and  map  of  location  were  approved  May  9,  1908. 

MISCELLANEOUS. 

[PotUe  works  not  provided  for  in  acts  making  appropriations  for  the  construction,  repair, 
and  preservation  of  works  on  rivers  and  harl>ors.] 

BRIDGES  AT  WASHINGTON,  DISTRICT  OF  COLUMBIA. 

Operations  under  this  head  were  in  the  charge  of  Maj.  Spencer 
Cosby,  Corps  of  Engineers,  to  May  5,  1908,  and  in  the  temporary 
charj^  of  First  Lieut.  E.  J.  Dent  from  May  5,  1908,  to  the  end  of 
the  &cal  year. 

i.  Repair  of  the  Aqueduct  Bridge  across  Potomac  River. — (a) 
Repair  of  piers. — Congress  by  joint  resolution  approved  July  1, 1902, 
enacted  as  follows: 

That  the  Secretary  of  War  be,  and  he  Is  hereby,  authorized  to  spend  an 
amount  not  exceeding  three  thousand  dollars  from  the  balance  of  appropriations 
made  for  the  reconstruction  of  pier  number  four  of  the  Aqueduct  RridgerDistrlct 
of  Columbia,  for  the  puri)ose  of  the  examination  of  and  immediate  temiiorary 
repairs  to  the  remaining  piers  of  said  bridge  in  cases  of  need  arising  from  flood 
or  ice. 

The  act  of  Congress  approved  March  2,  1907,  making  appropria- 
tions for  the  expenses  of  the  government  of  the  District  of  Columbia 
for  the  fiscal  year  ending  June  30, 1908,  contains  the  following  item : 

And  the  unexpended  balance,  amounting  to  about  fourteen  thousand  dollars, 
of  the  appropriations  for  the  reconstruction  of  piers  numbered  four  and  five  of 
said  bridge  is  hereby  reappropriated  and  made  available  for  the  iieriodical 
examination  of  the  remaining  piers  of  the  bridge  and  making  of  such  rei)air8 
as  may  be  foimd  necessary. 

Examinations  of  the  piers  by  diver  and  such  minor  repairs  as  were 
found  necessary  have  been  made  from  time  to  time. 

The  last  examination,  made  in  December,  190C,  and  January,  1907, 
showed  that  most  of  the  old  piers  were  in  need  of  repairs.  The  por- 
tions of  these  piers  below  water,  with  the  exception  of  pier  No.  1,  the 
reconstruction  of  which  was  otherwise  provided  for,  were  repaired 
during  April  and  May,  1907,  and  left  in  as  good  condition  as  prac- 
ticable. 

The  portions  above  water  were  pointed  up  wherever  necessary  dur- 
ing September  and  October,  1907. 

Jnly  1,  1907,  balance  unexpended \Vb,^^.'?rv 

June  90, 1S0S,  amount  expended  during  fiscal  year ^"^-^^ 

JtHy  t  190S.  halance  unexpended W.'sy^.^ 
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(b)  Pier  No.  1, — The  District  of  Columbia  appropriation  act  ap- 
proved March  2, 1907,  contains  the  following  item : 

Aqueduct  Bbidqe  :  For  reconstruction  of  pier  numbered  one  of  the  Aqueduct 
Bridge  across  the  Potomac  River  at  Georgetown,  District  of  CoUimbin,  to  be 
expended  under  the  direction  of  the  Secretary  of  War,  eighty  thousand  dollars. 

An  examination  made  in  January,  1907,  showed  this  pier  to  be  in 
such  condition  that  it  was  considered  impracticable  to  repair  it 
satisfactorily. 

Plans  and  specifications  for  the  complete  removal  of  the  pier  and 
the  construction  of  a  new  and  stronger  pier  in  its  place  were  prepared 
and  a  contract  for  the  work  was  entered  into  July  24,  1907.  Work 
under  the  contract  was  begun  August  15,  when  dredging  around  the 
pier  was  started.  From  about  the  first  of  September  the  work  was 
carried  on  continuously,  except  for  delays  due  to  freshets  and  ice  in 
the  river  during  January  and  February,  1908,  and  to  shortage  of 
materials  at  other  times.  The  cofferdam  and  the  false  work  to  sup- 
port the  superstructure  of  the  bridge  were  finally  completed  in  March 
and  the  removal  of  the  old  pier  was  begun.  This  work  was  completed 
and  the  construction  of  the  new  pier  commenced  late  in  April.  The 
new  pier  is  founded  on  the  solid  rock  bottom  of  the  river  and  consists 
of  a  concrete  base  extending  to  about  7  feet  below  the  water  line  and 
of  ashlar  masonry  with  concrete  backing  above  that  elevation. 

The  masonry  work  is  completed  with  the  exception  of  a  few  minor 
items,  such  as  pointing  up,  cleaning,  etc. 

July  1,  1907,  balance  unexpended $80,000.00 

June  30,  1908,  amount  expended  during  fiscal  year 2S,199.72 

July  1,  190S,  balance  unexpended 54,800.28 

July  1,  1908,  outstanding  liabilities 274..\*< 

July  1,  1908,  balance  available 54,525.70 

July  1,  IOCS,  amount  covered  by  uncompleted  contracts 41,060.33 

(See  Appendix  E  E  E  1.) 

2.  Tlujhway  bridge  across  Potomac  River  at  Washington^  D.  ^.— 
{a)  Construction, — Section  12  of  the  act  of  Congress  approved  Feb- 
ruary 12,  1901,  provides  for  the  construction  of  a  highway  bridge  to 
replace  the  existing  I^ng  Bridge,  and  appropriated  the  sum  of 
$568,000  for  the  purpose.  The  date  for  completion  called  for  by  this 
act  was  February  12,  1903. 

By  various  subsequent  acts  and  joint  resolutions  the  time  for  com- 
pletion was  extended  to  June  30,  1907.  The  limit  of  cost  was  in- 
creased to  $996,000  by  the  act  of  July  1, 1902,  and  by  the  act  of  April 
27,  1904,  the  limit  of  cost  of  the  bridije  and  approaches  was  increased 
to  $1,196,000,  and  the  increased  sum  was  appropriated. 

Bids  for  the  construction  of  the  bridge  across  the  main  river  were 
opened  first  on  March  27,  1903,  and  all  being  in  excess  of  the  amount 
available  were  rejected. 

As  a  result  of  the  second  bidding  of  July  25,  1903,  on  slightly 
revised  plans  and  specifications,  a  contract  was  entered  into  on  Au- 
gust 29,  1903,  for  the  erection  of  the  bridge,  and  construction  work 
was  commenced  in  October,  1903. 

Considerable  delay  was  caused  by  the  unusually  severe  winters  of 
WOS-A  and  1904-5.  It  v?vxs  iowwdi  Vvtv^^^^X^  \»  ^wss^^^Vfc  \.\va  bridge 
bv  the  original  time  spec\^eA\  t\v^  Um^  YvxsCyV.  ci\  >(5tsfe  ^\>\x^kX.  ^"k^ 
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accordingly  waived  and  the  bridge  proper  was  finally  completed 
February  7,  1906. 

The  approach  on  the  Washington  side  includes  a  reenforced  con- 
crete bridge  across  the  Washington  channel.  Construction  work  on 
this  was  commenced  in  the  fall  of  1905  and  it  was  opened  to  vehicular 
traffic  June  27, 1907. 

Descriptions  of  both  bridges  will  be  found  in  the  Annual  Report 
for  1906. 

The  earth  embanlnnents  for  the  approaches  to  the  main  bridge  were 
constructed  chiefly  during  the  summer  and  fall  of  1905.  A  tempo- 
rary macadam  roadway  was  laid  on  them  first,  as  it  was  considered 
inadvisable  to  place  permanent  paving  on  the  new  fills. 

A  permanent  concrete  pavement  was  laid  over  the  macadam  in  the 
fall  of  1906  and  at  the  same  time  sidewalks  and  concrete  curbs  were 
built 

A  macadam  roadway  for  the  use  of  light  vehicles  and  automobiles 
was  built  alongside  the  concrete  roadway  on  the  Virginia  approach 
during  the  summer  of  1907. 

The  embankments  of  the  short  approaches  to  the  Washington 
Channel  Bridge  were  constructed  dunn^  the  summer  of  1907  and 
the  permanent  concrete  pavement  was  laid  directly  on  the  new  fills. 

Shade  trees  have  been  set  out  along  both  approaches  to  the  main 
bridge.  The  slopes  of  the  Washington  approach  have  been  sodded 
and  those  of  the  Virginia  approach  have  been  planted  with  honey- 
suckle. 

On  the  Washington  approach  drainage  and  electric  lighting  sys- 
tems have  been  installed  and  conduits  laid  for  telegraph,  telephone, 
light,  and  power  cables. 

A  standard  underground  conduit  electric  railway  ^stem  has  been 
installed  by  the  Washington,  Alexandria  and  Mt.  Vernon  Railway 
Company  from  the  foot  of  14th  street  to  the  plow  pits  about  270 
feet  irom  the  north  end  of  the  bridge.  From  the  plow  pits  to  the 
north  end  of  the  bridge  an  overhead-troUev  system  with  ground 
return  is  in  use  and  legislation  authorizing  the  permanent  retention 
oJE  this  system  is  pendmg  before  Congress. 

All  of  the  work  m  connection  with  the  construction  of  the  highway 
bridge  and  approaches  has  been  completed. 

July  1,  1907,  balance  unexpended $32,353.04 

JtmeSO,  1908,  amount  expended  during  Uscul  year»...  .    27,520.80 

July  1,  lfH)S,  balance  unexpended _ 4,832.24 

July  1,  1903,  outstanding  liabilities.-  . .  .  ...  300. 00 

July  1,  1908,  balance  available— 4,5;il.C4 

July  1,  1908,  amount  covered  by  uncompleted  contracts .         __      4,407.14 

(6)  Maintenance  and  operation, — The  District  of  Columbia  ap- 
propriation act,  approved  March  2, 1907,  contains  the  following  item : 

Highway  bridge  across  Potomac  River:  For  salaries  of  two  draw  operators, 
at  one  thousand  and  twenty  dollars  each ;  three  watchmen,  at  six  hundred  dol- 
lars each;  for  labor,  one  thousand  five  hundred  dollars;  and  for  lighting,  power, 
and  miscellaneous  supplies,  and  expenses  of  every  kind  necessarily  incident  to 
the  operation  and  maintenance  of  the  bridge  and  approaches,  ten  thousand  six 
hundred  and  sixty  dollars;  in  all,  sixteen  thousand  dollars. 

This  appropriation  has  been  applied  to  tYie  p^csm^xvV  cA  ^^iXsctx^^  ^\ 
draw  operators^  watchmen,  and  laborers,  to  s\ip<it\ivt^xv^^TLefc  ^sA  vs^- 
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spection  when  necessary,  to  providing  current  for  operating  the  draw 
and  for  lighting  the  bridge  and  Washington  approach,  to  li^htmg 
the  Washington  Channel  bridge  with  high  candle  power  incandescent 
gas  lamps,  and  to  repairs,  telephone  service,  purchase  of  tools,  sup- 
plies, etc. 

An  estimate  of  $16,000  for  the  payment  of  expenses  incident  to 
operation  and  maintenance  of  the  bridge  and  approaches  during  the 
fiscal  year  ending  June  30,  1910,  is  herewith  submitted  in  detail,  as 
required  by  act  of  Congress  approved  June  27,  1906  (District  of 
Columbia  appropriation  act). 

ESTIMATE  OF  COST  OF  MAINTENANCE  AND  OPERATION  FOB  FISCAL  TEAS  ENDING 

JUNE  30,  1910. 

Salaries : 

2  draw  operators,  at  $1,020  each $2,040 

1  draw  operator,  at  $720 720 

4  watcbnien,  at  $G00  each 2,400 

Labor  (regular)  for  cleaning  roadway,  etc 1,500 

6.600 

Current  for  operating  6,000  openings,  at  9  cents 540 

Lighting  48  arc  lamps,  at  $85 4,OS0 

Lighting  20  gas  burners,  at  $20.85 417 

Telephone  service 63 

Fuel  for  heating  operating  house ., 65 

Miscellaneous  supplies,  grease,  waste,  oil,  etc 375 

Painting  and  repairs 2,500 

Contingencies  (additional  labor,  etc.) 700 

Superintendence  and  office  expense 600 

Total 16.000 

MAINTENANCE  OF  HIGHWAY  BRIDGE  ACROSS  POTOMAC  BIYEB,  DISTRICT  OF  COLUMBIA, 

1007. 

July  1,  1907,  balance  unexpended $1,673.10 

June  30,  1908,  amount  expended  during  fiscal  year 1,551.80 

July  1,  1908,  balance  unexpended,  reverted  to  Treasury 121.30 

MAINTENANCE  OF  HIGHWAY  BRIDGE  ACROSS  POTOMAC  BIYEB,  DISTRICT  OF  OOLUMBU, 

1908. 

Amount  appropriated  by  act  of  March  2,  1907 $16,000.00 

June  30,  1908,  amount  expended  during  fiscal  year 13,017.33 

July  1,  190S,  balance  unexpended 2,052.67 

July  1,  1908,  outstanding  liabilities 1,146.65 

July  1,  1908,  balance  available 006.02 

July  1,  1908,  amount  covered  by  uncompleted  contracts 901.68 

(See  Appendix  E  E  E  2.) 

MAINTENANCE  AND  REPAIR  OF  THE  WASHINGTON  AQUEDrCT. 
DISTRICT  OF  COIJTMBIA,  AND  WASHINGTON  AQUEDUCT,  DISTRICT 
OF  COLUMBIA,   FILTRATION   PLANT. 

Operations  under  this  head  were  in  the  charge  of  Maj.  Spencer 
Cosby,  Corps  of  Engineers,  to  May  5,  1908,  having  under  his  imme- 
diate orders  First  Lieut.  E.  J.  Dent,  Corps  of  Engineers,  and  in  the 
temporary  charge  of  Lieutenant  Dent  from  May  6,  1908,  to  the  end 
of  the  fiscal  year. 
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1,  Washington  Aqueduct^  District  of  Columbia:  (A)  Maintenance 
and  operation  of  the  Washington  Aqueduct  and  its  accessories, — Ap- 

Sropnations  for  maintenance  and  operation  of  the  Washington  Aque- 
uct  are  applied  to  the  improvement,  maintenance,  and  repair  of 
those  parts  of  the  water-supply  system  which  are  under  the  super- 
vision of  the  Chief  of  Engineers.  These  are  the  masonry  dam  across 
the  Potomac  at  Great  Falls,  the  works  there  for  regulating  the  supply 
to  the  conduit,  the  Conduit  road  from  Great  Falls  to  Washington,  a 
distance  of  about  14  miles,  the  conduit  from  Great  Falls  to  the 
Georgetown  reservoir,  a  distance  of  about  12  miles,  the  three  reser- 
voirs for  supplying  the  city,  the  tunnel,  about  4  miles  long,  connecting 
the  Georgetown  and  McMillan  Park  reservoirs,  the  two  bridges  for 
carrying  the  mains  across  Rock  Creek,  and  other  auxiliary  works.  A 
description  of  these  works  may  be  found  in  the  Annual  Report  of  the 
Chief  of  Engirieersj  1903,  pages  2485-2487. 

The  original  project  for  construction  of  the  Washington  Aqueduct 
was  dated  February  12^  1853,  and  published  as  Senate  Executive 
Document  No.  48,  Thirty-second  Congress,  second  session.  The 
project  provided  for  supplying  the  city  of  Washington  with  water 
taken  from  the  Potomac  River  at  Great  Falls,  Maryland,  about  14 
miles  above  the  city  and  16^  miles  from  the  present  filtration  plant, 
and  with  water  from  Little  Falls  Branch.  Work  was  begun  in  1853, 
and  in  1859  water  from  Little  Falls  Branch  was  supplied  to  the  city 
through  the  conduit.  The  first  Potomac  water  was  supplied  to  the 
city  in  December,  1863. 

The  water  from  Little  Falls  Branch  became  polluted  and  works  for 
excluding  it  were  completed  in  1895.  The  dam  at  Great  Falls  was 
raised  during  1896  and  the  capacity  of  the  system  increased  to  its 
present  extreme  limit  of  95,000,000  gallons  per  day,  or,  making 
allowances  for  sudden  increases  in  consumption,  to  a  safe  limit  of 
65,000,000  gallons.  For  a  discussion  of  the  capacity  of  the  system,  see 
Annual  Reports,  Chief  of  Engineers,  for  1897,  pages  3991-4014,  and 
for  1906,  pages  2093-2095. 

During  the  year  the  feeder  at  Great  Falls  was  cleaned  twice;  the 
tunnel  between  Georgetown  and  McMillan  Park  reservoirs  was  par- 
tially pumped  out,  inspected,  cleaned,  and  repaired. 

Some  repairs  were  made  to  the  Conduit  road;  a  new  floor  was  laid 
on  the  Pennsylvania  Avenue  Bridge  across  Rock  Creek;  the  laborer's 
house  at  Dalecarlia  reservoir  was  remodeled;  about  3,900  linear  feet 
of  the  old  wooden  fence  around  the  Georgetown  reservoir  were  re- 
moved and  replaced  by  a  woven-wire  fence;  about  700  cubic  yards  of 
broken  stone  were  placed  on  the  Conduit  road  between  the  club  house 
and  Glen  Echo,  and  all  buildings,  grounds,  and  other  structures  were 
maintained  in  good  order  and  condition. 

The  practice  of  closing  the  gates  at  Great  Falls  during  periods  of 
high  turbidity  was  continued  with  good  results. 

Attention  is  invited  to  that  portion  of  the  report  of  the  officer  in 
charge  which  deals  with  the  subject  of  consumption  and  waste  of 
water.  The  present  system  can  not  safely  supply  a  greater  quantity 
of  water  than  is  now  taken  from  it,  and  the  recommendations  in 
regard  to  metering  all  Federal  buildings  and  institutions  are  con- 
curred in. 
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WASHINGTON  AQUEDUCT,  D.  C,  1907. 

July  1,  1907,  balance  unexpended $3,725.12 

June  30,  1908,  amount  expended  during  fiscal  year 3,697.21 

July  1,  1908,  balance  unexpended «27.91 

WASHINGTON  AQUEDUCfT,  D.  C,  1908,  MAINTENANCE. 

June  30, 1908,  amount  expended  during  fiscal  year $29,405.50 

July  1, 1908,  balance  unexpended 3,624.79 

July  1,  1908,  outstanding  liabilities 3,579.83 

July  1,  1908,  balance  available 44.96 

(B)  Purchase  of  dredge  for  Dalecarlia  Reservoir. — ^By  act  of  Con- 
gress approved  March  2, 1907,  $30,000  was  appropriated  for  purchase 
of  a  dredge  for  removing  sediment  from  Dalecarlia  Reservoir. 

Proposals  for  furnishing  a  10-inch  hydraulic  dredge  were  opened 
June  13, 1907,  and  the  contract  was  awarded  to  the  Wetherill  Brothers 
Machine  Company,  of  Chester,  Pa.,  at  a  cost  of  $26,400.  Work  was 
begun  on  the  dredge  immediately,  it  was  completed  in  January,  1908, 
and  finally  accepted  on  April  13, 1908.  For  a  brief  description  of  the 
dredge  see  report  of  the  officer  in  charge.  Appendix  F  F  F,  page  2359. 
June  30, 1908,  amount  expended  during  fiscal  year $27, 893.90 

July  1,  1908,  balance  unexpended 2,106.10 

July  1,  1908,  balance  available 2,106.10 

{C)  Dredging  Dalecarlia  Reservoir. — By  act  of  Congress  approved 
March  2,  1907,  an  appropriation  of  $16,000  was  made  tor  removal,  by 
dredging,  of  about  134,000  cubic  yards  of  sediment  from  Dalecarlia 
Reservoir. 

Dalecarlia  Reservoir  was  formed  by  constructing  a  dam  across  a 
natural  valley.  Until  the  year  1893  the  streams  flowing  down  that 
valley  emptied  into  the  reservoir,  and  at  the  present  time  the  arms  of 
the  reservoir  where  the  streams  entered  show  a  considerable  deposit 
made  by  them.  These  streams  are  now  carried  around  the  reservoir 
by  means  of  a  drainage  canal  and  tunnels,  completed  in  1895.  In  ad- 
dition to  the  deposits  made  in  this  way,  there  are  annually  deposited 
several  thousand  cubic  yards  of  fine  mud  brought  by  the  Potomac 
water  from  Great  Falls  through  the  Washington  Aqueduct. 

The  reservoir  was  completed  in  the  year  1859,  and  has  never  been 
thoroughly  cleaned  since.  As  the  water  from  the  conduit  enters  the 
reservoir  the  coarser  particles  are  rapidly  deposited,  due  to  the  sud- 
den check  in  the  velocity  of  flow,  and  a  bar  is  formed  across  the  upper 
end  of  the  reservoir,  which  has  at  times  seriously  obstructed  the  flow 
of  water.  This  happened  in  February,  1905,  when,  in  order  to  main- 
tain the  supply  of  water  to  the  city,  it  was  necessary  to  open  the  by- 
conduit  around  the  reservoir.  By  the  use  of  wheelbarrows  and  an 
extemporized  dredge  a  channel  was  excavated  through  the  bar  and 
the  situation  was  temporarily  relieved. 

Work  under  the  appropriation  for  dredging  was  necessarily  de- 
layed until  the  completion  of  the  dredge,  referred  to  in  section  B. 
Dredging  was  begun  during  January,  1908,  and  was  continued  from 

<*  Balance  of  $27.91  deposited  in  United  States  Treasury  (reverted  and  drop- 
ped). 
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that  date  to  the  close  of  the  fiscal  year,  with  the  exception  of  minor 
delays  due  to  accidents,  etc.  It  is  now  estimated  that  the  total 
amount  of  material  to  be  removed  by  dredging  is  160,000  cubic  yards. 
The  amount  removed  to  the  close  of  the  present  fiscal  year  was  40,;]80 
cubic  yards. 

As  all  of  the  dredging  necessary  could  not  be  completed  durin<r  the 
fiscal  year  1908,  Congress,  by  act  approved  May  26,  1008,  provided 
that  any  unexpended  balance  under  the  appropriation  for  dredging 
should  continue  to  be  available  for  the  fiscal  year  1909. 
June  30,  IOCS,  amount  expended  during  fiscal  yenr $4, 4S5.  OS 

July  1,  lOOS,  balance  unexpended 11,514.92 

July  1,  lOOS,  outstanding  liabilities G42.  83 

July  1,  1908,  balance  available 10,872.09 

{D)  Riprapping  shore  of  Dalecarlia  Rcscrroir  to  protect  the  by- 
conduit. — By  act  of  Congress  approved  March  2,  1907,  $2,000  was 
appropriated  for  the  above  purpose. 

The  Dalecarlia  Reservoir  was  formed  by  the  construction  of  an 
eastern  dam  across  a  natural  valley.  A  portion  of  the  by-conduit 
lies  in  this  dam.  ^Vhile  the  reservoir  is  provided  with  a  drain,  only 
one  attempt  to  drain  it  has  ever  been  made,  and  on  that  occasion  a 
serious  break  in  the  by-conduit  occurred  at  about  the  junction  be- 
tween the  natural  ground  and  the  earthern  dam.  The  byrconduit 
was  repaired  but  not  materially  strengthened,  and  prior  to  the  work 
done  during  the  fiscal  year  1908  it  was  not  considered  safe  to  drain 
the  reservoir  while  supplving  the  city  through  the  by-conduit. 

With  the  money  available  the  earth  fill  between  the  by-conduit 
and  the  reservoir  was  strengthened  and  protected  by  riprap.     All 
work  was  done  by  day  labor  and  was  completed  during  December, 
1907. 
June  30,  1908,  amount  expended  during  fiscal  year $2.  0(X).00 

{E)  Riprapping  sides  of  Dalecarlia  Reservoir, — By  act  of  Con- 
gress approved  March  2,  1907,  $18,000  was  appropriated  for  riprap- 
ping the  sides  of  Dalecarlia  Reservoir  for  a  width  of  about  20  feet. 

Beff>re  this  w/)rk  was  begun  the  shore  line  of  the  reservoir  was 
irregular  and  the  slopes  of  the  bottom,  near  the  shore  line,  were  so 
slight  that  when  the  water  was  low  large  areas  of  mud  flats  were 
exposed,  and  during  windy- weather  mud  was  stirred  up  by  the  waves, 
materially  increasing  the  turbidity  of  the  water. 

Work  was  l>egun  in  July,  1907,  and  was  continued  until  December 
31,  1907.  About  3,80G  cubic  yards  of  rock  were  quarried,  Jind  (>,886 
linear  feet  of  the  shore  line  were  graded  and  protected  by  ripraj). 

There  are  4,»38()  linear  feet  of  shore  line  remaining  to  be  paved,  and 
as  this  work  could  not  be  done  until  the  completion  of  a  large  propor- 
tion of  the  dredging  descril)ed  in  section  C,  Congress,  by  act  apj^roved 
May  20,  1908,  provided  that  any  unexpended  balance  under  the  ap- 
propriation for  riprapping  should  continue  to  be  available  for  the 
fiscal  year  1909. 
June  30,  1908,  amount  expended  during  flwal  year $13,109.31 

July  1,  1908,  balance  unexpended 4,  SOO.69 

July  1,  1908,  balance  available \,^ssfe.^!5^ 

57101— MMQiQos — na 
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(F)  Parking  grounds^  Washington  City  Reservoir. — By  act  of 
Congress  approved  March  2,  1907,  the  sum  of  $3,000  was  appropri- 
ated for  parking  the  grounds  at  the  Washington  City  Reservoir  (now 
known  as  McMillan  Tark  Reservoir).  Prior  to  June  30,  1907,  tii€ 
top  of  the  dam  south  of  the  reservoir  had  never  been  graded  and  was 
in  a  rough  and  unsightly  condition.  During  the  fiscal  year  1908  this 
area  was  graded,  seeded,  drained,  and  trees  were  set  out;  a  topograph- 
ical survey  was  made  of  the  entire  area  known  as  McMillan  Park, 
and  a  map  is  being  prepared  which  will  be  used  as  a  basis  for  future 
improvements. 

June  30,  1908,  amount  expended  during  fiscal  year $2,726.21 

July  1,  1908,  balance  unexpended 273.79 

July  1,  1908,  outstanding  liabilities 273.79 

The  estimates  for  the  fiscal  year  ending  June  30,  1910,  are  as 
follows : 

For  operation,  including  salaries  of  all  necessary  employees,  niainte- 
nnnce  and  repair  of  the  Washington  Aqueduct  and  its  accessories, 
Including  the  Conduit  road,  the  McMillan  Park  Reservoir,  and  the 
Washington  Aqueduct  tunnel,  and  also  including  the  purchase  and 
maintenance  of  horses,  vehicles,  and  harness,  and  the  care  and  main- 
tenance of  the  stable $33,000 

For  construction  of  a  dwelling  for  an  assistant  watchman  at  Great 
Falls,  Md 3, 000 

For  construction  of  a  combined  storeliouse  and  stable  at  Great  Falls, 
Md 3,000 

For  emergency  fund,  to  be  used  only  in  case  of  a  serious  break  requir- 
ing immediate  repair  in  one  of  the  important  aqueduct  or  filtration 
plant  structures,  such  as  a  dam,  conduit,  tunnel,  bridge,  building,  or 
important  piece  of  machinery,  all  expenditures  from  this  appropria- 
tion to  be  reported  in  detail  to  Congress 5,000 

(See  Appendix  F  F  F  1.) 

2.  Washington  Aqwaduct^  District  of  Columhia^  filtration  plant: 
(A)  Construction.— By  act  of  Congi'ess  approved  June  6,  1900,  the 
sum  of  $2,000,000  was  appropriated — 

For  establishing  those  portions  of  a  filtration  plant  which  are  essential  to 
the  operation  of  either  system  of  filtration  adopted     •     •     *. 

By  act  of  Congress  approved  March  1,  1901,  the  sum  of  $500,000 
was  appropriated — 

Toward  ostabliFhIng  a  slow  filtration  plant     •     •     *. 

By  these  and  subsequent  acts  of  Congress  there  has  been  appropri- 
ated for  this  work  a  total  sum  of  $3.4(58.405. 

A  description  of  the  Washington  Filtration  Plant  is  given  on  pages 
2101  to  2103,  Annual  Report  of  the  Chief  of  Engineers,  U.  S.  Arrav, 
1900. 

At  the  beginning  of  the  fiscal  year  the  work  had  been  practically 
completed.  Diu-ing  the  fiscal  year  1908  a  machine-shop  building  was 
erected  by  contract;  an  experimental  filter  unit  was  added  to  the 
plant  at  Dalecarlia  Reservoir,  and  some  gratings  were  made  and 
placed  over  the  wells  in  the  regulator  houses. 

No  contract  is  now  in  force  except  the  one  with  Henry  R.  Worth- 
ington  for  the  main  pumping  engines.  While  the  work  under  this 
contract  was  completed  in  August,  1907,  the  final  payment  will  not  l)e 
due  until  August  3, 1008, 
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The  necessity  for  completing  the  plant  by  the  construction  of  works 
for  preliminary  treatment  of  the  water  is  discussed  by  the  officer  in 
charge  under  the  head  of  "  Maintenance  and  operation,"  and  the  fol- 
lowing estimate  for  the  proposed  work  is  submitted : 

For  remodeling  the  Georgetown  Reservoir  and  constructing  works 
to  provide  for  the  preliminary  treatment  of  Potomac  water  by  means 
of  a  coagulant,  and  for  each  and  every  purpose  connected  therewith, 
$90,000,  to  be  available  until  expended,  and  the  unexpended  balances 
of  the  amounts  heretofore  appropriated  by  Congress  for  a  slow-sand 
filtration  plant  are  also  hereby  made  available  for  the  above  purpose. 

July  1,  1907,  balance  unexpended r^7,913.79 

June  30,  190S,  amount  expended  during  fiscal  year K3,  923. 06 

July  1,  1908,  balance  unexpended . r 3,  900.  73 

July  1,  1908,  outstanding  liabilities ._ 4,494.67 

July  1,  1903,  balance  available -19,  496. 06 

3,  Washington  Aqueduct^  District  of  Colnmhia^  fit  ration  plant: 
{B) Maintenance  and  operation. — By  act  of  Congress  approved  March 
2,  1907,  the  sum  of  S90,000  was  appropriated  JFor  maintenance  and 
operation  of  the  Washington  Aqueduct,  District  of  Columbia,  Filtra- 
tion Plant  for  the  fiscal  year  lOOS. 

The  Washington  Filtration  Plant  consists  of  a  pumping  station  for 
raising  the  water  from  the  McMillan  Park  Reservoir  to  the  filters; 
of  20  filter  beds  of  the  slow-sand  type,  having  an  effective  filter  area 
of  1  acre  each;  of  a  filtered  water  reservoir,  having  a  capacity  of 
about  15,000,000  gallons;  of  the  necessary  piping  and  valves  for  car- 
rying the  water,  controlling  the  rates  of  filtration,  etc.;  of  a  sand 
washing  and  storage  system,  and  of  a  laboratory  for  testing  the 
water.  The  filtration  plant  has  been  in  continuous  operation  through- 
out the  year  and  the  entire  water  supply  of  the  city  has  been  filtered. 
The  bacteria  have  been  reduced  from  an  average  of  1,252  per  cubic 
centimeter  in  the  McMillan  I*ark  Iteservoir  to  an  average  of  55  in  the 
filtered  water  reservoir.  The  average  turbidity  has  been  similarly 
reduced  from  31  to  2  parts  per  million.  The  actual  number  of  bac- 
teria in  the  city  water  varied  from  900  to  4  per  cubic  centimeter, 
while  the  number  in  the  river  water  ran  from  80,000  to  16.  The 
actual  average  reduction  by  months  varied  between  99.7  and  98  per 
cent. 

The  work  during  the  year  consisted  in  cleaning  and  operating  the 
filters;  in  analyzing  samples  of  water  from  the  several  reservoirs, 
from  each  filter,  and  from  taps  in  various  parts  of  the  city;  in  operat- 
ing and  keeping  in  repair  the  pumping  station;  in  doing  the  neces- 
sary clerical  work  connected  with  the  office,  and  in  conducting  experi- 
ments with  a  view  to  determining  the  best  method  for  obtaining  at 
all  times  a  satisfactory  eHIuent  with  resix^ct  to  both  bacteria  and  tur- 
bidity.    All  work  was  done  by  day  labor. 

The  total  quantity  of  water  pumped  to  the  filters  during  the  year 
was  23,758.24  million  gallons,  or  an  average  of  G4.91  million  gallons 
per  day.  During  the  year  22,275  cubic  yards  of  sand  were  washed 
and  21,393  cubic  yards  were  replaced  in  the  filters.  While  the  quality 
of  the  city  filtered  water  was  excellent  for  the  greater  part  of  the 
year,  there  were  several  periods  when  the  number  of  bacteria  ^.tl- 
ceeded  what  is  considered  by  experts  to  b^  tYi^  pTope;^  ^vcv^'^t^  lort  ^ 
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filtered  water  supply.  The  filtered  water  was  unsatisfactory  with 
respect  to  turbidity  for  a  considerable  percentage  of  the  time.  This 
confirms  the  experience  of  the  two  previous  fiscal  years  and  also  the 
judgment  of  the  three  experts  as  expressed  in  their  report,  dated  Feb- 
ruary 18,  1901,  to  the  chairman  Senate  Committee  on  the  District  of 
Columbia. 

The  cost  per  million  gallons  filtered  was  $3.13. 

A  more  complete  description  of  the  Washington  Filtration  Plant 
may  be  seen  in  the  Annual  Report  of  the  Chief  of  Engineers  for  li'OtJ, 
pages  2101  and  2102. 

Attention  is  invited  to  that  portion  of  the  report  of  the  officer  in 
charge  which  deals  witli  the  subject  of  preliminary  treatment  of 
Potomac  water.  A  year  of  elaborate  experimentation  has  shown 
conclusively  that  the  water  can  1^  materially  improved  by  the  use  of 
preliminary  coagulation  during  periods  of  high  turbidity  and  high 
bacterial  counts.  It  has  also  been  shown  that  the  methods  of  pre- 
liminary filtration  used  at  Philadelphia  and  elsewhere  will  not  give 
satisfactory  results  when  applied  to  Potomac  water. 

In  the  closing  paragraph  of  the  report  of  the  committee  of  experts 
referred  to  above,  they  recommended — 

The  construction  of  a  complete  system  of  slow  or  sand  filters,  witli  suck 
auxiliary  works  as  may  be  necessary  for  preliminary  sedimentation,  and  the 
use  of  a  coagulant  for  a  part  of  the  time. 

This  report  was  submitted  in  1901  and  subsequent  experience  has 
confirmed  the  wisdom  of  their  recommendation.  The  opinion  as  to 
the  necessity  for  coagulation  (see  Annual  Report  of  the  Chief  of  En- 
gineers, 1006,  pages  2000-2100)  expressed  by  Mr.  Allen  Hazen.  who 
was  employed  as  consulting  engineer  in  the  construction  of  the  fiUra- 
tion  plant,  has  also  been  substantiated  by  the  experiments  conducted 
here. 

In  order  that  the  city  of  Washington  may  at  all  times  be  supplied 
with  a  water  that  is  unexceptional  both  in  quality  and  appej\ranoe, 
it  is  recommended  that  works  for  preliminary  coagulation  be  con- 
structed, and  estimates  for  this  improvement  are  submitted. 

Tlie  follovring  estimate  of  the  cost  of  maintenance  and  operation 
of  the  Washington  Aqueduct,  District  of  Columbia,  Filtration  Plant, 
for  the  year  ending  June  30,  1010,  is  submitted : 

1  snperlntcndont $.3,  r«fiO 

1  chief  chemist  and  assistant  suiierintoM<!.»;it 2,U^ 

1  first  assistant  cliemist l.r»«»() 

1  second  assistant  chemist l.Otu) 

1  stenoji^rapher  and  clerk 1.  :.*<•<) 

2  janitors,  at  $G0O  each l.^iO 

1  chief  steam  engineer l.shi 

1  first  assistant  steam  engineer 1,-110 

1  second  assistant  steam  engineer 1,0*^) 

1  machinist 1,14<> 

1  blacksmith,  at  $3.n0  per  day,  300  da\s l.(»:0 

3  oilers,  at  $900  each 2.  7<^> 

3  firemen,  at  $900  each 2,  To<> 

3  laborers,  at  $540  each l.(rjO 

1  filter  foreman 1,4<X) 

1  surveyor 1,200 

2  foremen,  at  $900  each ],s()0 

1  timekeeper 900 

3  watchmen  and  gauge  tendeta,  ^it  ?^^HiO  ewcU 2,700 

1  storekcei  er 900 
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6  Skilled  laborers,  at  $600  each ?3.000 

1  recorder 720 

40  laborers,  at  $1.50  per  day,  for  300  days IS,  000 

5  teams  with  drivers,  at  $2.25  per  day,  for  200  days 2,  250 

I^aboratoiT  and  office  supplies 800 

3,800  tons  of  coal,  at  $3.80 14,440 

Pumping  station  supplies,  oils,  waste,  packing,  repairs,  otc 7,000 

Filter  supplies,  tools,  hose,  and  repairs 8,000 

Total 80,  040 

For  purchjise  of  coagulant 0,000 

Grand  total 1)5,040 

MAINTENANCE,    WASIIINUTON    AQUEDUCT,    D.    C,    FILTRATION    PLANT,   1907. 

July  1,  1907,  balance  unexpended $9,100.72 

June  30,  1908,  amount  expended  during  fiscal  y'e:ir 7,991.39 

July  1,  1908,  balance  unexpended °  1,175.  33 

MAINTENANCE,    WASHINGTON    AQUEDUCT,   D.    C,    FILTRATION    PLANT,    1908. 

June  30,  1908,  amount  expended  during  fiscal  year .*s72.  030.  06 

July  1,  1908,  balance  unoxpcTidod 37,309.34 

July  1,  1908,  outstanding  liabilities (»,  093.42 

July  1,  1908,  balance  available—^ 11.275.92 

July  1,  1908,  amount  covered  by  uncompleted  contracts 3,054.68 

(See  Appendix  F  F  F  2.) 

IMrUOVEMENT  AND  CARE  OF  PUBLIC  BUILDINGS  AND  GUOUNDS, 
AND  CAKE  AND  MAINTENANCE  OF  THE  WASHINGTON  MONUMENT, 
IN  THE  DISTUICn:  OF  COLUMBIA. 

Officer  in  charge,  Col.  Chas.  S.  Bromwell,  U.  S.  Army. 

Kepairs  and  betterments  were  made  about  the  Executive  Mansion. 
Considerable  painting  done  in  the  interior  and  the  work  of.  painting 
the  exterior  of  the  main  building  and  its  east  and  west  wings,  which 
was  commenced  in  June,  1907,  completed  early  in  the  fiscal  year.  A 
second  new  water-tight  covering  placed  upon  the  roof  of  the  east 
terrace  in  place  of  that  placed  thereon  during  the  summer  of  1906, 
and  which  proved  defective,  the  second  covering  being  placed  at  the 
ex^^ense  of  the  contractor.  The  exterior  of  the  Executive  Office 
building  painted.  Considerable  repairing  done  at  the  President's 
stables  and  repairs  made  to  the  greenhouse  structures  and  to  their 
boilers  and  heating  pipes. 

Necessary  carpentry,  painting,  plumbing,  and  heating  repairs 
made  to  house  No.  61G  Tenth  street  NW.,  where  Abraham  Lincoln 
died. 

The  Sixth  street  station  buihling  transferred  to  the  War  Depart- 
ment by  the  Pennsylvania  Railroad  Company,  placed  in  charge  of 
the  office  of  public  buildings  and  grounds,  a  contract  entered  into 

«  Balance  of  $1,175.33  deposited  in  United  States  Treasury  January  23,  1908 
(reverted  and  dropped). 


886  REPORT   OF  THE  CHIEF   OF  ENGINEERS,  U.  S.   ARMY. 

July  9,  1908,  for  its  removal,  and  the  sum  of  $1,315  received  from  the 
contractor  for  the  old  materials  contained  in  the  structure. 

At  the  Washington  National  Monument  new  cast-iron  sheaves 
placed  at  top  for  cables  and  new  governor  gears  and  shaft  put  in 
place  on  cable  drum  of  elevator.  Miscellaneous  repairs  made  about 
the  shaft,  the  power  house,  and  lodge  house. 

Inspection  made  each  month  of  the  build' ngs  occupied  as  offices 
by  the  War  Department,  except  the  State,  War,  and  Navy  Depart- 
ment building,  so  far  as  tiieir  care,  safety,  and  preservation  were 
concerned. 

The  care  required  to  maintain  them  in  good  condition  extended  to 
the  improved  parks  and  places.  Two  additional  park  spaces  trans- 
ferred to  the  Chief  of  Engineers  by  the  Commissioners  of  the  Dis- 
trict of  Columbia.  Five  unimproved  reservations  improved.  The 
riverside  drive  in  sections  1  and  2  of  Potomac  Park  completed  by 
the  construction  of  the  portion  of  it  between  the  drainage  canal  and 
the  foot  of  Twenty-sixth  street  NW.  The  work  of  improving 
East  Potomac  Park  between  the  river,  the  Pennsylvania  Kailroad 
causeway,  and  the  tidal  reservoir  completed.  The  direction  of  the 
south  end  of  the  waterside  drive  in  Monument  grounds  annex 
changed  so  as  to  bring  it  out  at  Fourteenth  street,  opposite  Water 
street.  Cement  coping  constructed  around  7  reservations,  a  total 
of  2,072  feet  of  coping  and  11  corner  posts.  Over  11,000  square 
yards  of  gravel  roadway  in  the  President's  Park  surfaced  with 
broken  trap  rock.  The  boathouse  on  the  shore  at  the  northeast  corner 
of  the  tidal  reservoir  transferred  by  the  Commissioners  of  the  Dis- 
trict of  Columbia  to  the  Chief  of  Engineer?.  Garfield  Park  re- 
modeled by  turning  abandoned  roadways  into  lawn  surfaces  and  ex- 
tending walks  out  to  sidewalk  lines.  The  main  asphalt  roadway 
running  east  and  west  through  Smithsonian  grounds  resurfaced  with 
asphalt  over  an  area  of  4,830  square  yards.  Six  hundred  sixty-three 
square  yards  of  new  asphalt  walk  constructed  and  1,810  square  yanls 
of  old  asphalt  walk  and  140  square  yards  of  asphalt  roadway  re- 
paired. Six  hundred  park  settees  ])a!ntod  and  214  repaired.  Ten 
additional  electric  lights  and  6  additional  gas  lamps  erected,  s<rne 
of  the  park  lodges  and  tool  houses  painted,  8,737  feet  of  water  pipe 
and  2,5G6  feet  of  drain  pipe  laid,  and  2,422  feet  of  brick  gutters  anJ 
43  brick  catch  basins  constructed. 

At  the  propagating  gardens  the  various  greenhouses  repaired  as  fur 
as  funds  would  permit.  Xearl}^  900,000  plants  were  propagated  for 
planting  in  parks  and  329  trees  and  1,0G0  shrubs  planted  in  various 
portions  of  the  public  grounds. 

The  foundation  for  the  Grant  statue  nearly  completed,  a  contract 
entered  into  for  the  Sheridan  statue,  the  clay  model  of  the  statue 
completed  in  readiness  to  be  cast  in  bronze.  A  contract  enteretl 
into  for  the  Pulaski  statue,  progress  made  with  the  models  for  V<>n 
Steuben  statue,  the  full-size  model  of  Kosciuszko  statue  complete.l. 
A  site  and  a  sculptor  selected  for  the  John  Paul  Jones  statue,  an  I  a 
site  selected  for  the  statue  of  Commodore  Barry,  and  a  program  of 
competition  i)repared.  A  site  selected  for  the  statue  of  Longfellow 
and  a  contract  entered  into  for  the  erection  of  its  pedestal.  An 
architectural  design  accepted  for  the  memorial  to  Christopher 
Coiiinibus,  invitations  sewl  o\\\,  ioY  ^  ^o\w^^\a\\wv  i<^r  the  sculptui*e, 
and  a  site  selected.     A.  desA\i>\  ^\)^^on^^  W  \\v^  ^v^\Jt\fexv^^\v  ^t^^A. 
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Army  memorial,  a  site  selected  and  a  contract  entered  into  for  the 
pedestal.     A  site  selected  for  a  statue  of  John  Witherspoon. 

Necessary  repairs  made  to  the  departmental  telegraph  line. 

The  grounds  and  roadways  at  the  monument  at  birthplace  of 
Washington  cleaned  up  and  fences  repaired. 

Attention  is  invited  to  the  detailed  report  of  the  officer  in  charijje 
and  to  his  estimates  and  recommendations  for  the  fiscal  year  ending 
June  30,  1910. 

The  estimates  are  as  follows: 

For  the  Improvement  aud  care  of  public  bnildiugs  and  grounds  in 

charge  of  the  Chief  of  Engineers $294,870 

For  compensation  of  persons  employed  by  Office  of  Public  Buildings 

and  Grounds 84.  070 

Telegrai)h  lines  connecting  Capitol  with  Departments:  Care  and  repair 

of  existing  lines  and  placing  overhead  lines  underground 4,  r.OO 

For  contingent  and  incidental  expenses  of  public  buildinj^s  and  grounds.  1,  CO) 
For  care  of  Washington  Monument  aud  maintenance  of  elevator: 

Salaries  of  employees $S.  S20 

Fuel,  lights,  contingencies,  etc 3,000 

11,820 

For  monument  and  wharf  at  Wakefield,  Va.,  the  birthplace  of  Wash- 
ington:  Repairs  to  wharf  and  cleaning  up  grounds,  etc 7,100 

403, 1)00 
(See  Appendix  G  G  G.) 

NORTHERN  AND  NORTHWESTERN  LAKES— CORRECTING  AND  ISSU- 
ING CHARTS  — SURVEYS  — WATER  LEVELS  —  PRESERVATION  OF 
NIAGARA  FALLS. 

As  early  as  1816  local  surveys  of  the  Great  Lakes  for  special  pur- 
poses were  made  by  engineer  omcers,  but  the  "  Lake  Survey  "  as  a  sys- 
tematic work  was  conmienced  in  1841.  It  was  diligently  prosecuted 
thereafter  until  1882,  when  for  a  time  extended  field  operations  were 
suspended.  The  correction,  printing,  sale,  and  issue  of  charts  con- 
tinued without  cessation,  however,  the  additions  and  corrections  being 
largely  based  upon  local  surveys  and  reports  by  engineer  officers  in 
charge  of  the  river  and  harbor  improvements  on  the  hikes. 

Systematic  ficKl  work  was  resumed  in  1889,  and  has  since  been 
prosecuted  with  increased  vigor.  In  1808  operations  were  extended 
to  include  cognate  work  of  observing  and  investipiling  the  levels  of 
the  Great  Lakes  and  their  connecting  waters,  with  a  view  to  their 
regulation  in  the  interest  of  commerce.  The  survey  proper  has  from 
the  beginning  been  carried  on  under  the  War  Department.  l)ei?V":  at 
first  conducted  by  the  Chief  of  Topographical  Engineers,  and  by  the 
Chief  of  Engineers  after  the  consolidation  of  the  Topograp!»ical 
Engineers  with  the  Corps  of  Engineers. 

The  first  regular  appropriation  for  the  Lake  Survey  was  made  in 
1841,  and  annual  appropriations  foHowed  with  the  single  exception 
of  1847.  The  appropriations  to  date  for  all  purposes  of  tlie  Survey 
during  the  sixty-seven  years  of  its  existence  aggregate  $1,180.87*.^  of 
which  $2,411.81  has  reverted  to  the  Treasury. 

A  full  account  of  the  operations  of  the  Lake  Survey  from  iVfay. 
1841.  to  July  1,  l'^81,  is  contained  in  Profe^-sional  Papers,  Corps  or 
Engineers,  U.  S.  Army,  No.  24,  which  describes  in  detail  tUe,  v\\vi5A\^^% 
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of  primary  triangulation  employed.    The  condition  of  lake  naviga- 
tion in  1841  is  shown  by  the  following  extract: 

The  Lake  Survey  was  begun  in  1841  ^ider  an  appropriation  of  $15,000  made 
In  May  of  that  ycnr.  At  this  time  the  country  bordering  on  the  lower  lakes 
was  already  pretty  well  settled,  and  worlcs  for  the  improvement  or  formation  of 
harbors  had  been  commenced  at  most  of  the  important  points  on  I^akes  Erie  and 
Ontario.  The  upper  lake  region  was  but  thinly  settled,  and  there  wei-e  no  good 
harljors  on  Lake  Huron  and  but  one  (the  harbor  of  Chicago)  on  Lake  Michii^n. 
Settlers  were,  however,  pouring  in  rajndly,  and  there  was  even  then  a  large  and 
constantly  incrensing  commerce  l)etween  the  lake  ports,  especially  from  Buffalo 
to  IX'troit  and  Chicago.  Communication  with  Lake  Superior  could  only  be  had 
by  i)ortage  around  the  Sault  Ste.  Marie,  but  the  great  mineral  wealth  of  the 
country  was  attracting  attention,  and  a  survey  for  a  ship  canal  had  been  made  in 
1840  by  otlicers  of  the  Toi)ographicnl  Engineers.  The  lake  connnerce  was  carried 
on  under  many  difficulties,  which  caused  much  loss  of  life  and  property  each 
year. 

Tliere  were  no  chnrts  of  the  lakes  except  the  Admiralty  charts,  compiled  from 
the  surveys  of  Capt.  IL  W.  Bayfield,  of  the  royal  navy  (English),  and  these 
were  not  in  general  use  by  the  mnsters  of  American  vessels.  These  charts  were 
the  results  of  rapid  reconnaissances,  and  although  they  showed  the  coast  lines 
with  an  accuracy  which  is  remarkable  considering  the  rough  methods  of  survey- 
ing employed,  they  were  of  little  value  as  hydrographlcal  charts  of  the  Ameri- 
can coast,  because  they  showed  the  depths  of  water  in  comparatively  few  places 
and  but  a  small  number  of  the  many  reefs  and  shoals  which  are  found  along 
the  lake  shores. 

There  were  few  light-houses  and  beacons  to  indicate  the  positions  of  danj:ers 
to  navigation,  and,  in  the  absence  of  charts,  pilots  were  obliged  to  rely  upon 
their  own  knowletlge,  which  was  frequently  only  acquired  by  the  vessels  ground- 
ing on  a  shoal  or  striking  a  hidden  rock. 

The  navigation  of  the  lakes  is  attended  with  peculiar  dangers,  because,  while 
violent  gales  are  frequent  and  the  storms  rival  those  of  the  ocean  Itself,  a  vessel 
is  Dover  more  than  a  few  hours'  run  from  the  shore  and  can  not,  as  is  generally 
the  c.ise  at  soa,  drift  before  the  wind  until  the  storm  is  over,  but  in  a  long-con- 
tinrod  gale  unist  be  thrown  upon  the  shore,  unless  a  port  or  harbor  of  refujre 
can  be  entered.  In  1841  a  vessel  leaving  Chicago  found  no  harbor  or  shelter  in 
storms  until  the  jMji niton  or  B(»aver  islands  were  reached,  and  after  passing  the 
Straits  of  MackiuMc  it  was  again  exix)sed  without  refuge  on  Lake  Huron,  except 
in  (]'e  vicinity  of  ricsque  Isle,  until  the  head  of  St.  Clair  River  was  reached.  In 
sailing  from  (Uiicago  to  Buffalo  the  greatest  difiiculties  were  encountered  in  the 
vieinity  of  the  Straits  of  Mackinac  and  in  the  west  end  of  Lake  Erie  on  account 
of  the  many  islands,  shoals,  and  reefs  found  in  those  localities,  and  at  the  mouth 
of  tlie  St.  Clair  River,  at  which  no  improvements  had  been  made  in  1841,  and 
wlieie  the  channels  wore  not  only  circuitous  and  narrow,  but  so  shoal  that  ves- 
sels in  low-water  seasons  freciuently  were  compelled  to  have  their  cargoes  taken 
over  the  bars  in  lighters. 

It  was  therefore  with  the  double  object  of  furnishing  reliable  charts  to  lake 
vessels  and  of  determining  from  the  surveys  the  works  of  improvement  which 
were  necessary  to  the  prosperity  of  the  lake  commerce  that  Congress  in  l'<41 
direr'ted  a  survey  of  the  lakes,  and  that  annual  appropriations,  with  the  single 
excerption  of  the  year  1847,  have  since  been  made  for  carrying  on  tlie  survey. 

During  the  first  ten  years  of  the  Survey,  while  a  general  geodetic  survey  of 
the  entire  chain  of  lakes  was  contemplated  for  the  future,  the  actual  oi)erat*ions 
were  mainly  confined  to  surveys  of  sjiecial  localities  where  improvements  were 
called  for  or  where  the  navigation  Wiis  ditlicult;  and  where  the  surveys  were 
more  extended  they  were  little  more  than  reconnaissances.  This  course  was 
niMde  necessary  because  the  api)ropriations  were  inadequate  to  the  purchaj?e 
of  the  finer  instruments  and  the  support  of  the  larger  force  necessary  for 
more  extensive  and  more  exact  surveys,  and  also  because  of  the  pressing  no<^l 
of  improvements  at  jjarticular  localities,  for  which  preliminary  surveys  wore 
essential. 

Originally  the  Lake  Survov  seems  to  have  oi)eratecl  under  projects 
which  huplied  the  survey  of  the  Great  Lakes  and  their  connecting 
walers  to  the  extent  necessary  for  the  preparation  of  charts  needed 
by  a  navigation  whose  gvev\Vvi^\.  diYvxiX,  ^^^'s*  Yi  iv^^V,   'Wvlk  the  increase 
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in  ves^sel  dimensions  has  naturally  followed  the  creation  of  channels 
and  harbors  with  progressively  greater  depths,  and  the  Lake  Survey, 
under  projects  providing  for  the  expenditure  of  annual  appropria- 
tions, has  kept  pace  with  the  improvements  in  navigation  and  in  navi- 
gational facilities  by  a  corresponding  extension  of  the  scope  of  its 
opijrations. 

It  is  difficult  to  indicate  the  exact  moment  of  transition  from  the 
original  projects  which,  as  stated,  provided  for  surveys  and  their 
resulting  charts  adapted  to  a  12-foot  navigation,  to  the  recent  proj- 
ects which  correspond  to  present-day  drafts  of  18  to  20  feet;  but,  in 
a  general  way,  it  may  be  said  that  the  limitations  imposed  upon  navi- 
gation by  the  conditions  at  the  falls  of  the  St.  Marys  River  have 
seemed  to  fix  the  scope  of  the  operations  of  the  Lake  Survey  in  the 
open  lakes  and  in  the  connecting  rivers,  while  local  projects  for  im- 
provement have  prescribed  the  limits  of  the  survey  work  in  lake  har- 
bors. The  work  of  the  Lake  Survey  has  been  continuous,  and  while 
a  general  project  for  the  future  work  has  now  been  authorized,  all 
expenditures  upon  work  done  before  the  adoption  of  this  project  may 
justly  be  regarded  as  contributing  to  its  fulfillment.  In  other  words, 
none  of  the  work  of  the  past  has  been  rendered  futile  by  the  changed 
conditions  of  the  present.  On  the  contrary,  the  methods  of  the  old 
Lake  Survey,  and  the  high  standards  of  accuracy  and  excellence 
which  then  prevailed,  have  continued  to  characterize  its  present  pol- 
icy and  operations;  and  the  work  of  to-day  extends  the  former  work 
to  limits  which  were  not  anticipated  by  the  most  sanguine  spirits  of 
former  days. 

The  present  general  project  of  the  Lake  Survey  is  stated  in  much 
detail  m  the  Annual  Report  for  IDOT,  pages  844  to  850.  This  de- 
scribes the  work  regarded  as  necessary  in  order  to  render  the  sui'veys 
and  the  charts  of  the  Lake  Survey  adequate  to  re.s])ond  to  all  possible 
future  demands.  This  general  project  proposes  the  ascertainment 
and  charting  of  lake  depths  in  all  significant  regions  of  the  Great 
Lakes  to  a  plane  30  feet  below  the  adopted  low-water  datum  of  the 
open  lakes  and  25  feet  below  the  corresponding  datum  in  the  chan- 
nels of  the  connecting  rivers,  together  with  the  comj)letion  of  the 
related  operations  of  triangulation  and  i)recise  leveling  still  needed 
to  control  properly  the  areas  under  survey.  In  addition,  this  general 
project  provides  for  tlie  extension  of  river-discharge  measurements, 
for  investigations  of  lake  levels,  and  for  magnetic  surveys  in  and 
near  main  vessel  courses,  while  prompt  examination  of  areas  where 
obstructions  to  navigation  have  been  reported  will  be  continued  as 
heretofore. 

Assuming  that  adequate  aj)propriations  will  be  provided,  it  is  esti- 
mated that  the  completicm  of  the  above  g(»neral  project  will,  includ- 
ing the  work  of  1908,  re(|uire  eleven  seasons'  work;  but,  even  after 
the  completion  of  this  work,  the  maintenance  of  a  reduced  plant  and 
organization  will  be  required  for  such  small  surveys  as  may  be  needed 
to  observe  and  verify  natural  changes  and  to  investigate  wrecks  and 
other  artificial  obstructions,  while  the  revision  and  issue  of  charts  is  a 
work  absolutely  without  definite  conclusion. 

The  amount  expended  on  all  surveys  made  since  its  inception  by 
the  Lake  Survey  may  with  j)ropriety  l)e  regarded  as  the  expenditure 
under  the  present  project.     As   previously   ^VoiVviOL^  W\vi  '^ww^wwv  Ns^ 
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Assuming  that  the  field  work  of  the  Lake  Survey  includes  opera- 
tions of  triangulation,  precise  leveling,  ordinary  sounding,  deep-sea 
sounding,  sweeping,  hydraulic  measurement,  and  magnetic  ob.st»rva- 
tions,  whose  extent  may  with  some  certainty  be  fixed,  on  June  30, 1908, 
the  state  of  the  work  was  as  follows:  Triangulation  was  74  per  cent 
completed;  precise  leveling,  63  per  cent  completed;  ordinary  sound- 
ing, 48  per  cent ;  deep-sea  sounding,  15  per  cent;  sweeping,  6  per  cent; 
hydraulic  measurement,  75  per  cent,  and  magnetic  observations,  90 
per  cent  completed  on  land  and  2  per  cent  on  water. 

While  these  figures  may  be  definitely  given,  the  remaining  and  most 
highly  important  function  of  the  Lake  Survey,  namely,  the  issue  of 
charts,  as  previously  stated,  is  absolutely  without  termination.  In 
fact,  each  year,  with  its  increasing  commerce,  will  increase  the  de- 
mand for  and  the  importance  of  these  charts. 

During  the  early  months  of  the  present  fiscal  year,  due  to  lack  of 
funds  for  more  extensive  operations,  but  three  parties  were  in  the 
field,  as  follows :  One  party  m  the  west  end  of  Lake  Erie,  south  and 
east  of  Colchester  light,  with  a  view  to  extending  and  widening,  by 
sweeping,  the  belt  over  which  precise  depths  have  been  fixed,  uhile 
this  portion  of  Lake  Erie  is  much  disturbed  by  winds  and  storms,  this 
party,  from  July  1  to  November  2,  1907,  covered  an  area  of  77  square 
miles,  of  which  62  square  miles  were  swept.  In  all,  2  hitherto  un- 
charted shoals  were  discovered  and  3  unknown  or  incorrectly  located 
wrecks  were  found  and  examined.  To  complete  the  general  project 
.498  square  miles  of  water  area  still  remain  to  be  surveyed  at  this  end 
of  Lake  Erie. 

The  second  party  was  engaged  in  the  Straits  of  Mackinac,  exttMid- 
ing  the  projected  work  from  Manitou  Paymen  shoal  to  the  east\Minl 
with  a  view  to  covering  an  area  where  repeated,  but  unverified  rep<)rts 
showed  that  uncharted  shoals  were  to  be  found.  From  July  3  to  No- 
vember 4,  1?0T,  202  square  miles  of  lake  area  were  surveyed,  of  whirb 
17^  miles  were  swept.  Seven  new  shoals  were  found,  and  as  a  n'-nlt 
it  became  necessary  to  move  the  hitherto  charted  vessel  course  in  ihe 
straits  proper  about  1  mile  farther  to  the  north.  At  the  close  of  (lib- 
erations on  November  4,  1907,  this  survey  had  been  carried  well  to  the 
east  of  Cheboygan  main  light.  On  its  way  to  winter  quarters  at  De- 
troit this  party  made  an  examhiation  for  a  shoal  reported  to  exist  otf 
White  rock  near  the  main  vessel  track  in  Lake  Huron,  about  9  niiKs 
south  of  Harbor  Beach.  Nothing  was  found  in  or  near  the  reportetl 
locality. 

The  third  party  at  the  beginning  of  the  fi«^cal  year  was  enpacred  on 
Lake  Michi^ran  iijxm  the  liarhor  survey  of  St.  Joseph  and  Benton 
Harbor.  'i1iis  survey  was  comi.leted,  and  in  addition  a  survey  of  ilio 
h.arbor  at  A\'aiikt»<ran.  111.,  was  made.  This  party  also  made  sound- 
ings over  an  area  of  1(!0  s<jnare  miles  in  an  unsuccessful  effort  to  l«vaie 
a  shoal  reported  by  the  master  of  the  steamer  Morse,  A  shoal  elf 
Grossepoint,  where  the  steamer  lucd  had  grounded  in  K-OO,  was  fi'ind 
and  surveyed.  As  the  fall  weather  made  open-lake  work  unprof^t.•!l>^^ 
the  old  ti-iangulation  near  Waukegan  was  extended  to  the  shon'  of 
Lake  .Aliehipm;  this  with  a  view  to  providing  control,  by  water  tri- 
angulation, for  the  sur\t.'y  of  Lake  Michigan  south  of  the  parallel  of 
latitude  through  Grossepoint,  111. 

Due  to  stormy  weat\v>v,  oy^v^y*aV\v>\\^  \N^T^\\^>VYvi.^\\\v\5id  until  May  IS, 
IdOS.  when  two  large  vv\rUQ^\viiv  \>v^Ux>\V  ivw  ^\vi^^\^. 
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The  first  party  at  once  engaged  upon  a  survey  of  the  vicinity  of 
the  vessel  course  through  Manitou  Passage.  Off  Sleeping  Bear 
Point,  in  the  summer  of  1907,  the  steamer  Gary  had  been  damaged 
by  striking  an  obstruction  said  to  be  uncharted.  Other  portions  of 
the  course  also  required  examination  to  the  extent  of  an  area  of  30 
square  miles,  practically  all  of  which  required  sweeping  in  order  to 
satisfy  all  doubt.  Up  to  June  30,  1908,  this  party  had  sounded  and 
swept  a  total  area  of  21  square  miles.  To  anticipate  the  report  of 
another  year  it  may  be  stated  that  the  bowlder  ridge  struck  by  the 
Gary  was  located  early  in  July. 

The  second  party,  which  was  under  orders  to  initiate  the  above- 
mentioned  survey  of  the  south  end  of  Lake  Michigan,  was  preceded 
\iy  a  small  party,  which,  having  identified  a  sufficient  number  of  the 
triangulation  stations  of  the  old  survey,  carried  the  triangulation  to 
the  shore  near  Michigan  City,  the  work  of  extension  bemg  of  the 
degree  of  accuracy  commonly  ascribed  to  tertiary  triangulation. 
From  the  shore  points  thus  fixed  the  control  was  extended  westward 
by  means  of  water  triangulation,  employing  for  this  purpose  the 
entire  party.  Sounding  and  sweeping  for  this  season  is  to  be  carried 
both  eastward  and  westward  from  Indiana  Harbor,  in  which  vicinity 
natural  agencies  have  apparently  built  up  new  shoals  and  added  to 
old  oies  already  charted.  Up  to  June  30, 1908,  this  party  had  swept 
an  area  of  22  square  miles,  all  of  which  was  also  sounded. 

The  execution  of  the  survey  which  terminated  in  1882  involved  a 
great  quantity  of  astronomic,  topographic,  and  hydrogi'aphic  work, 
all  of  which  was  performed  with  a  high  degree  of  skill  and  accuracy. 
The  result  was  the  preparation  of  a  series  of  reliable  charts  for  lake 
vessels  and  the  furnishing  of  a  basis  for  works  of  channel  improve- 
ment upon  the  lakes  themselves  and  their  connecting  waters.  This 
original  series  consisted  of  7G  charts,  all  of  which  were  printed  in 
black  from  copperplates. 

The  extensive  revision  of  the  charts  now  under  way  has  for  its 
object  to  show  to  date  the  changes,  due  to  natural  and  artificial 
agencies,  which  have  taken  place  in  the  formerly  existing  conditions 
as  charted,  and  to  furnish  the  additional  information  concerning  the 
greater  depth  which  the  present  requirements  of  commerce  demand. 

As  a  result  of  revisions,  cancellations,  and  additions  to  the  original 
series,  based  on  the  later  surveys,  there  are  now  in  force  120  Lake  Sur- 
vey charts,  of  which  3  are  in  black  from  old  copperplates,  G9  are 
lithographs  in  colors  from  copperplate  transfers,  45  are  lithographs 
in  colors  from  stone  engravings,  and  3  are  photolithographs  in  colors. 

The  charts  issued  in  colors  have  all  depths  of  18  feet  and  less  in 
blue,  showing  at  a  glance  where  vessels  may  proceed  with  safety,  and 
are  considered  by  vesscdmen  much  preferable  to  the  old  style  printed 
in  plain  black  and  white.  This  new  series  of  colored  charts  is  be- 
lieved to  constitute  a  distinct  advance  in  chart  construction  and  print- 
ing, and  meets  with  high  favor  from  navigators  ar.d  others. 

During  the  year  the  Detroit  office  has  revised,  transferred  to  st(>ne, 
and  printed  editions  in  colors  from  IG  copperplates,  revised  and 
printed  second  editions  in  colors  from  2  en;Lrravings  on  stone,  and 
engraved  on  stcme  and  issued  in  colors  6  entirely  new  charts  of  the 
regular  series.  For  free  supplemental  issue  2  small  iivsn?i^ '^^x^i  \\vi.- 
pared  by  correction  oi  and  transfer  from  ex\5^V\Y\g^  ^yv^t^nvcv^.  \^vvt 
other  Government  offices  51  maps  and  drav?'\ivg^s  \n^y^  x^\>TQ><\N\RfcCs.\i^ 
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photolithography,  new  engravings,  or  transfers  from  engravings 
furnished.  In  addition  to  the  above,  revisions  of  4  copperplate 
charts  and  of  5  stone-engraved  charts,  and  engravings  on  stone  of  3 
new  charts  of  the  regular  series  are  almost  completed. 

Of  the  entire  series  of  charts  there  had  been  issued  in  colors  5  on 
July  1,  1900;  12  on  July  1,  1901;  30  on  July  1,  1902;  49  on  Julv  1, 
190:3:  59  on  July  1,  1904;  73  on  July  1,  1905;  97  on  July  1, 1906;'llO 
on  July  1,  1907,  and  117  on  July  1,  1908. 

Up  to  February  20,  1890,  one  full  set  of  charts  was  issued  free  to 
each  United  States  registered  vessel.  Any  additional  charts  fur- 
nished such  vessels  and  all  furnished  for  other  unofficial  use  were 
sold  at  the  uniform  price  of  30  cents  each.  On  the  date  above  men- 
tioned the  free  issue,  except  for  official  purposes  of  the  Government, 
was  discontinued  pursuant  to  law,  and  since  then  the  charts  have  been 
sold  for  all  private  and  unofficial  use  at  prices  ranging  from  5  cents  to 
30  cents  each,  the  price  bein<^  intended  m  each  instance  to  cover  only 
the  cost  of  paper  and  printing. 

Charts  may  be  purchased  at  the  main  office  at  Detroit,  at  the  Canal 
Office  at  Sault  Ste.  Marie,  Mich.,  and  at  the  United  States  Engineer 
Office  in  Buffalo.  Complete  sample  sets  may  be  seen  at  the  United 
States  Engineer  Offices  at  Duluth,  Milwaukee,  Chicago,  Grand 
Rapids,  Cleveland,  and  Oswego,  enabling  purchasers  to  select  exactly 
the  charts  they  wish  to  order. 

From  1882  to  June  30,  1908,  a  total  sum  of  $30,014.94  was  derived 
from  the  sale  of  charts  by  the  Detroit  office  and  deposited  in  the 
United  States  Treasury. 

During  the  fiscal  yenr  ending  June  30,  1008,  the  number  of  charts 
sold  by  the  Detroit  oflice  was  17,207  and  by  the  Buffalo  office  2,(^7, 
the  «<>irregate  sales  being  19.804.  The  proceeds  of  the  sales,  amount- 
ing to  $f^0,435.l7  woro  deposited  to  the  credit  of  the  Treasurer  of  the 
United  States.  Hie  Detroit  office  issued  2,494  charts  for  official  ii^ 
and  the  Buffalo  office  22,  a  total  of  2,516.  To  date  about  362,000  of 
these  charts  have  been  sold  and  issued  for  actual  service. 

In  addition  to  the  field  work  above  mentioned  and  to  that  upon  the 
charts,  operations  were  continued  under  the  present  general  project 
for  the  exhaustive  investigation  of  lake  levels,  this  being  in  con- 
tinuation and  extension  of  the  project  described  in  the  Annual  Report 
for  ISDS,  pages  3774-3776.  The  principal  field  work  of  the  year  com- 
prised lake-temperature  observations  and  the  maintenance  of  13  self- 
registering  water  gauges  to  supply  an  accurate,  continuous  record  of 
all  changes  in  elevation  of  the  water  surface.  Appendix  H  H  H  1 
of  this  rej)ort  gives  a  table  of  discharges  of  all  the  Great  Lakes  at  the 
mean  stage  of  each  for  the  past  forty-eight  years,  as  determined 
from  the  monthly  means  shown  on  the  plate  in  the  same  appendix. 
This  work  is  now  fully  organized,  methods  of  making  measurements 
and  ohservMtions  to  the  best  advantage  have  become  fixed  and  sc^ttliHl. 
and  the  results  are  of  increasing  importance,  bearing  as  they  do  on 
questions  atl'ecting  international  relations  and  obligations,  and  on  the 
propriety  and  advisability  of  the  numerous  diversions  under  con- 
sid(Nation. 

The  preparation  and  issue  of  the  series  of  bulletins,  supplementary 
to  the  charts,  relating  to  the  river  and  harbor  imj^rovements  anil 
navigation  of  the  Gveut  TaxVc^Ss  \\^?,  W^^ww  \>n  vVvr.  <^^^  l^x  1889,  and 
was  transferred  to  tlie  o\\\ce  oi  W\q^  A^^AsXi,  ^\\\n^>j  ^\.\>^^.^^\\,\w^SJ^^ 


NORTHERN   AND   NORTHWESXEllN    LAKES.  893 

Of  the  last  issue,  Bulletin  No.  18,  about  2,400  copies  already  have 
been  distributed  to  the  marine  interests,  and  requests  for  it  are  con- 
stantly being  received.  These  bulletins  are  issued  annually,  with 
monthly  supplements  during  the  season  of  navigation,  and  give  the 
latest  and  fullest  descriptions  of  progiess  in  river  and  harbor  im- 
provements on  the  Great  Lakes  and  their  connecting  waters,  as  well 
as  significant  results  of  surveys  in  those  waters  made  under  the  direc- 
tion of  district  engineer  oflicL4*s,  and  of  the  Lake  Survey.  If  deemed 
helpful,  small  maps  showing  location  of  new  shoals,  changes  in  im- 

Eortant  channels,  localities  hitherto  uncharted,  etc.,  are  inserted  in 
oth  bulletins  and  supplements. 

The  commerce  affected  by  the  operations  of  the  Lake  Survey 
and  dej)ending  upon  the  publication  and  constant  revision  of  charts 
and  bulletins  is  practically  the  entire  commerce  of  the  Great  Lakes. 
To  continue  field  and  office  operations  at  a  rate  commensurate  with  the 
importance  of  the  interests  involved  i*equires  that  appropriations 
shall  be  of  such  amount  as  to  permit  the  use  of  the  entire  plant  to 
its  maximum  capacity  during  the  relatively  short  seasons  available 
for  profitable  work.  It  is  therefore  recommended  that  an  appropria- 
tion of  $125,000  be  made  for  the  fiscal  year  ending  June  30,  1910^ 
and  that  it  be  fonnulated  as  follows : 

Eatimatc  for  the  fiscal  year  ending  June  SO,  1910, 

For  survey  of  northern  and  northwestern  lakes,  including  all  npcospary 
exi>enses  for  preparing,  correcting,  extending,  printing,  and  issning  charts  and 
bulletins,  and  of  investigating  lake  levels  with  a  view  to  their  regulation,  to  be 
immediately  available  and  to  remain  available  untU  expended,  $125,000. 

July  1,  1907,  balance  unexi)ended $74, 4W;.  OG 

Amount  appropriated  by  sundry  civil  act  of  >ray  27,  11K)S 12r>,000.  00 

Collections  credited  to  account: 

Receipts  from  sale  5  se^'tions  sweeping  float $5,8.33.33 

Receipts  from  sale  3,500  pounds  chart  paper 250.00 

Refundment,  account  of  overpayment .30 

Work  done  for  other  engineer  districts 1,  256.  33 

7. 3.^0.  OG 

2015,  8(n».  92 
June  30,  190S,  amount  expended  during  the  fiscal  year 70,85:^.13 

July  1,  190S,  balance  unexpended • 120,953.79 

A  table  showing  the  monthly  water  lev(»ls  from  July  1,  1907.  to 
June  30,  1908,  at  Marquette,  Mich.,  on  Lake  Superior;  Milwaukee, 
Wis.,  on  Lake  Michigan;  Harbor  Heach,  Mich.,  on  Lake  Hunm; 
Cleveland,  Ohio,  on  Lake  Erie;  and  Oswego,  X.  Y.,  on  Lake  Ontario^ 
will  be  found  in  Appendix  H  II  II 1. 

(See  Appendix  HUH  1.) 

THE   CONTROL   AND    KKOITLATION    OF    THE    WATERS    OF    NIAGARA 
RIVER  AND  THE  1»RESERVATI0N  OF  NIAGARA  FALLS. 

The  operations  under  llu*  net  of  Congress  of  June  29,  1906,  were  to 
determine  the  effects  of  llio  cliverHion  authorized  by  that  act,  amount- 
ing to  15,600  cubic  feel  per  Roennd  on  the  American  side,  and  of  the 
diversion  on  the  Canndinii  c?idp  rif  water  miflicient  for  the  development 
and  importation  into  tlif>  \U\\\p\\  Htntew  of  \(^0,0V^(^  \\o\^^\>q^^^  v\V^^ 
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volume  as  a  boundary  stream,  the  level  of  Lake  Erie,  and  on  the 
scenic  grandeur  of  Niagara  Falls. 

The  determination  of  these  questions,  so  far  as  physically  possible, 
involves  surveys  and  measurements  of  levels,  of  volume  of  discharge, 
of  current  velocities  and  directions,  and  of  depths  over  the  crest  ot 
the  falls.  As  these  are  operations  of  a  character  similar  to  those  ordi- 
narily performed  by  the  Lake  Survey,  upon  the  recommendation  of 
the  Chief  of  Engineers  the  Secretary  of  War  authorized  the  perform- 
ance of  the  work  involved  therein  by  the  Lake  Survey,  and  for  this 
purpose,  on  March  20,  1907,  an  allotment  of  $5,000  was  made  from 
the  funds  appropriated  in  that  act. 

Under  the  project  dated  April  30, 1907,  operations  were  in  progress 
when  the  fiscal  year  began.  In  brief  language,  this  project  provides 
for  the  following  observations  and  measurements:  Discharge  meas- 
urements of  the  Niagara  River  to  test  the  continuity  of  or  change  in 
the  law  of  outflow  since  the  measurements  of  1898-1900;  measure- 
ments of  the  volume  of  flow  over  the  American  Fall;  measurements 
of  the  volume  of  the  diversions  in  the  canals  of  the  power  companies 
on  the  American  side  and  in  the  Erie  Canal ;  the  operation  of  water 
gauges  to  establish  equivalent  lake  and  river  heights;  determinations 
of  current  lines,  depths,  and  contours  in  and  above  the  rapids;  and 
the  making  of  such  additional  surveys  as  may  appear  necessary. 

Field  work  was  continued  until  December  14,  1907,  when  the  field 
measurements  were  completed  and  the  party  returned  to  Detroit  for 
reduction  of  the  observations  and  the  preparation  of  the  final  report 

The  reduction  of  the  observations  involved  a  large  amount  of  labor, 
so  that  while  preliminary  reports  of  important  results  have  been 
rendered,  the  final  report  is  reserved  to  include  important  additional 
data  soon  to  be  available.  To  anticipate  this  report  it  appears  that 
the  limit  set  by  the  act  for  the  largest  single  diversion  on  the  Amer- 
ican side,  namely,  8,G00  cubic  feet  per  second,  has  been  exceeded  at 
times  by  about  7  per  cent,  that  the  flow  over  the  American  Fall,  under 
the  conditions  existing  during  the  summer  and  fall  of  1907,  was  about 
4.8  per  cent  of  the  total  flow  of  the  Niagara  River,  the  average  veloc- 
ity being  about  7  feet  per  second  and  the  mean  of  35  float  measure- 
ments of  depth  at  the  crest  of  the  fall  being  1.7  feet,  with  a  maximum 
depth  of  3  feet;  that  no  measurable  change  in  the  level  of  Lake  Erie 
seems  to  have  resulted  from  the  increase  of  diversions  at  Niagara 
Falls  between  the  summer  of  1898  and  the  fall  of  1907,  the  measured 
lake  levels  corresponding  to  the  volumes  of  discharge  existing  in  the 
fall  of  1907,  being  the  same  as  those  derived  from  the  discharge  meas- 
urements of  1808-99;  and,  finally,  a  recent  closure  of  the  gates  of  the 
power  canal  belonging  to  the  Niagara  Falls  Power  Company  shows 
that  this  restoration  of  between  7,000  and  8,000  cubic  feet  per  second 
to  the  river  channel  above  the  falls  results  in  a  rise  of  one-tenth  foot 
at  the  crest  of  the  American  Fall. 

The  conclusion  as  to  the  effect  upon  the  level  of  Lake  Erie  appeared 
to  require  confirmation  by  additional  discharge  observations,  since 
it  is  not  in  entire  accordance  with  preconceived  ideas  upon  the  sub- 
ject. Accordingly,  on  the  recommendation  of  the  Chief  of  Engineers, 
an  additional  allotment  of  $3,000  was  made  by  the  Secretary  of  War 
on  May  18,  1908,  and  since  May  25,  1908,  a  party  has  been  in  the 
Geld  cliarged  with  the  work  oi  m^V\w^\.V\^  ia.dditional  measurements 
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regarded  as  necessary  in  order  to  settle  the  question.  Up  to  June  30, 
1908,  this  party  had  set  8  self -registering  gauges,  had  made  a  rating 
of  the  current  meters,  and  had  measured  10  discharges  of  the  Niagara 
River. 

Permits  were  prepared  in  accordance  with  the  provisions  of  the  act 
of  Congress  approved  June  29, 1906,  and  were  issued  by  the  Secretary 
of  War  as  follows: 

FOR  THE  DIVERSION  OF  WATER. 

August  IG,  1907.  To  the  J^^iagara  Falls  Power  Company  to  divert 
8,GO0  cubic  leet  of  water  per  second  from  the  Nijigara  Kiver;  to  the 
Niagara  Falls  Hydraulic  Power  and  Manufacturing  Company  to  di- 
vert 6,500  cubic  feet  of  water  per  second  from  the  Niagara  River; 
and  to  the  Lockport  Hydraulic  Company  to  divert  water  of  the  Ni- 
agara River  and  its  tributaries  from  tl\e  Erie  Canal  at  Lockport, 
N.  Y.,  above  the  locks,  for  power  purposes,  not  exceeding  500  cubic 
feet  per  second,  "  it  being  distinctly  understood  that  the  waters  so 
diverted  shall  be  returned  to  the  canal  below  the  locks,  and  that  this 
permit  shall  inure  to  the  benefit  of  all  persons  and  corporations  now 
using  said  water  for  power  purposes  whether  lessees  of  the  applicant 
or  having  the  right  to  be  furnih^hed  by  it  with  water,  and  inchiding 
the  persons  and  corporations  now  diverting  water  as  aforesaid  from 
th?  Erie  Canal  at  Eighteen  Mile  Creek,  Middleport,  Medina,  Eagle 
Harbor,  Albion,  HoUey,  and  other  places  on  the  lower  level." 

FOR   THE  TRANSMISSION   OF  ELECTRICAL  POWER  FROM    CANADA    INTO  TIIE 

UNITED  STATES. 

August  16,  1907.  To  the  Niagara  Falls  Power  Company  to  receive 
from  t  Canadian  Niagara  lliver  Company  at  the  international 
boundarv  line  and  transuiit  froui  the  Dominion  of  Canada  into  the 
United  iStates  52,500  electrical  horsepower;  and  to  the  Niagara,  Lock- 
port  and  Ontario  Power  Company  tg  receive  from  the  Ontario  Power 
Company  of  Niagara  Falls  at  the  international  boundary  line  and  to 
transmit  into  the  United  States  60,000  electrical  horsepower. 

August  17,  1907.  To  the  Cataract  Power  and  Conduit  Company 
and  to  the  Niagara  Fallot  Electrical  Transmission  Company  and  to 
such  other  distributing  agents  or  companies  in  the  United  States  as 
the  Electrical  Development  Company  of  Ontario  may  designate  to 
receive  from  the  said  The  Electrical  Develoj)ment  Company  of  On- 
tario (Limited)  at  the  international  l)ound}irv  line  and  to  transmit 
into  the  United  States  40,000  electrical  horsepower. 

August  16,  1907,  Capt.  C.  W.  Kutz,  Corps  of  Engineers,  was 
designated  by  the  Secretary  of  War  to  exercise  supervision  of  opera- 
tions under  permits. 

In  addition  to  the  expenditures  made  in  connection  with  the  Lake 
Survey  operations,  the  sum  of  $1,052.17  has  boen  dis])ursed  by  Capt. 
VV.  J.  Barden.  Corps  of  Engineers,  disbursing  oilicer  of  the  office 
of  the  Chief  oi  Engineers,  for  expenses  pertaining  to  the  supervision 
of  permits  and  the  operations  of  the  committee  appointed  by  the 
Secretarv  of  War  in  connection  with  the  preservation  of  natural 
scenic  effects  at  Niagara  Falls. 


^ 
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Amount  appropriated  by  act  of  June  20,  1906 |5O,OOf».00 

July  1,  1J)07,  balance  unoxpended 45,  (H>102 

June  30,  lOOS,  amount  expended  during  fiscal  year 5,623.62 

July  1,  1908,  balance  uuexi)ended _   40,0(»1».40 

July  1,  1908,  outstanding  iiabilities« 6(>'>.42 

July  1,  1008,  balance  nvai]:ih1<>o 39,403.98 

(See  Appendix  II  H  II  2.) 

IMPROVEMENT  OF  THE  YELLOWSTONE  NATIONAL  PARK,  INCLrO- 
IN(J  THE  CONSTRUCTION,  REPAIR,  AND  MAINTENANCE  OF  ROADS 
AND  BRIDGES. 

Officer  in  cluir^e,  Capt.  E.  D.  Peck,  Corps  of  Engineers. 

The  Yellowstone  National  Park  was  set  apart  from  the  public 
domain  and  placed  under  the  control  of  the  Secretary  of  the  Interior 
by  act  of  Congi-ess  of  March  1,  1872.  The  sundry  civil  act  of  Manh 
3,  1883,  directed  the  construction  and  improvement  of  suitable  roads 
and  bridges  under  the  supervision  of  an  engineer  officer  to  be  de- 
tailed by  the  Secretary  of  War,  and  in  July,  1883,  an  engineer  offi(^r 
was  designated  accordingly.  This  was  the  beginning  of  systematic 
road  construction  in  the  i)ark.  The  previous  work  consisted  of  the 
opening  of  such  rough  trails  as  the  limited  means  permitted,  but  they 
were  tempornry  in  character  and  of  little  or  no  value  in  the  permanent 
plan.  Subsequent  to  the  sundry  civil  act  of  August  4,  1886,  the  ex- 
penditure for  the  improvement  was  transf(»rred  to  the  War  Depart- 
ment, and  it  has  been  in  the  charge  of  the  Engineer  Department  Avilh 
the  exce])tion  of  the  period  from  August,  181)4,  to  March,  1800. 

At  the  outset  the  officer  of  the  Corps  of  Engineers  in  charge  adopted 
a  project  (described  in  the  Annual  Keport  of  the  Chief  of  Engin^'ors 
for  1887,  p^3134)  for  a  coni])rehensive  system  of  substantial  roads, 
which  with  the  change  of  the  act  of  Congress  of  March  3,  1801,  is 
the  basis  of  the  present  system.  The  sundry  civil  act  of  June  0, 1900, 
directed  that  the  I'oad  extensions  and  improvements  should  thereafter 
be  made  in  harmony  with  a  general  plan  to  be  approved  by  the  Chief 
of  Engineers.  Such  plan  was  approved  August  27,  1900,  modified 
by  authority  of  the  Secretary  of  War.  dated  July  22,  1901,  and  fur- 
ther modified  by  approval  of  the  Chief  of  Engineers,  dated  July  2, 
1902.  The  sundry  civil  act  of  June  28,  1902,  recognized  this  projei't 
and  provided  for  its  completion,  and  it  was  practically  finished  dnrinji: 
the  fiscal  year  ending  June  30,  190(».  It  comprises  a  belt  line  or  main 
circuit  which  reaches  all  of  the  iuiportant  centers  of  interest,  with 
side  roads,  bridle  trails,  and  four  ai)proaches  leading  from  the  park 
boundary  to  difl'erent  points  on  the  belt  line — in  all,  about  350  mih'- 
of  load  and  about  125  bridges.  The  sum  expended  to  June  30,  T.  0>. 
including  maintenance  and  repairs,  is  $1,709,490.33.  It  is  e<limate<l 
that  not  less  than  $200,000  of  this  amount  was  expended  in  early  work 
which  has  since  been  replaced  and  does  not  form  a  part  of  the  coni- 

f)leted  system.     Maintenance  and  repairs  have  cost  at30ut  $491,821. It's 
eaving  about  $1,077,009.17  for  the  cost  of  the  permanent  work.    In 

<*The  question  of  pay  of  the  civilian  nienibors  of  tlie  committee  aprK>inted 
by  the  Secretary  of  War  Vn  coww^eWoiv  ^'\W\  \\i^  vv^^svwatlon  of  natural  scenic 
effects  at  Niagara  FaWa  >'et  \o  be  (ieVeTmVw^, 
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addition  there  has  been  expended  on  work  done  for  other  Depart- 
ments the  sum  of  $850.95,  for  which  the  park  appropriation  has  been 
reimbursed. 

The  sundry  civil  acts  of  March  4,  1907,  and  May  27,  1908,  pro- 
vided funds  for  the  maintenance  and  repair  of  improvements,  and 
projects  for  the  expenditure  were  approved  April  8.  1907,  and  July 
1.  1908.  The  work  of  the  past  fiscal  year  under  tnese  projects  in- 
cluded: General  repair  and  maintenance  of  the  entire  system,  in- 
cluding the  Cooke  City,  East,  West,  and  South  roads;  repairs  to 
bridges;  the  replacing  of  bridges  at  Alum  Creek  and  Obsidian  Creek 
by  culverts  and  fills;  laving  of  tile  and  iron  culverts;  the  clearing  of 
dead  and  fallen  timber  Irom  the  roadside;  85  miles  of  road  sprinkled; 
a  number  of  pumping  stations  converted  into  gravity  tanks,  and 
hydraulic  rams  installed;  repairs  to  sprinkling  wagons,  road  graders, 
calls,  and  other  vehicles;  maintenance  of  trees,  shrubs,  vines,  and 
lawns;  erection  of  about  500  enameled-steel  signs;  a  survey  for  a 
road  from  the  west  boundary  of  the  park  at  the  crossing  of  the 
Gallatin  River,  to  a  point  on  the  Norris  road  about  7  miles  from 
Mammoth  Hot  Springs. 

It  is  proposedT  to  apply  the  $200,000  estimated  as  a  profitable 
expenditure  during  the  fiscal  year  ending  June  30,  1910,  to  work  of 
maintenance  and  repair,  together  with  the  replacing  of  certain  wooden 
bridges  with  steel,  and  commencing  the  work  of  resurfacing  the 
ijstem,  including  the  purchase  of  the  plant  nece&sary  therefor.  The 
work  is  necessary  to  keep  the  improvement  available  for  use. 

More  extended  information  relating  to  previous  Operations  is  pub- 
lished in  the  Annual  Reports  of  the  Chief  of  Engineers,  as  follows: 

18H7,  page  3133.  A  r(^8uni^  of  oiierntlons  from  1883  to  1887. 

UKK),  i)age&420.  A  genenil  rOsiiui^  covering  tlie  i)erioc1  1872-IOOOl 

IIKK),  iMiger»441.  The  general  iiUin  npinoved  AngU8t  27,  1000. 

1!N»1,  imge3707.  Modiflcntfon  of  1001  in  tlie  genernl  pHin  of  Angirat  tl,  lOOa 

ltK>3, 1)age2-i44.  Genera i  description  nnd  technicnl  detaUs  of  trork. 

lOOC,  following  page  2822.  Map  of  tourist  routes. 

July  1,  1007,  balance  unexpended $57,443. 60 

▲mount  appropriated  by  sundry  civil  act  approved  May  27, 190S. 65,  QUO.  00 

122,  443. 59 
Jtine  80,  1008,  amount  expended  during  fiscal  year 65, 068. 01 

July  1,  1008,  balance  unexpended ,.    66,474.68 

July  1,  1008,  outstanding  liabilities 20,180.50 

July  1,  1008,  balance  available 46. 204. 09 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  Jnne 
80.  1010,  for  maintenance  and  repairs,  in  addition  to  the  balance 
uuexiieiided  July  1,  1008 200,000.00 

(See  Appendix  III.) 

ROAD  INTO  MOUNT  RAINIER  NATIONAL  PARK. 

Officer  in  charge,  Maj.  H.  M.  Chittenden,  Corps  of  Engineers. 

Prior  to  the  commencement  of  operations,  an  inferior  road  led  into 
the  park  from  the  western  boundary  of  tlie  forest  reserve  to  I^ng- 
mire  Springs,  a  distance  of  about  10^  miles,  and  rough  trails  extended 
thence  to  the  Camp  of  the  Clouds. 
57101— ENQ  lous 67 
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The  sundry  civil  act  of  March  3,  1903,  appropriated  $10,000  for  t 
survey  of  the  most  practicable  route  for  a  wagon  road  into  the  park 
and  for  commencing  construction.  An  estimate  of  cost,  amounting 
to  $183,000.50,  was  submitted  to  Congress  March  22, 1904,  and  printed 
in  House  Docunrient  No.  631,  Fifty-eighth  Congress,  second  session, 
and  an  appropriation  for  continuing  construction  was  made  in  the 
sundry  civil  act  of  April  28,  1904.  The  project  thus  authorized  by 
Congress  and  the  one  under  which  work  is  being  carried  on  contem- 
plates the  construction  of  a  wagon  road  from  the  western  boundary  of 
the  forest  reserve  to  the  Camp  of  the  Clouds,  a  distance  of  about  25 
miles. 

The  total  amount  appropriated  to  date  is  $190,000,  of  which  $17,- 
216.23  were  expended  on  surveys.  The  amount  expended  on  the  work 
of  the  existing  project  up  to  the  close  of  the  fiscal  year  ending  June 
30,  1908,  is  $137,170.43. 

The  work  accomplished  under  the  various  appropriations  to  the 
close  of  the  fiscal  year  ending  June  30,  1908,  is  as  follows: 

Number  oif  miles  of  road  constructed  and  in  use 14 

Kumber  of  miles  of  road  partially  completed 1.5 

Total 15.5 

•  It  is  proposed  to  use  the  amount  estimated  as  a  profitable  expendi- 
ture during  the  fiscal  year  ending  June  30,  1909,  in  continuing  the 
road  above  Longmire  Springs,  thus  increasing  the  extent  of  tke 
improvement  available. 

The  report  of  the  field  work  of  the  original  survey  made  in  1903  is 
printed  in  the  Annual  Report  of  the  Chief  of  Engineers,  1904,  pa^ 
4207.  The  general  location  of  the  proposed  route  is  shown  on  the 
map  of  the  survey  made  in  1904  for  a  proposed  additional  road  into 
tlie  park  from  the  east,  printed  in  House  Document  No.  283,  Fifty* 
eiglith  Congress,  third  session. 

July  1,  1007.  balance  unexpended $57,080.14 

Amount  appropriated  by  sundry  civil  act  approved  May  27, 1908 50, 000. 00 

107.OSO.14 
June  80,  1008,  amount  expended  during  fiscal  year  for  works  of  Im- 
provement      54, 250. 57 

July  1,  100^,  lialance  unexpended 52,  820.r>7 

July  1,  1008,  outstanding  liabilities 5,000.00 

July  1,  1008,  balance  available 47.R2n.r)7 

Amount  (estimated)  required  for  completion  of  existing  project 2ri,  OOO.OO 

Amount  that  can  be  profitably  expended  in  fisscal  year  ending  June  30, 
lOOO,  in  addition  to  the  balance  unexpended  July  1,  19()S:  ' 

For  wnrks  of  improvement $25,000.00 

For  maintenance  of  improvement 5,000.00 

30,000.00 

(See  Appendix  J  J  J.) 

MAPS,  WAR  DEPARTMENT. 

TTifh  the  $5,000  appropriated  for  this  purpose  for  the  fiscal  year 

end'nifr  June  30,  1008,  contracts  were  entered  into  for  the  publication 

of  five  harbor  charts  ior  t\\e  \\?><j  oi  vV^C^Ck^'^V  k.TV\\Wv  in  the  defenses 

of  certain  harbors.    Mvxps  oi  X\a^V\i  «^v\.  \\\^T'a.xv^\vC^vq^x  \s>l  is^a^aL, 
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of  the  territory  covered  in  army  camps  of  instruction,  of  the  Man- 
clmrian  campaign  of  the  Russo-Japanese  war,  and  of  the  civil  war 
"were  also  printed. 

Existing  regulations  require  the  commanding  oflScer  of  each  post 
where  there  are  fixed  batteries  bearing  upon  a  channel  to  call  upon 
the  Engineer  Department  for  accurate  charts,  with  protractors  and 
range  squares  thereon,  showing  also  the  soundings  to  the  extent  of 
the  ranges  of  the  guns.  A  number  of  these  charts  will  be  ready  for 
reproduction  during  the  fiscal  year  1910.  It  is  recommended  that 
$5,000  be  appropriated  for  that  purpose,  and  an  estimate-  of  that 
amount  is  submitted. 

DUILDINGS,  ARMY   WAR  COLLEGE,   WASHINGTON,   D.   C,  AND 
ENGINEER  SCHOOL,  WASHINGTON,  D.  C. 

Officers  in  charge,  Maj.  Chester  Harding,  Corps  of  Engineers,  to 
July  13,  1907;  since  that  date  Lieut.  Col.  W.  C.  Langfitt,  Corps  of 
Engineers. 

The  creation  of  the  Engineer  Post  and  School  at  Washington 
Barracks  was  authorised  by  an  act  of  Congress,  approved  June  30, 
1902,  based  on  an  estimate  prepared  without  funds  available  for  the 
preparation  of  detailed  plans  or  for  the  making  of  borings,  etc. 
This  estimate  contemplated  the  utilization  of  a  number  of  existing 
buildings,  and  provided  for  construction  of  new  buildings  inclosing 
approximately  4,000,000  cubic  feet.  A  unit  of  price  of  about  16 
cents  a  cubic  foot  of  space  inclosed  in  buildings,  all  contingencies 
included,  was  practically  the  basis  of  this  original  estimate.  Further 
development  of  plans  for  the  Engineer  Post  and  for  the  War  College 
building  authorized  in  the  same  act  led  to  the  approval  by  the  Secre- 
tary 01  War  of  a  transposition  of  the  locations  of  the  two,  so  that 
the  latter  building  now  occupies  the  site  originally  planned  for  the 
Engineer  Post.  This  change  led  eventually  to  the  abandonment  of 
the  effort  to  utilize  old  post  uuildings,  which,  upon  detailed  examina- 
tion, proved  also  to  be  in  such  bad  condition  as  to  make  repairs 
expensive  and  not  economical.  These  facts  were  reported  in  general 
terms  in  the  Annual  Report  for  1904,  page  741,  as  well  as  the  fact 
that  the  Subsistence  Department  had  utilized  the  post  for  a  dis- 
tributing depot,  which  was  not  anticipated  in  the  original  estimates. 
The  army  appropriation  act,  approved  June  12,  1906,  provided  a 
chaplain  for  the  Corps  of  Engineers,  who  has  been  assigned  to 
station  at  this  post,  and  a  commissary  officer  has  been  assigned  to 
permanent  station  here,  both  calling  for  additional  quarters. 

In  view  of  these  and  other  similar  minor  changes  the  ctibic  con- 
tents of  the  building  actually  provided  were  increased  by  increasing 
the  number  of  buildings  as  far  as  funds  would  permit,  actual  con- 
struction having  been  almost  exactly  as  costly  per  cubic  foot  of  in- 
closed space  as  the  estimate. 

The  condition  of  the  work  at  the  close  of  the  fiscal  year  was  as 
follows : 

BUILDINGS,  ARMY  WAR  C0LX£GE. 

This  work  is  entirely  finished  and  the  accounts  all  settled  up.     For 
detailed  history  of  this  work,  reference  is  made  to  the  Annual  Re- 
ports of  the  Chief  of  Engineers  for  the  years  1^0SL^\^Q'^^V^^^\^^'^x 
and  1906. 
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BUILDINGS,  ENGINEER  POST  AND  ENGINEER  SCHOOL. 

All  appropriations  made  for  this  object  up  to  and  including  the  act 
of  March  2,  1907,  have  been  expended  and  the  accounts  fer  those 
appropriations  have  been  finally  settled  up.  For  detailed  history  of 
this  project  reference  is  made  to  the  Annual  Reports  of  the  Chief 
of  Engineers  for  the  years  1902,  1903,  1904,  1905,  and  1906. 

In  the  army  appropriation  act,  approved  March  2,  1907,  funds 
were  appropriated  for  additional  work  under  this  project  as  follows: 
For  completion  of  two  incomplete  sets  of  noncommissioned  officers' 
quarters,  $15,000;  for  construction  of  one  new  stable,  $17,500.  This 
new  work  was  assigned  to  the  charge  of  Maj.  Chester  Harding,  Corps 
of  Engineers,  on  March  16,  1907,  and  transferred  to  Maj.  (now 
Lieut.  Col.)  W.  C.  Langfitt,  Corps  of  En^neers,  July  13,  1907. 

During  the  vear  the  sets  of  noncommissioned  officers'  quarters  were 
completed  and  are  occupied.  The  stable,  owing  to  unexpected  great 
cost  of  foundations  to  prevent  unequal  settlement  and  cracking,  could 
not  be  completed,  and  it  is  estimated  that  $1,700  will  be  required  for 
its  completion.  This  does  not  show  an  excess  of  cost  over  estimate, 
as  in  the  estimates  submitted  by  the  constructing  officer  for  buildings 
necessary  for  completion  of  the  Engineer  Post  and  Engineer  School 
and  upon  which  the  above  appropriations  were  made,  the  usual  and 
necessary  10  per  cent  contingencies,  etc.,  were  included  in  a  lump  sum 
for  the  whole  work.  In  appropriating  for  these  buildings  their  pro- 
portionate amount  of  this  10  per  cent  was  not  added.  The  estimated 
amount  for  completion  of  the  stable  is  therefore  slightly  less  than  the 
omitted  10  per  cent. 

On  December  22,  1904,  the  Secretary  of  War  approved  a  general 
layout  which,  it  is  thought,  completely  meets  the  present  needs  of  the 
post  and  school.  A  drawing  of  this  proposed  post  accompanied  the 
report  of  Captain  Sewell  published  in  the  Annual  Report  of  the 
Chief  of  Engineers  for  190G.  Additional  buildings  are  shown  on  this 
sheet.  Arranged  in  the  order  of  their  immediate  importance,  and 
with  the  estimated  cost  of  each  stated,  they  are  as  follows: 

1.  Completion  of  stable $1,700.00 

2.  BuiUliiips  for  post  headquarters.  Engineer  School,  library  and 

museum,  post  iM)werliouse,  heating  plant,  and  trade  schools 420,000.00 

8.  Pncholor  officers'  quarters 70,  0()(».00 

4.  Coujplction  of  west  barracks 40,000.00 

5.  Store  sheds  for  lumber,  coal,  ponton  material,  wagons,  etc 25,000.00 

G.  Observatory 3.  OUO.OO 

7.  Koads,  walks,  sidewalks,  sewers,  water  supply,  gas,  electric  dis- 

tribution       25, 000. 00 

8.  Six  sets  noncommissioned  officers'  quarters 60, 00<).  00 

0.  One  new  stable 20,000.00 

10.  Chaplain   quarters 20.0<X),00 

11.  IIosi>ital 60,  000.  (X) 

12.  Hospital  stewards*  quarters 10. 000.00 

775,700.00 
An  estimate  of  this  amount  is  submitted.  This  estimate  differs 
from  that  submitted  last  year  only  in  the  substitution  of  a  10  per  cent 
contingent  increase  in  each  item  for  the  general  item  of  $71,600  for 
contingencies,  and  in  adding  $10,000  for  two  sets  of  hospital  stewards' 
quii  Iters. 
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Fuller  details  of  these  new  buildings  and  their  objects  are  given  in 
the  report  of  Captain  Sewell,  published  as  Appendix  H  H  H  of  the 
Annual  Report  of  the  Chief  of  Engineers  for  11)06. 

It  is  recommended  that  Congress  provide  for  as  many  of  these 
items  at  the  coming  session  as  the  general  condition  of  the  public 
funds  may  justify,  with  a  view  to  the  early  completion  of  the  post 
and  school. 

Amount  appropriated  by  act  of  June  30,  1902 $500, 000. 00 

Auiouut  appropriated  by  act  of  March  2,  1903 3(K).  000.  00 

Aniooint  appropriated  by  act  of  March  2,  1905 150, 000. 00 

Amount  appropriated  by  act  of  March  2,  1907 32,  5U0. 00 

1  042  500.  00 
June  30, 1908,  amount  expended  to  date :.__  l\  042^  424.  S5 

July  1,  1908,  balance  unexpended 75. 15 

JuJy  1,  1908,  outstanding  liabilities 75. 15 

(See  Appendix  K  K  K.) 

CONSTRUCTION  OF  BRIDGE  ACROSS  MISSISSIPPI  RIVER  BETWEEN 
FORT  SNELLING  RESERVATION  AND  ST.  PAUL,  MINNESOTA. 

This  work  was  in  the  charge  of  Capt.  Edward  H.  Schulz,  Corps  of 
Engineers,  until  September  4,  1907,  and  of  Maj.  Francis  R.  Shunk, 
Corps  of  Engineers,  since  that  date. 

The  act  of  Congress  approved  March  17,  1908,  provided  for  con- 
struction of  a  bridge  over  the  Mississippi  River  connecting  Fort 
Snelling  Reservation  and  St.  Paul.  The  cost  was  not  to  exceed 
$250,000,  of  which  at  least  $100,000  was  to  be  contributed  by  the  city 
of  St.  Paul,  at  least  $25,000  by  any  electric  railway  company  receiv- 
ing right  of  transit  across  the  bridge,  and  such  sum  as  the  Secretary 
of  War  might  determine  by  any  steam  railway  company  which  might 
use  the  bridge. 

The  sum  of  $100,000  has  been  paid  to  the  United  States  by  the  city 
of  St.  Paul  and  the  sum  of  $25,000  by  the  Twin  City  Rapid  Transit 
Company. 

A  site  has  been  selected  for  the  proposed  bridge,  with  the  approval 
of  the  Secretary  of  War,  about  300  feet  below  the  old  Fort  Snelling 
bridge. 

The  necessary  land  and  easement  for  approaches  and  right  of  way 
have  been  obtamed.  A  contract  has  been  entered  into  with  Bayne  & 
Hewett,  of  Minneapolis,  Minn.,  for  the  construction  of  the  bridge,  for 
the  sum  of  $230,000.  The  balance  of  the  funds  available  is  reserved 
for  the  purchase  of  land  for  approaches  and  right  of  way  and  for 
administration  purposes  and  contingencies. 

The  amount  expended  to  June  30,  1908,  was  $29,094.91.  About  64 
per  cent  of  the  substructure  has  been  completed!. 
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July  1,  1907,  balance  unexpended 1145.871.57 

Received  from  city  of  St  Paul 100,000.00 


2-15,  Sn.  57 
June  30,  1908,  amount  expended  during  fiscal  year 24, 908. 48 


July  1,  190S,  balance  unexpended 220, 905. 0» 

July  1,  1908,  outstanding  liabilities 3,592.50 

July  1,  1908,  balance  available 217, 312.  «♦ 


July  1,  1908,  amount  covered  by  uncompleted  contracts 208,902.50 

(See  Appendix  L  L  L.) 

ERECTION  OP  MONUMENT  TO  THE  MEMORY  OF  THE  AMERICAN 
SOLDIERS  WHO  FELL  IN  THE  BATTLE  OF  NEW  ORLEANS  IN  THE 
WAR  OF  1812. 

This  work  was  in  the  charge  of  Maj.  J.  F.  Mclndoe,  Corps  of 

Engineers. 

By  act  of  Congress  approved  March  4,  1907,  Congress  appro- 
priated $25,000  for  the  completion  of  a  monument  to  the  memory  of 
the  American  soldiers  who  fell  in  the  battle  of  New  Orleans  in  the 
war  of  1812.  The  design  of  the  monument  was  approved  by  the 
Secretary  of  War  May  17,  1907,  and  the  work  of  construction  and 
disbursement  of  funds  assigned  to  the  Engineer  Department.  The 
site  of  the  monument  is  at  Chalmette,  La. 

The  Chalmette  monument  was  originally  designed  by  Newton 
Richards,  whose  plans  were  accepted  by  the  Jackson  Monument  As- 
sociation in  May,  1855.  This  design  consisted  of  a  plain  shaft  142 
feet  high,  resting  on  five  steps,  each  2  feet  high  and  starting  about  2 
feet  6  inches  above  the  natural  surface  of  the  ground;  the  shaft  to  l)e 
IG  feet  8  inches  square  at  the  base  and  12  feet  6  inches  at  the  top;  the 
base  of  the  sliaft  to  have  on  the  four  faces  corniced  projections  sur- 
mounted with  sculptured  emblems,  one  of  these  to  serve  as  an  en- 
trance to  a  spiral  stairway  leading  to  a  chamber  at  the  top;  the  stair 
to  be  lighted  by  small  openings  at  regular  intervals;  both  shaft  and 
base  to  be  faced  with  marble. 

A  contract  for  the  erection  of  the  monument  was  awarded  in  June, 
1855,  but  the  work  was  not  completed. 

At  the  time  Congress  made  the  above  appropriation  no  work  had 
been  done  for  over  fifty  years,  it  is  said.  The  shaft  was  56  feet  10 
inches  high,  measuring  from  the  top  of  the  mound  of  earth  about  12 
feet  G  inches  above  the  natural  surface  and  about  185  feet  in  diameter 
which  had  been  placed  around  the  monument  to  protect  the  brick 
foundation.  The  base  was  16  feet  8  inches  square  outside  and  10 
feet  8  inches  diameter  inside;  the  top  w^as  14  feet  11  inches  square 
outside  and  9  feet  11  inches  diameter  inside. 

Under  project  approved  July  6,  1907,  it  was  proposed  to  remove 
the  mound  of  earth  covering  the  base  of  the  existing  monument,  to 
extend  the  shaft  on  the  original  lines  24  feet  2}  inches  and  to  place 
thereon  a  pyramid  9  feet  high,  making  the  top  of  the  monument 
when  completed  approximately  100  feet  above  the  natural  level  of 
the  grouml.  Tlie  entire  shaft  and  base  are  to  be  covered  with 
marble.  A  spiral  stairway,  with  iron  steps  supported  by  a  central 
brick  pier  and  the  brick  Y\t\\t\^  oi  ^\wiv.^  \fesv.d&  to  an  observation 
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chamber  9  feet  6  inches  square  in  top  of  monument.  There  is  to  be 
a  bronze  door  at  the  entrance  to  the  monument,  bronze  hand  rails 
on  both  sides  of  stairway,  bronze  ^illes  in  the  windows  of  observa- 
tion chamber,  and  a  bronze  historical  tablet  on  the  wall  of  observa- 
tion chamber. 

A  contract  for  the  construction  of  the  monument  was  entered  into 
with  M.  P.  Doullut,  of  New  Orleans,  on  December  7,  1907,  and  the 
work  was  commenced  January  16, 1908.  At  the  end  of  the  fiscal  year 
the  shaft  had  been  completed,  the  only  work  remaining  to  complete 
the  monument  being  a  part  of  the  base  and  the  bronze  work. 

The  amount  expended  to  June  30,  1908,  is  $12,869.56,  of  which  $750 
was  paid  for  preparation  of  plans,  $11,541.75  to  the  contractor,  and 
$577.81  for  miscellaneous  expenses,  inspection,  etc.;  $0.75  was  derived 
from  sale  of  blueprints. 

Amount  appropriated  by  act  approved  March  4,  1907 $25,000.00 

Amount  received,  sale  of  blueprints .75 

25.  000.  75 
Jime  30,  1908,  amount  expended  during  fiscal  year 12,  8G9.  56 

July  1,  1008,  balance  unexjiended « 12,1.31.19 

July  1,  1908,  amount  covered  by  uncompleted  contracts 9,  2G4. 75 

(See  Appendix  M  M  M.) 

MONUMENT  TO  COMMEMORATE  THE  BATTLE  OF  KINGS  MOUNTAIN, 

SOUTH  CAROLINA. 

This  work  was  in  the  charge  of  Capt.  G.  P.  Howell,  Corps  of  Engi- 
neers, to  July  24, 1907,  and  of  Capt.  E.  R.  Stuart,  Corps  of  Engineer, 
since  that  date. 

By  act  of  Congress  approved  June  16,  1906,  $30,000  was  appro- 
priated for  the  construction  of  a  monument  to  commemorate  the 
victory  of  the  American  forces  at  Kings  Mountain,  South  Carolina, 
October  7,  1780.  Plans  for  the  monument  were  approved  by  the 
Secretary  of  War,  contract  was  let  for  the  construction  of  the  monu- 
ment, and  at  the  close  of  the  year  preliminary  work  was  in  progress. 

July  1.  1007.  balance  unexpended $29,027.77 

June  30,  1008,  amount  expended  during  fiscal  year 017.  .39 

July  1,  lOOS,  bnlnnce  unexpended 29.310.  3S 

July  1,  1008,  outstanding  liabilities 170.04 

July  1,  1008,  balance  available 20.130.44 

July  1,  1008,  amount  covered  by  uncompleted  contracts 25,000.00 

(See  Appendix  N  N  N.) 

COXSTRUCTTON  OF  MONUMENT  AT  MONTEREY.  CATJFORNTA.  TO 
COMMEMORATE  THE  TAKINO  POSSESSION  OF  THE  PACIFIC  COAST 
BY  COMMODORE  JOHN  D.  SLOAT,  U.  S.  NAVY. 

This  work  was  in  the  charge  of  Lieut.  Col.  John  Biddle,  Corps  of 
Engineers. 

On  March  4,  1907,  Congress  appropriated  $10,000  to  aid  in  the 
completion  of  a  monument  to  commemorate  tlve  l^ikui^  ^vi^^ftj?&v3^  <^^. 
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the  Pacific  coast  by  Commodore  John  D.  Sloat,  U.  S.  Nax-y,  and  for 
the  preparation  of  a  site  for  the  said  monument  on  the  military  reser- 
vation at  Monterey,  Cal.  On  March  28,  1908,  Confess  authorized 
the  expenditure  of  not  to  exceed  $1,000  to  secure  a  suitable  design. 

Efforts  are  now  in  progress  to  decide  upon  a  suitable  design  for  this 
monument. 

Tlie  total  amount  expended  to  June  30,  1908,  is  $1.08. 

July  1, 1007,  balance  unexpended $10,000.00 

June  30,  1908,  amount  expended  during  fiscal  year l.OS 

July  1, 1008,  balance  unexpended 9, 99S.  02 

REPAIR  OF  BRIDGE  OVER  NIOBRARA  RIVER,  BETWEEN  THE  SANTKB 
AND  PONCA  RESERVATIONS,  NEBRASKA. 

The  act  approved  April  30,  1908,  making  appropriations  for  the 
Indian  Department,  carried  an  item  of  $12,000  for  repairing  the 
bridge  over  Niobrara  River,  between  the  Santee  and  Ponca  reserva- 
tions, Nebr.,  the  work  to  be  done  under  the  direction  and  supervision 
of  the  War  Department 

This  duty  has  been  assigned  to  Capt.  E.  H.  Schulz,  Corps  of  Engi- 
neers, stationed  at  Kansas  City,  Mo.,  but  no  work  has  yet  been  done. 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS. 

During  the  fiscal  year  ending  June  30,  1908,  the  following-named 
officers  were  on  dut^  in  this  office  as  assistants:  Col.  Smith  S.  I^each; 
Lieut.  Col.  Frederic  V.  Abbot;  Lieut.  Col.  Harry  F.  Hodges  until 
July  17,  1907;  Maj.  E.  Eveleth  Winslow  from  September  10,  1907; 
Maj.  James  B.  Cavanaugh  from  October  10,  1907  j  Capt.  Williain  J. 
Larden ;  First  Lieut.  Robert  R.  Ralston  from  April  14, 1908. 
Very  respectfully, 

W.  L.  Marshall, 
Chief  of  Engineers^  U.  S.  Army. 
The  Secretahy  of  Wab. 
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Aberdeen,  Wash.    See  Chehalis  River  and  Grays  Harbor. 

Academy  Creek,  Ga.    See  Brunswick  Harbor. 

Acushnet  River,  Mass.    See  New  Bedford  Harbor. 

Adams  Creek,  N.  C,  waterway  via.    See  Beaufort  Inlet.  Pago* 

Agate  Bay  Harbor,  Minn.,  improvement  of 628 

Annapee  (Algoma)  Harbor,  Wis.    See  Algoma  Harbor. 

Alabama  River,  Ala. 

Examination  and  survey  from  Montgomery  to  Coosa  River 393 

Improvement  of 387 

Alameda  Cal.    See  Oakland  Harbor. 

Alaska: 

Examination  of  Dry  Straits ' 851 

Examination  of  Katalla  Bay  and  adjacent  bays 851 

Improvement  of  St.  Michael  Canal 860 

Wreck  in  Tanana  River 851 

Albany  (schooner),  wreck  of 742 

Albemarle    and    Chesapeake    Canal,  N.  C.     See    Albemarle    Sound-Norfolk 
waterway. 

Albemarle  Sound,  N.  C: 

Improvement  of  waterway  to  Norfolk,  Va.,  via  Currituck  Sound 275 

Improvement  of  waterway  to  Norfolk,  Va.,  via  Pasquotank  River 274 

Wreck  in 280 

Alexandria,  Va.: 

Examination  and  survey  of  Potomac  River  at 265 

Wreck  in  Potomac  River  at 263 

Alfred  (barge),  wreck  of 193 

Algoma  Harbor,  Wis. : 

Examination  of 670 

Improvement  of 654 

Alice  (barge)^  wreck  of 193 

All^eny  River,  Pa. : 

^^    Construction  of  locks  and  dams 585 

ti    Improvement  by  open-channel  work 583 

Improvement  of  Pittsburg  Harbor 590 

W    Operating  and  care  of  locks  and  dams 586 

Allouez  Bay,  Wis.    See  Duluth  Harbor. 

Alloway  Creek,  N .  J.,  improvement  of 200 

Alpena  Harbor,  Mich.,  improvement  of 726 

Altamaha  River,  Ga.,  improvement  of 332 

Ambrose  channel.  New  York  Harbor,  N.  Y.,  improvement  of,  including  dredge 
construction 156 

Amelia  River,  Fla.    See  Femandina. 

American-Hawaiian  Steamship  Co.,  wreck  of  barge  Lighter  No.  1 797 

Amite  River,  La.,  inaproveraent  of 436 

Anacostia  River,  D.  C.: 

Improvement  of 244 

Wrecks  near  James  Creek  Canal 263 

Anahuac  channel,  Tex.,  improvement  of 458, 460 

Anclote  River,  Fla.,  improvement  of 363, 364 

Anita  rock,  San  Francisco  Harbor,  Cal.,  examination  and  survey 797 

Ann,  Gape,  Mass.,  harbor  of  refuge.    Su  Sandy  Bay. 
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Apalachicola  Bay,  Harbor,  and  River,  Fla. :  ?•«•• 

Improvement  of  harbor  in  bay 371 

Improvement  of  river,  including  the  Cut-off 373 

Wreck  at  mouth  of  river 3©2 

Appomattox  River,  Va.: 

Examination  of  channel,  with  plan  and  estimate  of  coet  of  maintenance...  280 

Improvement  of 271 

Appoquinimink  River,  Del.,  improvement  of 208 

Appropriations: 

Fortifications 10, 17 

Rivers  and  harbors 25, 26, 858 

Aqueduct  Bridge,  Washington,  D.  C,  rei)air  of 875 

Aqueduct,  Washington,  D.  C.    See  Washington. 

Aquia  Creek,  Va.,  examination  and  survey  from  Coal  Landing  to  Wharton 

Landing 265 

Aransas  Bay  and  Pass,  Tex.: 

Improvement  of  channel  to  Pass  Cavallo,  to  Victoria  (on  Guadalupe  River), 

and  to  Corpus  Christi  (via  Turtle  Cove) 466, 467, 468 

Improvement  of  pass 470 

Arcadia  Harbor,  Mich.,  improvement  of 709 

Areata,  Cal.    See  Humboldt  Harbor. 

Arkansas  River: 

Examination  and  improvement  at  Pine  Bluff,  Ark 504, 510, 519 

Examination  to  Muskogee,  Okla 519 

Improvement  of 504 

Armament.    See  Fortifications. 

Army  War  College,  Washington,  D .  C. ,  erection  of  buildings  for 899 

Arroyo  Colorado,  Tex.,  examination  and  survey  from  Harlingen  to  Point  Isabel, 

on  Laguna  Madre 474 

Arthur  Kill,  N.  Y.  and  N.  J.: 

Examination  at  westerly  side  of  Buckwheat  Island 184 

Harbor  lines  around  Buckwheat  Island 864 

Improvement  of 164 

Arthur  Lake,  Mermentau  River,  La.    See  Mermen tau  River. 

Ashland  Uarbor,  Wis.,  improvement  of 637 

Ashtabula  Harbor,  Ohio,  improvement  of 757 

Assistants: 

Civilian,  to  engineer  oflScers 24 

On  duty  in  Office  of  the  Chief  of  Engineers 904 

Atchafalaya  River,  La.,  rectification  of  mouth  by  Mississippi  River  Commis- 
sion   863 

Atlas  (barge),  wreck  of,  in  Chicago  River,  111 681 

Atlas  (barge),  wreck  of,  in  Duwamiah  River,  Wash 849 

Augusta,  Ga.    See  Savannah  River. 

Augusta  Narrows,  White  River,  Ark.,  examination  and  improvement  at 510,519 

Aurora,  N.  C,  examination  and  survey  of  South  River  up  to 306 

Au  Sable  River,  Mich.,  examination  of 743 

Aux  Bees  Scies  Lake,  Mich.    See  Frankfort  Harbor. 

Avery,  F.  W.  (canal  boat),  wreck  of 76 

B. 

Back  Bay  of  Biloxi,  Miss.: 
See  abo  Biloxi  Harbor. 

Examination  and  survey 421 

Back  Cove,  Portland  Harbor,  Me.    See  Portland  Harbor. 
Back  (Weymouth)  River,  Mass.     See  Weymouth  River. 

Back  River  light-house,  Va.,  wreck  off 280 

Bacon,  Addie  B.  (barge),  wreck  of 161 

Bagaduce  River,  Mo.,  improvement  of 30 

Baldwin  (Parsonage)  Creek,  or  River,  N.  Y.,  examination  of  channel  to 155 

Ballard,  Wa,"!!.    See  Piiget  Sound-Lake  Washington  waterway. 
Baltimore  Uarbor,  Md.: 

Defenses  of 9 

Improvement  at  Spring  Garden 221 

Improvement  of  channel  to 218 

Improvement  of  channel  to  Curtis  Bay 220 

Wreck  in 239 
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Bangor  Harbor.  Me.    See  Penobscot  River.  Page. 

Barge  No.  2,  of  Lake  Michigan  Car  Ferry  Transportation  Company,  wreck  of. .      681 

BargeNo.  701,  wreck  of,  near  Watch  Hill,  R.I 96 

Bar  Harbor,  Me.,  construction  of  breakwater 27 

Bar  Lake^  Mich.    See  Arcadia  Harbor. 

Barlow,  Jesse  (schooner),  wreck  of 96 

Barracks,  Washington,  D.  C.    See  Washington  Barracks.  ^ 

Barren  River,  Ky.,  operating  and  care  of  lock  and  dam 623 

Bartholomew  Bayou,  La.  and  Ark.,  improvement  of / 492 

Bastrop  Bayou,  Tex.,  improvement  of 458,462 

Battalions  of  Engineers: 

Equipment  of 23 

Proposed  increase  in  number 6 

Batteries,  gun  and  mortar.    See  Fortifications. 

Battery,  the.  New  York  Harbor,  N.  Y.    See  New  York  Harbor. 

Battles: 

Of  Kings  Mountain.    See  Kings  Mountain. 
Of  New  Orleans.    See  New  Orleans. 

Batty,  Eugene  (schooner),  wreck  of 368 

Bay  Ridge  channel.  New  York  Harbor,  N,  Y.,  improvement  of 159 

Bayside  channel.  New  York  Harbor,  N.  Y.    See  New  York  Harbor. 

Bear  Creek  (tributary  of  Yazoo  River),  Miss.,  examination  of,  with  plan  and 
estimate  for  improvement 504 

Beaufort  Harbor,  N.  C: 

Examination  and  survey  of  channel  across  the  bar 306 

Improvement  of 291 

Improvement  of  waterway  to  Newbem 290 

Improvement  of  waterway  to  New  River 294, 295, 297 

Beaufort  Harbor,  S.  C.    See  Beaufort  River  and  Harbor. 

Beaufort  Inlet,  N.  C: 

Improvement  of 293 

Improvement  of  waterway  to  Pamlico  Sound 289 

Beaufort  River  and  Harbor,  S .  C . ,  waterway  to  Savannah  (see  Savannah  Harbor) .      324 

Beaver  Bay,  Minn.,  examination  of  north  shore  of  Lake  Superior,  including, 
for  harbors  of  refuge 647 

Becker,  R.  H.  (schooner),  wreck  of 669 

Beech  River,  I'enn.,  examination  of 571 

Bee  Tree  Shoals  Canal,  Tennessee  River,  Ala.    See  Tennessee  River. 

Belle  Isle,  Detroit  River,  Mich.,  wreck  near 742 

Belle  River,  Mich.,  wreck  in 742 

Bellingham  Bay  and  Harbor,  Wash.: 

Examination  and  survey  of  harbor 850 

Improvement  of  Whatcom  Creek  waterway  (New  Whatcom  Harbor) 845 

Belzora,  Tex.,  examination  of  Sabine  River  up  to 486 

Benton  Harbor  Canal,  Mich.    See  St.  Joseph  Harbor. 

Beverly  Harbor,  Mass.,  improvement  of 52 

Big  Barren  River,  Ky.    See  Barren  River. 

Big  Hatchee  River,  Tenn.,  examination  up  to  Brownsville 571 

Big  Kanawha  River,  W.  Va.    See  Kanawha  River. 

Big  Sandy  River,  Tenn.,  examination  of 571 

Big  Sandy  River,  W.  Va.  and  Kjr.: 

Examination  of  headwaters,  including  Pound  River  and  Russel  Fork,  Va, 

andKy 612 

Improvement  of,  including  Tug;  and  Levisa  forks 604 

Operating  and  care  of  locks  ana  dams 607 

Big  Sarasota  Bay,  Fla.    See  Sarasota  Bay. 

Bi^  Sioux  River,  S.  Dak.,  ice  harbor  at  Sioux  City,  Iowa.    See  Missouri  River 
improvement. 

Big  otone  Lake,  Minn.: 

Examination  of  Bois  de  Sioux  River,  Lake  Traverse,  and,  for  diversion  of 

flood  waters  of  Red  River  of  the  North  into  Minnesota  River 542 

Survey  of  (hydrological  observations) 540 

Big  Sunflower  River,  Miss. : 

Examination  and  survey  from  near  Baird  to  mouth  of  Hushpucena  River. .      504 
Improvement  of 498, 501 


IV  INDEX. 

Biloxi  Harbor,  Miss.:  Page. 

Examination  and  survey,  including  Back  Bay 421 

Improvement  of 413 

Biscayne  Bay,  Fla.,  improvement  of 353 

Bismarck  Harbor,  N.  Dak.    See  Missouri  River  improvement. 

Black  Lake,  Mich.    See  Holland  Harbor. 

Black  Mingo  Creek,  S.  C.    See  Mingo  Creek. 

Black  River,  Ark.  and  Mo.,  improvement  of 514 

Black  River,  La.,  improvement  of 489 

Black  River,  Mich.: 

Improvement  at  mouth 732 

Improvement  at  Port  Huron 736 

Black  River,  N.  C,  improvement  of 30Q 

Black  River,  Lorain,  Ohio.    See  Lorain  Harbor. 

Black  Rock  Harbor,  Conn.    See  Bridgeport  Harbor. 

Black  Rock  Harbor,  N.Y.: 

Improvement  of,  including  lock  construction 768 

Improvement  of  Buffalo  entrance 767 

Improvement  of  Lake  Erie  entrance 766 

Black  Warrior  River,  Ala. : 

Improvement  above  Tuscaloosa 397 

Improvement  below  Tuscaloosa 398 

Operating  and  care  of  locks  and  dams 406 

Blackwater  Creek,  or  River,  Va.,  improvement  of 277 

Blackwater  River,  Fla.,  improvement  of 382 

Blaine  Harbor,  Wash.,  examination  of 849 

Block  Island,  R.  I.: 

Construction  of  harbor  of  refuge 94 

Examination  and  survey  of  harbor  of  refuge 97 

Improvement  of  Great  Salt  Pond 95 

Blood  River,  La.    See  Tickfaw  River. 

Bloomfield  Clay  Company,  wreck  at  dock  of , 183 

Boardman,  Alice  T.  (schooner),  wreck  of 96 

Boards  {see  also  Commissions) : 

National  Coast  Defense  Board 9 

Of  Engineers  for  Rivers  and  Harbors 857 

On  Fortifications  or  other  Defenses  (Endicott  Board) 9 

The  Board  of  Engineers 9 

Boats.     See  Dredge  boats  and  Wrecks. 

Boca  Ceiga  Bay,  Fla.,  examination  and  survey  from  Clearwater  Harbor  to 
Tampa  Bay,  including 369 

Boeuf  Kiver,  La.,  improvement  of 492, 493 

Bogue  Chitto,  La.,  improvement  of 433 

Bogue  Falia,  La.,  improvement  of 433 

Bogues  Bay,  V'a.,  examination  and  survey  of  Cat  River,  including 218 

Bogue  Sound,  N.  C,  improvement  of  waterways  via.  See  Beaufort  Harbor — 
New  River  waterway. 

Bois  do  Sioux  River,  Minn,  and  N.  Dak.,  examination  of  Big  Stone  Lake,  Lake 
Traverse,  and,  for  diversion  of  flood  waters  of  Red  River  of  the  North  into 
Minnesota  Rivor 542 

Bonita  channel,  San  Franciv'^co  Harbor,  Cal.,  examination  and  survey  of  rocks 
near 797 

Booms,  building  of 874 

Bordeniown  bar,  Delaware  River,  improvement  of 190 

Boston  Harbor,  Masj^.: 

See  also  Dorchester  Bay  and  Maiden,  Mystic,  and  Neponset  rivers. 

Defenses  of 9 

Improvement  of 58 

Wrecks  at  entrance  to  Broad  Sound  and  near  Castle  Island 76, 77 

Boyce  Landing,  Red  River,  La  ,  examination  of 504 

Brandywine  (Took,  or  River,  Del.: 
See  also  Wilmington  Harbor. 
Wreck  at  mouth 217 

Branford  Harbor,  Conn.: 

Examination  of 122 

Improvement  of 104 

Brazos  Kiver,  Tex.: 

Examination  and  survey  ol  moMtVi <v*». 
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Brazoe  River,  Tex. — Continued.  Page. 

Improvement  between  Old  Washington  and  Waco 479 

Improvement  between  Velaeco  and  Old  Washington 481 

Improvement  of  mouth 469 

Improvement  of  Galveston  and  Brazos  Canal 458, 463, 465 

Improvement  of  waterwav  to  Galveston 458,463,465 

Operating  and  care  of  Galveston  and  Brazos  Canal 469 

Brazos  Santiago  Harbor,  Tex.,  improvement  of 472 

Breton  Bay,  Md.,  improvement  of 240 

Bridge  Creek  Landing,  Va.^  wharf  and  monument.    See  Wakefield. 

Bridgeport  Harbor,  Conn.,  improvement  of 112 

Bribes: 

Alteration  of,  obstructing  navigation 873 

Aqueduct  Bridge,  Washmgton,  D.  C 875 

Construction  of,  across  navigable  waters 866, 868 

Highway  bridge,  Washington,  D.  C 876 

Mississippi  River,  between  Fort  Snelling  and  St.  Paul,  Minn §01 

Niobrara  River,  Nebr 904 

Roadway  at  tidal  reservoir,  Washington,  D.  C 242, 243 

Rules  governing  opening  of  draws. 865 

Yellowstone  National  Park 896 

Broad  Creek  River,  Del.,  improvement  of 237 

Broadkill  Creek,  or  River,  Del.,  improvement  of 215 

Broad  River,  S.  C,  examination  up  to  Ninety-nine  Island  shoals 323 

Broad  Sound,  Boston  Harbor,  Mass.    See  Boston  Harbor. 

Bronx  River,  N.  Y.,  improvement  of 127 

Brooklyn,  N .  Y.    See  East  River,  Gowanus  Bay,  and  Newtown  Creek. 

Brothertown  Harbor,  Wis.    See  Fox  River. 

Browns  Creek,  N.  Y.,  improvement  of 141 

Brownsville,  Tenn.,  examination  of  Hatchee  River  up  to 571 

Brunswick  Harbor,  Ga.: 

Improvement  of 339 

Report  regarding  control  and  use  of  wharfage  privileges 341 

Brunswick  River,  N.  C.     See  Cape  Fear  River  below  WUmington. 

Brush  (or  Bush)  Creek,  Va.,  dredging  of,  in  connection  with  Jamestown  Expo- 
sition   261 

Buckwheat  Island,  Arthur  Kill.  N.  J.: 

Examination  at  westerly  side 184 

Harbor  lines  around 864 

Budd  Inlet,  Wash.    See  Olympia  Harbor. 

Buffalo  Bayou,  Tex.,  improvement  of 455 

Buffalo  Creek,  or  River,  N.  Y.    See  Buffalo  Harbor  improvement. 

Buffalo  Harbor,  N.  Y.: 

Improvement  of 764 

Improvement  of  Black  Rock  Harbor  and  channel 768 

Improvement  of  Buffalo  entrance  to  Erie  Basin  and  Black  Rock  Harbor. . .  767 

Improvement  of  channels  in  waters  connecting  Great  Lakes 715 

Improvement  of  Lake  Erie  entrance  to  Erie  Basin  and  Black  Rock  Harbor.  766 

Buffalo  River,  or  Creek,  N.  Y.    See  Buffalo  Harbor  improvement. 

Buildings: 

Army  War  College,  Washington,  D.  C 899 

Engineer  Post  and  School,  Washington,  D.  C 899, 900 

Public,  District  of  Columbia 886 

Bulkhead  lines,  establishment  of 864 

Bullis,  Spencer  S.,  contract  with.    See  Gulf  port  Harbor. 

Burlington  Harbor,  Vt.: 

Examination  and  survey 77 

Improvement  of 74 

Burr  Creek,  Conn.    See  Bridgeport  Harbor. 

Bush  (or  Brush)  Creek,  Va.,  dredging  of,  in  connection  with  Jamestown  Expo- 
sition    261 

Byram  River,  N.  Y.    See  Port  Chester  Harbor. 

C. 

Cable  galleries.    See  Fortifications. 

Cache  River,  Ark.,  improvement  of "^^^ 

Caddo  Lake,  Tex.  and  La. ;  ,^^ 

Examination  for  construction  of  dam,  mlYi  p\ati  wi^  ft^tvK\aXft  ^^  ^'^'^ ^^ 

Improvement  of  Cypreaa  Bayou 
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Calaveras  River,  Cal.    See  Mormon  Channel.  ?•««• 

Calcasieu  Pass  and  River,  La.,  improvement  of 445 

Califomia  Debris  Commission 859 

Caloosahatchee  River,  Fla. : 

Examination  from  Lake  Okechobee  to  Gulf  of  Mexico 369 

Improvement  of 356, 357 

Calumet  Harbor,  Wis.    See  Fox  River. 
Calumet  Harbor  and  River,  111.  and  Ind. : 

Examination  of  river  from  122d  street,  Chicago,  to  the  forks 681 

Improvement  of  harbor  (South  Chicago  Harbor) 674 

Improvement  of  river 675 

Reversing  flow  of  river 677 

Wrecks  in  river  and  off  harbor 681 

Cambridge  Harbor,  Md.,  improvement  of 228 

Camden  Harbor,  Me.,  exammation  and  survey 44 

Camden  Harbor,  N.  J.    See  Cooper  Creek  and  Delaware  River. 
Canada,  Dominion  of: 

Commerce  through  St.  Marys  Falls  Canal.    See  St.  Marys  Falls  Canal. 

Transmission  of  electrical  power  into  U.  S.  at  Niagara  Falls 893, 895 

Canals,  locks,  and  dams  (see  also  Waterways) : 

Albemarle  and  Chesapeake  Canal,  N.  C.    See  'Albemarle  Sound-Norfolk 
waterway. 

Allegheny  River,  Pa.,  locks  and  dams.    See  Allegheny  River. 

Appropriation  for  operation  and  care 25 

Barren  River,  Ky.,  lock  and  dam.    See  Barren  River. 

Bee  Tree  Shoals  Canal,  Ala.    See  Tennessee  River. 

Benton  Harbor  Canal,  Mich.    See  St.  Joseph  Harbor. 

Big  Barren  River,  Ky.,  lock  and  dam.    See  Barren  River. 

Big  Kanawha  River,  W.  Va.,  locks  and  dams.    See  Kanawha  River. 

Big  Sandy  River,  W.  Va.  and  Ky.,  locks  and  dams.    See  Big  Sandy  Hi ver. 

Black  Rock  Harbor,  N.  Y.,  lock.    See  Black  Rock  Harbor. 

Black  Warrior  River,  Ala.,  locks  and  dams.    See  Black  Warrior  River. 

Brazos  River,  Tex.,  locks  and  dams.    See  Brazos  River. 

Brazos  River,  Tex.,  to  Galveston.    See  Galveston  and  Brazoe  Canal  and 
West  Galveston  Bay. 

Caddo  Lake,  Tex.  and  La.,  dam.    See  Caddo  Lake. 

Calaveras  River,   Cal.,    to  Mormon   Channel,   San  Joaquin   River.     See 
Mormon  Channel. 

Canadian  Canal,  St.  Marys  River,  Ont.,  commerce.    See  St.  Marys  Falls 
Canal. 

Cape  Fear  River  above  Wilmington,  N.  C,  locks  and  dams.    See  Cape  Fear 
River. 

Care  and  maintenance,  appropriation  for 25 

Cascades  Canal,  Columbia  River,  Greg.    See  Columbia  River. 

Chicago  (Lockport),  111.,  to  St.  Louis,  Mo.,  and  the  Gulf,  14-foot  waterway. 
See  Chicago  Harbor. 

Club  Creek,  Ga.,  to  Plantation  Creek.    See  Club  Creek. 

Clubfoot  and  llarlowe  Canal,  N.  C.    See  Newbern-Beaufort  waterway. 

Colbert  Shoals  Canal,  Ala.     See  Tennessee  River. 

Columbia  River,  Cascades  Canal.     See  Columbia  River. 

Columbia  River,  The  Dalles  Rapids  to  Celilo  Falls,  locks  and  canal.     See 
Columbia  River. 

Congaree  River,  S.  C,  lock  and  dam.     See  Congaree  River. 

Coosa  River,  Ga.  and  Ala.,  locks  and  dams.     See  Coosa  River. 

Cumberland  River,  Tenn.  and  Ky.,  locks  and  dams.    See  Cumberland 
River. 

Dams,  permits  for  erection  of 874 

Delaware  Bay,  Del.,  to  Rehoboth  Bay.    See  Delaware  Bay. 

Des  Moines  Rapida  Canal,  Mississippi  River.     See  Mississippi  River. 

Des  Plaines  River,  111.,  14-foot  waterway  \'ia.     See  Chicago  Harbor. 

Dismal  Swamp  Canal,  Va.  and  N.  C.     See  Norfolk-North  Carolina  sounds 
waterway. 

Duluth  Canal,  Minn.    See  Duluth  Canal. 

Elk  River  Shoals  Canal,  Ala.     See  Tennessee  River. 

Estherville-Minim  Creek  Canal,  S.  C.     See  EstherWlle-Minim  Creek  Canal. 

Expenditures  for  operation  and  care 25 

Fox  River,  Wis.,  locks  and  dams.     See  Fox  River. 
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GanalB,  locks,  and  dams  (su  also  Waterways)— Continued.  P  >^i 

Gralena  River,  111.,  lock  and  dam.    See  Galena  River. 
Galveston,  Tex.,  to  Brazos  River.    See  Galveston  and  Brazos  Canal  and 

West  Galveston  Bay. 
Gordon  Lake,  Del.,  via.    See  Gordon  Lake. 
Grays  Harbor,  Wash.,  to  Puget  Soxmd.    See  Grays  Harbor. 
Great  Kanawha  River,  W.  Va.,  locks  and  dams.    See  Kanawha  River.  i 

Green  River,  Ky.,  locks  and  dams.    See  Green  River.  ^ 

Hales  bar,  Tennessee  River,  lock  and  dam.    See  Tennessee  River. 
Illinois  and  Mississippi  Canal,  111.    See  Illinois  and  Mississippi  Canal. 
Illinois  River,  111.,  locks  and  dams.    See  Illinois  River. 
Illinois  River,  111.,  14-foot  waterway  from  Lockport  (Chicago)  to  St.  Louis, 

Mo.,  and  mouth  of  the  Mississippi.    See  Chicago  Harbor. 
Kanawha  River,  W.  Va.,  locks  and  dams.    See  Kanawha  River. 
Kentucky  River,  Ky.,  locks  and  dams.    See  Kentucky  River.  ; 

Keokuk  (Des  Moines  Rapids)  Canal,  Mississippi  River.    See  Mississippi 

River. 
Keweenaw  Bay  to  Lake  Superior.    See  Keweenaw  Bay-Lake   Superior 

waterway.  ' 

Lake  Washington  Canal,  Wash.    See  Puget  Sound-Lake  Washington  water- 
way. 
Levisa  Fork,  BieSandy  River,  Ky.,  locks  and  dams.    See  Big  Sandy  River. 
Lewes,  Del.,  to  Rehoboth  Bay.    See  Lewes. 

Lewes  Creek,  Del.,  to  Rehoboth  Bay.    See  Lewes  Creek.  ' 

Little  Kanawha  River,  W.  Va. ,  locks  and  dams.    See  Little  Kanawha  River. 
Lockport,  111.,  to  St.  Louis,  Mo.,  and  mouth  of  the  Mississippi,  14-foot 

waterway.    See  Chicago  Harbor.  ' 

Louisville  and  Portland  Canal,  Ky.    See  Ohio  River.  j 

Michigan  Lake  to  St.  Louis,  Mo.,  and  the  Gulf,  14-foot  waterway.    See 

Chicago  Harbor. 
'  Michigan  Lake  to  Sturgeon  Bay.    See  Sturgeon  Bay  and  Lake  Michigan 

Canal. 
Minim  Creek-Estherville  Canal,  S.  C.    See  Estherville-Minim  Creek  Canal.  • 

Mississippi  River,  Des  Moines  Rapids  Canal.    See  Mississippi  River. 
Mississippi  River  to  Illinois  River. ^  See  Illinois  and  Mississippi  Canal. 
Mississippi  River,  Moline,  111.,  lock  and  dam.    See  Mississippi  River.  • 

Mississippi  River,  reservoirs.    See  Mississippi  River. 
Mississippi  River,  St.  Paul  to  Minneapolis, locks  and  dams.    See  Mississippi 

River. 
Mississippi  River,  14-foot  waterway  from  mouth  to  St.  Louis,  Mo.,  and 

Lockport  (Chicago),  111.    See  Mississippi  River. 
Moline  Harbor,  111.,  lock  and  dam.    See  Mississippi  River.  ) 

Monongahela  River,  W.  Va.  and  Pa.,  locks  and  dams.     See  Monongahela 

River. 
Morgan  Canal,  Tex.    See  Morgan  Canal. 
Mormon  Channel,  San  Joaquin   River,   Cal.,  to   Calaveras    River.    See 

Mormon  Channel. 
Moiquito  Creek  Canal,  S.  C.    See  San  tee  River. 
Muscle  Shoals  Canal,  Ala.    See  Tennessee  River. 
Muskinj^m  River,  Ohio,  locks  and  dams.    See  Muskingum  River. 

Navigation  of,  r^ulations  for 2  J^^ 

North  Carolina  Cut,  N.  C,  waterway  via.    See  Norfolk-Albemarle  Sound 

waterway. 
Ohio  River,  locks  and  dams.    See  Ohio  River. 
Ohio  River,  Jjouisville  and  Portland  Canal.    See  Ohio  River. 

Operation  and  care,  appropriation  for 25 

Osage  River,  Mo.,  lock  and  dam.    See  Osage  River. 

Ouachita  River,  Ark.  and  La.,  locks  and  dams.    See  Ouachita  River. 

Permanent  appropriation  for  operation  and  care 26 

Plantation  Creek,  Ga.,  to  Club  Creek.    See  Plantation  Creek. 
Plaquemine  Bayou,  La.,  lock.    See  Plaquemine  Bayou. 
Portage  Lake  canals,  Mich.    See  Keweenaw  Bay-Lake  Superior  water- 
way. 
Port  Arthur  Canal,  Tex.    See  Port  Arthur  Canal. 
Potomac  River  at  Washington,  D.  C,  lock  at  tidal  reservoir.    See  Potomac  / 

River.  } 

Puget  Sound,  Wash.,  to  Grays  Harbor.     See  Puget  Sound.  j 
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Canals,  locks,  and  dams  (se^  also  Waterways)— Continued.  P«»>« 

Puget  Sound-Lake  Washington  waterway.    See  Puget  Sound-Lake  Wash- 
ington waterway. 

Regulations  for  navigation  of 865 

Renoboth  Bay,  Del.,  to  Delaware  Bay.    See  Rehoboth  Bay. 
Rock  River,  111.    See  Illinois  and  Mississippi  Canal. 
Rough  River,  Ky.,  lock  and  dam.    See  Rough  River. 

Rules  for  navigation  of 865 

St.  Clair  Flats  Canal,  Mich.    See  St.  Clair  Canal  and  River. 

St.  Louis,  Mo.,  14-foot  waterway  from  Locki)ort  (Chicago),  111.,  to,  and 

mouth  of  the  Mississippi.    See  Miesissippi  River. 
St.  Marys  Falls  Canal,  Mich.    See  St.  Marys  River,  etc. 
St.  Michael  Canal,  Alaska.    See  St.  Michael  Canal. 
Salmon  Bay,  Wash.,  waterway  via.    See  Puget  Sound-Lake  Washington 

waterway. 
San  Joaoum  River,  Cal.,  Mormon  Channel  to  Calaveras  River.     See  Mor- 
mon Channel . 
Scott  Point,  Tennessee  River,  lock  and  dam  at  Hales  bar.     See  Tennessee 

River. 
Seattle  Canal,  Wash.    See  Puget  Sound-Lake  Washington  waterway. 
Shilshole  Bay,  Wash.,  waterway  via.    See  Puget  Sound-Lake  Washing- 
ton waterway. 
Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.    See  Sturgeon  Bay  and  Lake 

Michigan   Canal. 
Superior  Lake  to  Keeweenaw  Bay.    See  Superior  Lake. 
Teche  Bayou,  La.,  lock  and  dam.    See  Teche  Bayou. 
Tennessee  River,  canals,  locks,  and  dams.    See  Tennessee  River. 
Tombigbee  River,  Ala.,  locks  and  dams.    See  Tombigbee  River. 
Trinity  River,  Tex.,  locks  and  dams.    See  Trinity  River. 
Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky.,  locks  and  dams.    See  Big 

Sandy  River. 
Turners  Cut,  N.  C,  waterway  via.    See  Norfolk-North  Carolina  sounds 

waterway. 
Union  Lake,  Wash.,  waterway  via.     See  Puget  Sound- Lake  Washington 

waterway. 
Wabash  River,  lock  and  dam.     See  Wabash  River. 
Warrior  River,  Ala.,  locks  and  dams.     See  Warrior  River. 
Washington,  D.  C,  lock  at  tidal  reservoir,  Potomac  River.    See  Potomac 

River. 
Washington  Lake  to  Puget   Sound,  waterway.    See   Puget  Sound-Lake 

Washington  waterway. 
Washita  (Ouachita)  River,  Ark.  and  La.,  locks  and  dams.     See  Ouachita 

River. 
West  Galveston   Bay  and   Brazos  River  Canal,  Tex.    See  Galveston  and 

Brazos  Canal  and  West  Galveston  Bay. 
White  River,  Ark.,  locks  and  dams.     See  White  River. 
Yamhill  River,  Oreg.,  lock  and  dam.     See  Yamhill  River. 
Yuba  River,  Cal.,  restraining  dam.     See  California  D^^bris  Commission. 

Canarsie  Bay,  N .  Y.,  improvement  of 135 

Caney  Fork  River,  Tenn. ,  improvement  of 559 

Cape  Ann,  Mass.,  harbor  of  refuse.     See  Sandy  Bay. 

Cape  Charles  City  Harbor,  Va. ,  improvement  of . . .' 273 

Cape  Fear  River,  N.  C: 

Defenses  of 9 

I        Examination  above  Wilmington  for  modification  of  project 306 

Improvement  above  Wilmington 300 

Improvement  at  and  below  Wilmington 302 

Improvement  of  Northeast  Branch 298 

Wrecks  near  Fort  Caswell 305 

Cape  May,  N.  J.     See  Cold  Spring  Inlet. 

Cape  May  Real  Estate  Company.     See  Cold  Spring  Inlet. 

Cape  Porpoise  Harbor,  Me. ,  improvement  of 40 

Cape  Vincent  Harbor,  N.  Y. ,  improvement  of 776 

Capital  Landing,  Queens  Creek,  Va.,  examination  up  to  bridge  at 264 

Capitol,  Washington,  D.  C,  telegraph  line.     See  Public  buildings  and  grounds. 
Carquinez  Strait,  Cal.,  examination  and  survey  from  San  Francisco  Bay  to 

Stockton,  including 797 

CsrrabelJe  Harbor  and  River,  Fla. ,  improvement  of 370 
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Carriages,  gun  and  mortar.    See  Fortifications.  P««e- 

Carters  Creek,  Va.,  improvement  of 252 

Cascades  Canal,  Columbia  River,  Greg.: 

Construction  of 813 

Operating  and  care 815 

Casemates,  mming.    See  Fortifications. 

Castle  Island,  Boston  Harbor,  Mass.,  wreck  near 77 

Castlerock,  Wash. ,  examination  and  survey  of  Cowlitz  River  up  to 830 

Caswell,  Fort,  N.  C,  wrecks  near 305 

Cat  River,  or  Creek.  Va. ,  examination  and  survey 218 

Cavallo,  Pass,  Tex.: 

Examination  and  survey  of  channel  to  Port  Lavaca 474 

Examination  and  survey  to  Port  O'Connor  (on  Matagorda  Bay)  for  harbor.  474 
Improvement  of  channel  to  Aransas  Pass 466 

Cedar  Bayou,  Tex.,  improvement  of 458, 461 

Cedar  Creek,  Conn.    See  Bridgeport  Harbor. 

Centerville,  Tenn.,  examination  of  Duck  River  up  to 571 

Centissima  rock,  San  Francisco  Harbor,  Cal.,  examination  and  siur^ey 797 

Chalmette,  La.,  monument  to  memory  of  soldiers  who  fell  in  the  battle  of  New 
Orleans 902 

Chambersia  (Anahuac)  channel,  Tex.    See  Anahuac  channel. 

Champlain  Lake,  N.  Y.  and  Vt.: 

Burlington  Harbor,  Vt.    See  Burlington  Harbor. 

Narrows,  improvement  of ! 75 

North  and  South  Hero  islands  channel  (The  Gut),  \'t.,  improvement  of.  73 
North  and  South  Hero  islands  channel  (The  Gut),  examination  and  surv-ey .  77 
St.  Albans  Harbor,  Vt.    See  St.  Albans  Harbor. 

Channels.    See  Rivers  and  harbors. 

Charles  River,  Boston,  Mass.,  improvement  of 61 

Charleston  Harbor,  S.  C: 

Defenses  of 9, 14 

Improvement  of 321 

Improvement  of  waterway  to  McC 'lellanviilo 319 

Wreck  near  entrance 323 

Charlevoix  Harbor,  Mich.,  improvement  of 712 

Charlotte  Harbor,  Fla.,  improvement  of 356, 357 

Charlotte  Harbor,  N.  Y.,  improvement  of 771 

Charts.    See  Maps. 

Chattahoochee  River,  Ga.  and  Ala.,  improvement  of 378 

Chattanooga,  Tenn.    See  Tennessee  River. 

Cheat  River,  W.  Va.  and  Pa.,  examination  for  25  miles  upstream  from  mouth.      593 

Cheboygan  Harbor,  Mich.,  improvement  of 724 

Cheesequake  Creek,  N.  J.,  improvement  of 178 

Chefuncte  River,  La.,  improvement  of 433 

Cfaehalis  River,  Wash.: 

Examination  and  survey  up  to  Montesano 850 

Improvement  of 833 

Chelsea  Creek,  Mass.     See  Boston  Harbor. 

Cfaena,  Alaska,  wreck  at 851 

Chequamegon  Bay,  Wis.    See  Ashland  Harbor. 

Chesapeake  Bay,  Md.  and  Va.: 

Defenses  at  entrance 10 

Waterway  to  Albemarle  Sound.    See  Norfolk-Albemarle  Sound  waterway. 
Waterway  to  sounds  of  North  Carolina  (to  Pamlico  Sound).    See  Norfolk- 
North  Carolina  sounds  waterway. 

Wreck  near  Swan  Point,  Md 239 

Wreck  off  Back  River  light-house,  Va 280 

York  Spit,  shoals  opposite.    See  Patapsco  River  channel  to  Baltimore. 

Chester  River,  Md.,  improvement  of 229 

Chicago  Harbor  and  River,  111.: 

Calumet  Harbor  and  River.    See  Calumet  Harbor  and  River. 

Channels  in  waters  connecting  Great  Lakes,  improvement  of 715 

Improvement  of  harbor 670 

Improvement  of  river 672 

South  Chicago  Harbor.    See  Calumet  Harbor  and  River. 
Survey  for  14-foot  waterway  from  Lockport  to  St.  Louis,  Mo.,  and    the 
Gulf,  including  report  on  water  power  and  land  drainage 862 
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Chicago  Harbor  and  River,  111. — Continued.  Pag«- 

Tunnels  under  river,  alteration  of 673 

Wrecks  near  Kinzie  and  Clark  streets 681 

Chickasahay  River,  Miss.,  improvement  of 411 

Chief  of  Engineers,  officers  on  duty  in  Office  of  the 904 

Chipola  River,  Fla.: 

Improvement  of  lower  river 373 

Improvement  of  upper  river 374 

Chittenden  Bridge,  Calumet  River,  111.,  wreck  near 681 

Chitto,  Bo8:ue,  La.,  improvement  of 433 

Chocolate  Bayou,  Tex.,  improvement  of 45S,  463 

Choctawhatchee  River,  Fla.  and  Ala.: 

Examination  for  3-foot  depth  up  to  Newton,  Ala 392 

Improvement  of 380 

Choptank  River,  Md.: 

See  also  Cambridge  Harbor. 

Improvement  of 230 

Christiana  River,  Del.: 

Improvement  of  Wilmiugton  Harbor 206 

Wreck  near  Webber's  wharf 217 

Cincinnati,  Ohio.    See  Ohio  River. 

City  of  Birmingham  (steamer),  wreck  of 77 

City  of  Glasgow  (steamer),  wreck  of 669 

City  of  Richmond  (dredge),  wreck  of 263 

Civilian  assistants  to  en^neer  officers 24 

Claiborne  Harbor,  Md.,  improvement  of 226 

Clark  Creek,  or  River,  S.  C,  improvement  of 309 

Clark  Fork,  Columbia  River,  Wash.    See  Pend  Oreille  River. 

Classens  Point,  East  River,  N.  Y.,  wreck  near 154 

Clatskanie  River,  Oreg.,  improvement  of 825 

Clear  Creek,  Tex.: 

Improvement  of 458. 461 

Wreck  off  entrance 473 

Clearwater  Harbor,  Fla.,  examination  and  survey,  including  Boca  Ceiga  liav 

to  Tampa  Bay *.  369 

Cleveland  Harbor,  Ohio,  improvement  of 752 

Clinch  River,  Tenn.,  improvement  of 56S 

Clinton  River,  Mich.,  improvement  of 738 

Club  Creek,  Ga.,  improvement  of 338 

Clubfoot  and  Harlowe  Canal,  N.  C,  waterway  via.     See  Newborn-Beaufort 

waterway. 
Clubfoot  Creek,  N.  C,  waterway  via.     See  Newbem-Beaufort  waterway. 
Coanjock  Bay,  N.  C,  waterway  via.     See  Norfolk- Albemarle  Sound  water^say. 
Coast  defenses.     See  Fortifications. 

Cocheco  River,  N.  H.,  improvement  of 42 

Cohansey  River,  N.  J.,  improvement  of 202 

Coit  (Shaws)  Cove,  New  London  Harbor,  Conn.    See  New  London  and  Thamef* 
River. 

Colbert  Shoals  Canal,  Tennessee  River,  Ala.,  improvement  of 563 

Cold  Spring  Inlet,  N.  J.,  improvement  of 205 

Coldwater  River,  Miys.,  improvement  of 498, 499 

College,  War,  Army,  Washington,  D.  C,  erection  of  buildings  for S99 

Colorado  River,  Tex.,  examination  and  survey 474 

Colorado  (Arroyo)  River,  Tex.,  examination  and  survey  from  Harlingen  to 

Point  Isabel,  on  Laguna  Madre 474 

Columbia  River,  Oreg.  and  Wash.: 

Cascades  Canal,  construction  of S13 

Cascades  Canal,  operating  and  care S15 

('elilo  Falls  to  Snake  Pviver,  including  tributaries,  improvement  from S09 

Celilo  Falls  to  The  Dalles  Rapids,  improvement  from 811 

Clark  Fork.     See  Pend  Oreille  River. 

Gauging S30 

Mouth,  defenses  at 9 

Mouth,  improvement  at S22 

Mouth  to   Willamette   River,   improvement   from,  including  dredge  con- 
struction   S20 

Threemile  Rapids,  impTovii\nen\  ^V SU 
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Ck>liunbia  River,  Oreg.  and  Wash. — Continued.  Page. 

Vancouver,  Wash.,  to  Willamette  River,  improvement  from 816 

Wenatchee,  Wash.,  to  Bridgeport,  improvement  from 846 

Commencement  Bay,  n^jash.    i^  Tacoma  Harbor. 
Commissioned  officers.    See  Cdrps  of  Engineers. 
Commissions  {see  also  Boards^: 

California  D6bri8  Commission 859 

Mississippi  River  Commission 863 

Permanent  International  Conmiission  of  Congresses  of  Navigation 864 

Compton  Creek,  N.  J.,  improvement  of 177 

Conecuh  River.  Ala.,  improvement  of 386 

Coney  Island  cnannel,  N.  Y.,  improvement  of 152 

Congaree  River,  S.  C: 

Examination  from  head  of  navigation  to  mouth  of  Broad  River 323 

Improvement  of 317 

Operating  and  care  of  lock  and  dam 319 

Congresses  of  Navi^tion,  Permanent  International  Commission  of 864 

Conneaut  Harbor,  Ohio,  improvement  of 759 

Connecticut  River,  Mass.  and  Conn.: 

Examination  and  survey  of  Eightmile  River  (Hamburg  Cove)  and  East 

Branch  thereof 122 

Improvement  below  Hartford,  Conn 101 

Survey  between  Hartford,  Conn.,  and  Holyoke,  Mass 100 

Connellsville.  Pa.,  examination  of  Youghiogheny  River  up  to 593 

Constable  Pomt,  N.  J.,  wreck  off 183 

Contentnia  Creek,  N.  C.,  improvement  of 284 

Contingencies  of  rivers  and  harbors,  estimate  of  appropriation  for 26, 858 

Continuing  contracts: 

Ahnapee  (Algoma)  Harbor,  Wis 654 

Algoma  Harbor,  Wis 654 

Allegheny  River.  Pa.,  locks  and  dams 585 

Ambrose  channel.  New  York  Harbor,  N.  Y 155 

Ann,  Cape,  Mass.,  Sandy  Bay,  harbor  of  refuge.    See  Sandy  Bay,  infra. 

Appomattox  River,  Va 272 

Appropriations,  estimate  for 26 

AransaBPass,  Tex 470 

Aransas  Pass,  Tex.,  to  Corpus  Christi,  channel  from 468 

Arthur  Kill,  N.  Y.  and  N.  J 164 

Ashtabula  Harbor,  Ohio 757 

Back  Cove,  Portland,  Me.    See  Portland  Harbor,  infra. 

Baltimore  Harbor,  Md.,  Patapsco  River  and  channel  to 218 

Bay  Ridge  channel,  New  York  Harbor,  N.  Y 159 

Beaufort  Inlet,  N .  C.,  to  Pamlico  Sound,  waterway 289 

Bee  Tree  shoals,  Tennessee  River,  Ala 563 

Big  Sandy  River,  W.  Va.  and  Ky 604 

BiscayneBay,  Fla 353 

Black  Lake  Harbor,  Holland,  Mich.    See  Holland  Harbor,  infra. 
Black  River  (Lorain)  Harbor,  Ohio.    See  Lorain  Harbor,  infra. 

Black  Rock  Harbor,  Buffalo,  N.  Y 768 

Black  Rock  Harbor,  Buffalo,  N.  Y.,  Lake  Erie  entrance 766 

Black  Warrior  River,  Ala.,  above  Tuscaloosa 397 

Black  Warrior  River,  Ala.,  below  Tuscaloosa 398 

Boston  Hlirbor,  Mass 58 

Brazos  River,  Tex.,  at  mouth 409 

Brazos  River,  Tex.,  Old  Washington  to  Waco 479 

Brazos  River,  Tex.,  to  Galveston,  waterway 464 

Bridgeport  Harbor,  Conn 112 

Brunswick  Harbor,  Ga 339 

Buffalo  Bayou,  Tex 455 

Buffalo  Harbor,  N.  Y 764 

I       Buffalo  Harbor,  N.  Y.,  Black  Rock  Harbor 768 

Buffalo  Harbor,  N.  Y.,  Lake  Erie  entrance  to  Erie  Basin  and  Black  Kock 

Harbor 766 

Burlington  Harbor,  Vt 74 

Calumet  River,  111.  and  Ind «)75 

Cape  Ann,  Mass.,  Sandy  Bay  harbor  of  refufje.    See  v^aiulv  l^^\ ,  vujta. 

Cape  Fear  River,  N.  C,  at  and  below  Wilmington "^^^ 
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Continuing  contracts — Continued.  !*•«*• 

Cavallo,  Pass,  Tex.,  to  Aransas  Pass,  channel  from 466 

Champlain  Lake,  Burlington  Harbor,  Vt.    See  Burlington  Harbor,  supra. 
Chicago,  Harbor,  111.,  Calumet  River.    See  Calumet  River,  supra. 

Cleveland  Harbor,  Ohio 752 

Colbert  shoals,  Tennessee  River,  Ala 563 

Cold  Spring  Inlet,  N.J 205 

Columbia  River,  Oreg.  and  Wash.,  at  the  mouth 822 

Columbia  River,  below  mouth  of  Willamette  River 820 

Columbia  River,  The  Dalles  Rapids  to  Celilo  Falls 811 

I'orpus  Christi,  Tex.,  to  Aransas  Pass,  channel  from 468 

Cumberland  River  above  Nashville,  Tenn.     (Locks  3-7  and  21) 556 

Delaware  River,  N.  J.,  Pa.,  and  Del 184 

Detroit  River,  Mich 740 

Duluth  Harbor,  Minn , 629 

East  (Ambrose)  channel.  New  York  Harbor,  N.  Y.    See  New  York  Harbor. 
infra. 

Erie  Basin,  Buffalo,  N.  Y.,  Lake  Erie  entrance 766 

Estimate  of  appropriations  for 26 

Fairhaven  Harbor,  Mass 81 

Franklin,  La.,  to  Mermentau,  waterway 441 

Galveston  and  Brazos  Canal,  Tex 464 

Galveston  Harbor,  Tex 449 

Galveston-Brazos  River  waterway,  Tex 464 

Galveston-llouslon  waterway,  Tex 455 

Gloucester  Harbor,  Mass 50 

Gowanus  Bay  channels.  New  York  Harbor,  X .  Y 159 

Grays  Harbor,  Wash 831 

Great  Lakes,  channels  in  connecting  waters  of.     See  Northern  and  North- 
western Lakes,  infra. 

Great  Pedce  River,  S.  C 310 

Guadalupe  River,  Tex 467 

Hales  bar  lock,  Tennessee  River.     See  Tennessee  River,  infra. 

Harbor  Beach,  Mich 730 

Hav  Lake  channel,  St.  Marys  River,  Mich 7-2 

Hillsboro  Bay,  Fla H62 

Hilo  Harbor,' Hawaii 854 

Holland  Harbor,  Mich 693 

Honolulu  Harbor,  Hawaii 852 

Houston-Galveston  waterway,  Tex 455 

Huron  Harbor,  Ohio .^ 745 

Illinois  and  Mississippi  Canal,  111 6S4 

Judith.  Point,  R.  I.,  harbor  of  refuge 91 

Kalamazoo  River,  Mich 691 

Kennebec  River,  Me 35 

Kentucky  River,  Ky 60S 

Levisa  Fork,  Bijr  Sandy  River,  Ky 601 

Lorain  Harbor,  Ohio * 750 

Ludington  Harbor,  Mich 704 

Lynn  Harbor,  Ma^s 53 

Manitowoc  Harbor,  Wis 65S 

Marquette  Harbor,  Mich .* 643 

Maumee  Bay  and  River.  Ohio.     See  Toledo  Harbor,  infra. 

Mermentau,  La.,  to  Franklin,  waterway 441 

Michigan  Lake-Sturgeon  Bay  Canal,  including  harbor  of  refrge 653 

Milwaukee  Cinner)  Harbor,  Wis 663 

Milwaukee  Harbor,  Wis.,  including  harbor  of  refuge 661 

Mississippi  River,  Head  of  Passes  to  Ohio  River 863 

Mississippi  River,  between  Misi»ouri  and  Ohio  rivers 520 

Mississippi  River,  between  ^fissouri  River  and  Minneapolis 524. 529 

Mississippi  River  at  Moline,  111 52S 

Mississippi  River,  Plaquemine  Bayou,  I^ 437 

Mississippi  River,  between  St.  Paul  "and  Minneapolis 529 

Mississii)pi  River,'South  Pass 425 

Mississippi  River,  Sowxhwest  Pass 422 

Mobile  Harbor,  Ala 393 

Moline  Harbor,  1\\ 52S 

Monoiigahola  River,  ^'.V^.^^^^^ VxV^v^ 
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Mormon  Channel,  San  Joaquin  River,  Cal 791 

Narragansett  Bay,  R.  1 86 

Neches  River,  Tex.,  at  mouth 475 

Neebish  channels,  St.  Marys  River,  Mich 722 

Newark  Bay,  N.  J 162 

New  Bedford  Harbor,  Mass 81 

New  Haven  Harbor,  Conn. ,  breakwater  construction 107 

New  Haven  Harbor,  Conn.,  dredging,  etc 105 

New  London  Harbor,  Conn 98 

Newport  Harbor,  R.  1 89 

Newtown  Creek,  N.  Y ' 140 

New  York  Harbor,  N.  Y.,  Ambrose  channel 155 

New  York  Harbor,  N.  Y.,  Gowanus  Bay  channels 159 

Norfolk  Harbor,  Va 265 

Northern  and  Northwestern  Lakes,  channels  connecting 715 

Oakland  Harbor,  Cal 786 

Ohio  River,  Dams  Nos.  2-6 587 

Ohio  River,  Dams  Nos.  8,  11,  13,  18,  and  26 593 

Ohio  River,  Dam  No.  37 575 

Osage  River,  Mo 548 

Oswego  Harbor,  N.  Y 775 

Ouachita  River,  Ark.  and  La 489 

Pamlico  Sound,  N.  C. ,  to  Beaufort  Inlet,  waterway 289 

Passaic  River,  N.  J 162 

Pass  Cavallo,  Tex.,  to  Aransas  Pass,  channel  from 466 

Patapsco  River,  Md. ,  and  channel  to  Baltimore 218 

Pedee  River,  S.  C.    See  Great  Pedee  River,  supra. 

Philadelphia,  Pa.,  Delaware  River 184 

Plaquemine  Bayou,  La 437 

Point  Judith,  R.  I.,  harbor  of  refuge 91 

Portland  Harbor,  Me 37 

Providence  Harbor  and  River,  R.  1 86 

Rappahannock  River^  Va 254 

Red  Hook  channel.  New  York  Harbor,  N.  Y 159 

Sabine  Lake  and  River,  Tex 475 

Sabine  Pass,  Tex 477 

St.  Johns  River,  Fla..  Jacksonville  to  the  ocean 347 

St.  Marys  River,  Mien.,  at  the  falls 717 

St.  Marys  River,  Mich.,  Hay  Lake  and  Neebish  channels 722 

St.  Michael  Canal,  Alaska 850 

Sandbeach  (Harbor  Beach)  harbor  of  refuge,  Mich.    See  Harbor  Beach, 

8uvra. 

Sandusky  Harbor,  Ohio 746 

Sandy  Ba^^,  Cape  Ann,  Mast*.,  harbor  of  refuge 48 

San  Joaquin  River,  Cal.,  Stockton  and  Mormon  channels 791 

San  Juan  Harbor,  P.  R 855 

San  Luis  Obispo  Harbor,  Cal 784 

San  Pablo  Bay,  Cal 789 

San  Pedro,  Cal.,  Wilmington  innor  harbor ^.  782 

San  Pedro  Bay,  Cal.,  Wilmington  outer  harbor 780 

Saugatuck  Harbor,  Mich 691 

Savannah  Harbor,  Ga 324 

Scott  Point,  Tennessee  River,  Ala.,  lock  at  Hales  bar.    See  Tennessee 

River,  infra. 

South  Pass,  Mississippi  River. . .'. 425 

Southwest  Pass,  Mississii>i)i  River 422 

Staten  Island  Sound,  N.  Y.  and  N.J 164 

Stockton  Channol,  San  Joaquin  River,  Cal 791 

Sturgeon  Bay  Canal^  Wis.,  including  harbor  of  refuge 653 

Superior  Harbor,  Wis 629 

Tacoma  Harbor,  Wash 839 

Tampa  Bay,  Fla 361 

Tampa  Harbor,  Fla.,  Ilillsboro  Hay 362 

Tennessee  River,  Ala.,  Colbert  and  Bee  Tree  shoals ^^'^ 

Tennessee  River,  Ala.,  Hales  bar  lock,  near  ScoU  PomX ^^«x 

Toledo  Harbor,  Ohio ^J^ 

Tombigbee  River,  Ala.,  between  mouth  and  DemopoWa 


XIV  INDEX. 

Continuing  contracts — Continued.  I**e»- 

Trinity  River,  Tex.,  locks  and  dams 481 

Tug  Fork,  Bie  Sandy  River,  W.  Va.  and  Ky 604 

Turtle  Cove  channel,  Tex 468 

Warrior  River,  Ala.,  above  Tuscaloosa 397 

Warrior  River,  Ala.,  below  Tuscaloosa 398 

Washita  (Ouachita)  River,  Ark.  and  La.    See  Ouachita  River,  supra. 

West  Galveston  Bay  and  Brazos  River  Canal,  Tex 464 

Willamette  River,  below  Portland,  Or^ 820 

Wilmington,  Cal.,  inner  harbor 782 

Wilmington,  Cal^  outer  harbor 780 

Wilmington,  N.  C.    See  Cape  Fear  River,  supra. 

Winyah  Bay,  S.  C 312 

Withlacoochee  River,  Fla 366 

Woods  Hole  channel.  Mass 80 

Contracts,  continuing.    See  Continuing  contracts. 

Contrary  Lake,  St.  Joseph,  Mo.,  survey  of  Missouri  River  for  preventing  cut-off 

into,  and  other  lakes 550 

Controller  Bay,  Alaska,  examination  of  Eatalla  Bay,  including 851 

Cooper  Creek,  N.  J.,  improvement  of 194 

Coopersville,  N.  Y.,  wreck  at 76 

Coosa  River,  Ga.  and  Ala.: 

Examination  and  survey  at  Horseleg  shoals 393 

Examination  and  survey  for  location  and  construction  of  Dam  No.  5 393 

Examination  and  survey  from  Wetumpka,  Ala.,  to  mouth 393 

Improvement  above  East  Tenn.,  Va.  and  Ga.  R.  R.  bridge 389 

Improviftment  below  East  Tenn.,  Va.  and  Ga.  R.  R.  bridge 389, 391 

Operating  and  care  of  locks  and  dams 392 

Coos  Bay,  Harbor,  and  River,  Oreg. : 

Construction  of  dredge  for  Oregon  coast  harbors 806 

Examination  and  survey  of  bay  and  bar  entrance 817 

Improvement  of  entrance  to  bay  and  harbor 802 

Improvement  of  river 804 

Coquille  River,  Oreg. : 

Examination  and  survey  at  mouth 817 

Improvement  of,  incluaing  dredge  construction 800, 806 

Corcoran,  W.  W.  (steamer),  wreck  of 263 

Core  Creek,  N.  C,  waterway  via.    See  Beaufort  Inlet. 

Corney  Bayou,  La.,  improvement  of 492,495 

Corps  of  Engineers: 

Civilian  assistants  to  engineer  officers 24 

Duties 4 

Engineer  battalions,  proposed  increase  in  number 6 

Engineer  depots 21, 22, 23 

Engineer  equipment  of  troops 23 

Engineer  School  and  Post,  building  for 899, 900 

OOicors  on  duty  in  Office  of  the  Chief  of  Engineers 904 

Personnel,  commissioned,  number,  distribution,  and  changes  during  the 

year 3, 4 

Personnel,  commissioned,  proposed  increase  in 5, 6, 7 

Personnel,  noncommissioned,  proposed  new  grades 8 

Personnel,  proposed  increase  in  battalions 6 

Corpus  Christi  Bay  and  Harbor,  Tex.,  improvement  of  channel  from  Corpus 

Cnristi  to  Aransas  Pass  via  Turtle  Cove 468 

Coscob  Harbor,  Conn.,  examination  of : 121 

Courtabloau  Bayou,  La.,  examination  of 431 

Cowlitz  River,  Wash.: 

Examination  and  survey  up  to  Castlerock 830 

Improvement  of 826 

Craft,  water.     See  Dredge  boats  and  Wrecks. 

Crisfield  Harbor,  Md.,  improvement  of 238 

Croatan   Sound,  N.  C,  waterway  via.    See  Norfolk-North  Carolina  soundB 
waterway. 

Crockett,  Fort,  Galveston,  Tex.,  sea  wall,  embankment,  and  fill 15, 473 

Crooked  (CarraboUe)  Kwer ,  ¥Va .    S ee  Q.2jt^^\\^  ^^Viot . 
OryBtaJ  River,  Fla.: 

Examination  o! , ^ 

Improvement  of 
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Crystal  (schooner),  wreck  of 183 

Cuba,  defenses  of  Guantanamo  Bay 16 

Cumberland  Landing,  Pamunkey  River,  Va.,  wreck  at 263 

Cumberland  River,  Ky.  and  Tenn.: 

Improvement  above  Nashville,  Tenn 556 

Improvement  below  Nashville,  Tenn 553 

Operating  and  care  of  locks  and  dams 558 

Preliminary  report  of  survey  below  Nashville,  Tenn.,  for  extension  of 

slack-water  system 560 

Wrecks  at  Nashville,  Tenn 560 

Cumberland  Sound,  Ga.  and  Fla.: 

Improvement  of 343 

Improvement  of  waterway  between  Savannah  and  Femandina 341 

Current  River,  Ark.  and  Mo.,  improvement  of 514,515 

Currituck  Sound,  N.  C,  waterway  via.    See  Norfolk — ^Albermarle  Sound  water- 
way. 

Curtis  Bay,  Baltimore,  Md.,  improvement  of  channel  to 220 

Cuyahoga  River,  Ohio.    See  Cleveland  Harbor. 
Cypress  Bayou,  Tex.  and  La.: 

Examination  for  construction  of  dam  in  Caddo  Lake,  with  plan  and  estimate 

of  cost 486 

Improvement  of,  including  connecting  lakes  between  Shreveport,  La., 

and  Jefferson,  Tex 483 

CypreeB  Creek,  Va.,  wreck  in 280 

Cypress  Top  Outlet,  Choctawhatchee  River,  Fla.    See  Choctawhatchee  River. 

D. 

Dalecarlia  reservoir,  Washington  Aqueduct,  D.  C.    See  Washington. 

Damariscotta  River,  Me.,  examination  and  survey  of  East  Boothbay  Harbor. . .        44 

Dams.    See  Canals,  Rivers  and  Harbors,  and  Waterways. 

D.  and  H.  No.  3079  (canal  boat),  wreck  of 154 

D'Arbonne  Bayou,  La.,  improvement  of 492,495 

Darien  Harbor,  Ga.,  improvement  of 330 

Dauntless  (schooner),  wreck  of 279 

Dead  Horse  Inlet,  N.  Y.^  examination  and  survey  of  waters  having  outlet  in..      156 
Deal  Island,  Md.,  examination,  with  plan  and  estimate  for  improvement,  of 

Lower  Thoroughfare  at  Wenona 239 

Debris,  mine,  in  California.    See  California  Debris  Commission. 

Decker,  Julia  A.  (schooner),  wreck  of 76 

Deckers  Creek,  W.  Va.,  examination  of 593 

Deep  Bay,  N.  C,  examination  of  waterway  to  Swan  Quarter  Bay,  with  plan 

and  estimate  for  improvement 306 

Deep  Creek  Branch,  Elizabeth  River,  Va.,  waterway  via.    See  Norfolk-North 

Carolina  sounds  waterway. 
Defenses,  seacoast.    See  Fortifications. 
Delancey  Cove,  N.  Y.    5««Larchmont  Harbor. 
Delaware  Bay  and  River,  N.  J.,  Pa.,  and  Del.: 

Bordentown  bar,  improvement  of 190 

Defenses  of 9 

Delaware  Breakwater,  Del.,  maintenance  and  repair  of 191 

Examination  of  river  at  ana  near  mouth  of  Neversink  River,  N.  Y.,  in  con- 
nection with  examination  of  the  Neversink 193 

Harbor  of  refuge  in  bay,  construction  of 192 

Improvement  of  river 184 

Lewes,  Del.,  canal  to  Rehoboth  Bay,  examination  and  survey 218 

Lewes,  Del.,  iron  pier.    See  I^wes. 
Marcushook,  Pa.    See  Marcushook. 

Perriwiff  bar,  improvement  of 189 

Philadelphia  ana  Camden  harbors,  improvement  of 184 

Wrecks  in 193 

Demozelle  (schooner),  wTeck  of 96 

Departments,  Executive,  Washington,  D.  C,  telegraph  line.    See  Public  build- 
ings and  grounds. 

Depots,  engineer *)X^'K^^*^ 

Derelicts.    See  Wrecks. 

DeBcbutee  River,  Wash.    See  Olympia  Harbor. 
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Pace. 

Des  Moines  Rapids  Canal  and  dry  dock,  Mississippi  River,  operating  and  care. .       527 

Des  Plaines  River,  111.,  survey  for  14-foot  water^;ay  via,  including  report  on 
water  power  and  land  drainage.    See  Chicago  Efarbor. 

Detroit  River,  Mich.: 

Improvement  of 740 

Improvement  of  channels  in  waters  connecting  Great  Lakes 715 

Surveys,  etc.    See  Northern  and  Northwestern  Lakes. 

Wreck  near  Belle  Isle 742 

Dickinson  Bayou,  Tex.,  improvement  of 458, 462 

Disappearing  gun  carriages.    See  Fortifications. 

Discharge  measurements.    See  Water  levels. 

Dismal  Swamp  Canal,  Va.  and  N.  C,  waterway  via.     See  Norfolk- North  Caro- 
lina sounds  waterway. 

District  of  Columbia.    See  Washington. 

Dividing  Creek  (La  Trappe  River),  Md.    See  La  Trappe  River. 

Division  engineers 26 

Divisions,  engineer 26 

Doboy  bar,  Ga.,  improvement  of 331 

Dock'lines,  establishment  of 864 

Dog  Island  Harbor,  St.  George  Sound,  Fla.    See  Carrabelle  Harbor. 

D(^  River,  Miss,  (see  Pascagoula  River) 407 

Doherty,  Mamie  (canal  boat),  wreck  of 153 

Dolphins,  building  of 874 

Dominion  of  Canada: 

Commerce  through  St.  Marys  Falls  Canal,  Ont 721 

Transmission  of  electrical  power  into  United  States  at  Niagara  Falls..  893.895 

Dorchester  Bay,  Mass.,  improvement  of 63 

Double  Bayou,  Tex.,  improvement  of 458, 459 

Dover,  Del.,  examination  and  survey  of  St.  Jones  River  up  to 218 

Drawbridges: 

See  also  Bridges. 

Rules  for  opening  of 865 

Drawings.     See  Map?. 

Dred^xe  boats: 

Columbia  River,  Ores:,  and  Wash.,  mouth  to  Willamette  River 820 

Mississippi  coast  harbors 419 

New  York  Harbor,  N.Y 1-57 

Oregon  coast  harbors ^06 

Pensacola  Harbor,  Fla 383 

Savannah  Harbor,  Ga 324 

Washint^ton  State  coast  harbors 806 

Willamolt e  lliver,  Grog. ,  below  Portland S20 

Dry  Straits,  Alaska,  examination  for  alternative  channel  to  Wrangell  Narrows.       Sol 

Duck  Ooek  (Smyrna  River),  Del.    See  Smyrna  River. 

Duck  Island  Harbor,  Conn.: 

Construction  of  harbor  of  refuge 103 

Exaniinalif)!!  and  survey  of  harbor  of  refuge,  and  for  breakwater  at  Kelsev.^ 
Point .^ * .       122 

Duck  River,  Tenn.,  examination  up  to  Centerville 571 

Duluth  Canal  and  Harbor,  Minn.: 

Channels  in  wators  connecting  Great  Lakes,  improvement  of 715 

Examination  and  survoy  of  harbor,  including  its  entrance 648 

Improvement  of 029 

Dunkirk  Harbor,  N.  Y.:  * 

Examination  of 770 

lmprovom(.'nt  of 762 

Dutch  Island  Harl)or,  R.  I.     Sec  Narragansett  Bay. 

Duwamish  llivor.  Wash.: 

Improvement  of.     See  Pugot  Sound  and  tributaries. 

Wreck  at  (i  eorgetown S49 

Duxbur\'  Harbor,  Mass.,  improvement  of 69 

E. 

East  Bay  Ravou,  Tex.,  impTovemeia  ol 458,459 

East  Hoothbav  Harbor,  Me.,  exAmvtvaWow  ?^Ti^i  s>\iiN^>j 44 

East  Branch   EightmWe  RWer  (,\i'^Lm\i\\T^^ov^^,^oTvTv.,  ^t.'^x^xx^^^^^       ^OL 
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East  (Ambrose)  channel.  New  York  Harbor,  N.  Y.    See  New  York  Harbor. 

East  Chester  Greek,  N.  Y.: 

Examination  and  survey 156 

Improvement  of 128 

Eastern  Bay,  Md.    See  Claiborne  Harbor. 

Eastern  Branch  (Anacoetia  River),  D.  C.    See  Anacostia  River. 

Eastern  Branch.  Elizabeth  River,  Va.    See  Elizabeth  River. 

East  Norwalk  Harbor,  Conn.     See  Norwalk  Harbor. 

East  Pass,  Carrabelle  Harbor,  Fla.    See  Carrabelle  Harbor. 

East  Pearl  River,  Miss,  and  La.,  examination  and  survey  of  mouth 420 

East  River,  Ga.    See  Brunswick  Harbor. 

East  River,  N.  Y.: 

Examination  and  sun'ey  between  North  Brother  and  South  Brother  islands.      155 

Improvement  of 137 

Wreck  in 154 

East  Twin  River,  Wis.    See  Two  Rivers  Harbor.        • 

Echo  Bay  Harbor,  New  Rochelle,  N.  Y.: 

Examination  and  survey 155 

Improvement  of 125 

Eclipse  (schooner),  wreck  of 121 

Eden  (schooner),  wreck  of 193 

Edisto  River,  S.  C: 

Examination  of  North  Fork  up  to  Orangeburg 323 

Examination  of  South  Fork  up  to  Scotts  bridge 323 

Eel  River,  Mass.    See  Plymouth  Harbor. 

Eightmile  River,  Conn.,  examination  and  survey 122 

Electrical  power: 

Mississippi  River,  Government  dams  between  St.  Paul  and  Minneapolis, 

Minn 542 

Niagara  River,  N.  Y.,  control  and  regulation  of 893 

Tennessee  River,  Elk  River  shoals  to  Florence,  Ala 572 

Elizabeth  River,  N.  J.,  improvement  of 176 

Elizabeth  River,  Va. : 

Improvement  of  Norfolk  Harbor  and  its  approaches,  including  Hospital 

Point  and  Eastern  and  Southern  branches 265 

improvement  of  waterway  to  Albemarle  Sound,  via  Currituck  Sound 275 

Iinprovement  of  waterway  to  sounds  of  Nortn  Carolina,  via  Pasquotank 

River 274 

Improvement  of  Western  Branch 268 

Wrecks  in  Norfolk  Harbor 279 

Elk  Point,  S.  Dak.    See  Missouri  River. 

Elk  River,  Md.,  improvement  of 222 

Elk  River,  Tenn.  and  Ala.,  examination  up  to  Fayette ville 572 

Elk  River  Shoals  Canal,  Ala.    See  Tennessee  River. 

Elwood.  Kans.,  improvement  of  Missouri  River  at 546, 547 

Embankments.    See  Fortifications. 

Embury  (steamer),  wreck  of  (see  Niagara  River) 769 

Emma  K  (steamer),  wreck  of 280 

Emplacements.    See  Fortifications. 

Employees,  civilian  assistants  to  engineer  ofhcers 24 

Endicott  Board 9 

Engineer  depots 21, 22, 23 

Engineer  divisions 26 

Engineer  oflScers,  civilian  assistants  to 24 

E^neer  Post  and  School,  Washington.  D.  C  buildings  for 899, 900 

Engineer  troops: 

Equipment  of 23  . 

New  engineer  battalions 6 

Engineers,  Hoards,  etc.,  of.    See  Boards  and  Commissions. 

Engineers,  Corps  of.    See  Corps  of  Engineers. 

Engineers,  division 26 

Engineers,  OflSce  of  the  Chief  of,  officers  on  duty 904  • 

Engineers,  The  Board  of ^ 

Ekiuipment,  engineer,  of  troops *^ 

Eno  Basin,  Buffalo,  N.  Y.:  ^ 

Improvement  of  Buffalo  entrance -Sj^ 

Improvement  of  Lake  Erie  entrance 

EHO  1908 u 
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Erie  Harbor,  Pa.:  ^•i^ 

Examination  of,  including  protection  of  Preeque  Isle  Peninsula 770 

Improvement  of 761 

Brie  LaKe.    See  Northern  and  Northwestern  Lakes. 

Escambia  River,  Fla.,  improvement  of 386 

EsopuB  Greek,  N.  Y.    See  Saugerties  Harbor. 

Essex  River,  Mass.,  improvement  of 47 

Estero  Bay,  Fla.,  exammation  and  survey 369 

Estherville-Minim  Creek  Canal,  S.  C. ,  improvement  of 314 

Estimates  of  appropriations  required: 

Fortifications 20 

Rivers  and  harbors,  etc 26,858 

Eureka,  Cal.    See  Humboldt  Harbor. 

Everett  Harbor,  Wash.,  improvement  of 842 

Examinations  oif  rivers  and  narbors,  estimate  of  appropriation  for 26. 858 

Excelsior  (barge),  wreck  of 96 

Executive  departments,  Washington,  D.  C,  telegraph  line.    See  Public  build- 
ings and  grounds. 

Executive  mansion  and  office,  Washington,  D.  C.    See  Public  buildings  and 
grounds. 

Expenditures: 

Fortifications 17 

Rivers  and  harbors 25 

Expounder  (barge),  wreck  of 9 

F. 

Fairhaven  Harbor.  Mass.,  improvement  of 81 

Fairport  Harbor,  Ohio: 

Improvement  of 765 

Wreck  in 760 

Fairy *rCaddo)  Lake,  Tex.  and  La.    See  Cypress  Bayou. 

Falia,  Bogue,  La.,  improvement  of 433 

Fall  River  Harbor,  Mass.,  improvement  of 89 

Falls  of  Ohio  River,  ^Louisville,  Ky.    See  Ohio  River. 

Fayette,  Ala.,  examination  of  Sipsey  River  up  to 420 

Fayetteville,  Tenn.,  examination  of  Elk  River  up  to 572 

Feather  River.'Cal.: 

See  also  California  Debris  Commission. 

Improvement  of 797 

Federalsburg,  Md.,  examination  and  survey  of  Northwest  Fork,    Nanticoke 
River  up.to 240 

iP^mandina' Harbor,  Fla.: 

See  also  Cumberland  Sound. 

Examination  and  survey  of  waterway  to  Savannah,  Gra 346 

Improvement  of 345 

Improvement  of  waterway  to  Savannah,  Ga 341 

Ferry  (Caddo)  Lake,  Tex. 'and  La.  ^See  Cypress  Bayou. 

Fifteen-foot  rock,  San  Francisco  Harbor,  Cal.,  examination  and  survey 797 

Filtration  plant,  Washin^on  Aqueduct,  D.  C.    See  Washington. 

Finders, 'range  and  "position.    5tf«  Fortifications. 

Fire  control  at  fortincations.    See  Fortifications. 

Fishing  Creek,  N.  C,  improvement  of 282 

Fish  traps,  or  weirs:       -^ 

gr^^^In  Puget  Sound,  Wash.,  inspection,  etc.,  of 837 

P  T^-Permits  for  construction  of 874 

Fivemile  River  Harbor,  Conn.,  improvement  of 116 

Flag  River,  Wis.    See  Port  Wing  Harbor. 

Fltit  Lake,  La.    See  Grand  River. 

Flint  River,  Ga.,  improvement  of 377 

Florida,  water  h)racinths  in 367 

Florida  East  Coast  Railway  Co.,  basin  at  Miami,  Fla.    See  Biscayne  Bay. 

Flushing  Bay,  N.  Y.,  improvement  of 134 

Fond  du  Lac  Harbor,  Wis.    See  Fox  Rivet. 
Foreign  possessions.    See  Alaalca  and  \i\sv3\^  Y^RfinasvssiA. 
Fore  River,  Portland,  Ue.    See  PotlVaa^BaiW, 
Fore  (Weymouth)  River,  Uaaa.    See^€iyBvo\>Ji^^v?«. 
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Forked  Deer  River,  Tenn.:  Page* 

Improvement  of 661, 662 

F*    Survey  of  South  Fork 660 

Forked  River,  N.  J.,  examination  and  survey  up  to  town  of  Forked  River 217 

Fort  Caswell,  N.  C,  wrecks  near t 306 

Fort  Crockett,  Gralveston,  Tex.,  sea  wall,  embankment,  and  fill 16, 473 

Fort  Gratiot,  Mich.,  wreck  opposite 743 

Fortifications: 

A.ppropriations 10, 17 

Batteries 9,10,11,12 

Batteries  in  insular  posssesions 16 

Board  of  EngineerSjThe 9 

Board  on  Fortifications  or  other  Defenses  (Endicott  BoEurd) 9 

Electrical  installations 13 

Electrical  installations,  insular  possessions 16 

Emplacements,  modernizing  the  older 12 

Estimates  of  appropriations  required 20 

Fire  control 12 

Fire  control  at  batteries  in  insular  possessions 17 

General  statement  and  progress  of  work 9 

National  Coast  Defense  Board 9 

Preservation  and  repair  of 13 

Preservation  and  repair  of  torpedo  structures 16 

Projects 9 

Renairs  and  protection  at  defenses  of  Charleston,  Pensacola,  Mobile,  and 

New  Orleans 14 

Searchlights 13 

Searchlights,  insular  possessions 17 

Sea  walfi  and  embankments 16 

Seawalls,  defenses  of  Galveston,  Tex 16,473 

Sites 13 

Sites,  insular  possessions,  procurement  of 17 

Submarine  mines 16 

Submarine  mines,  insular  possessions 17 

Supplies  for  seacoast  defenses 14 

Fort  Leavenworth,  Elans.,  engineer  depot 21,22,23 

Fort  Mason,  Cal.,  engineer  depot 21, 22, 23 

Fort  Mott,  N.  J.,  wreck  near 193 

Fort  Pierre,  S.  Dak.    See  Missouri  River. 

Fort  Point  channel,  Boston,  Mass.    See  Boston  Harbor. 

Fort  Snelling,  Minn.,  bridge  across  Mississippi  River  to  St.  Paul 901 

Fowle.  Edith  (schooner),  wreck  of 279 

Fox  River,  Wis.: 

Improvement  of 667 

Improvement  below  Depere,  including  Green  Bay  Harbor 662 

Operating  and  care  of  locks  and  dams 669 

Frankfort  Harbor,  Mich.,  improvement  of 710 

Franklin,  La.: 

Improvement  of  waterway  to  Mermentau 441 

Wreck  in  Bayou  Teche,  near 431 

Freeport  Creek,  N.  Y.,  examination  of  channel  to 166 

French  Broad  River,  Tenn.,  improvement  of 667 


Gaffing.    See  Grauging. 
Galena  F' 


G. 


t  River,  111.,  operating  and  care  of  lock  and  dam 529 

Galleries,  cable.    See  Fortifications. 
Galveston  and  Brazos  Canal,  Tex. : 

Improvement  of 458, 463, 465 

■^"    Operating  and  care 469 

Galveston  Ba^r  and  Harbor,  Tex.: 

Construction  of  sea  wall,  embankment,  and  fill  at  Fort  Crockett  and  of  sea 

Hi  wall  from  Thirty-ninth  to  Forty-fifth  streets 16,473 

Defenses  of ^ 

Examination  of  Galveston-Texas  City  cliaimc\,  mlii  ^\mdl  wA  «^AsaaX«^Nsst 

improvement ^«x 

ImpiYTvemeiit  o/ channel  across  Hannareei,  lAAi«B'P%» 
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Gralveston  Bay  and  Harbor,  Tex. — Continued.  P««8. 

Improvement  of  Galveston  channel  from  inner  bar  to  Fifty-eixth  Ftreet.v.       4^2 

Improvement  of  Galveston-Texas  City  channel 453 

Improvement"  of  harbor  entrance 449 

Improvement  of  Port  Bolivar  channel 455 

Improvement  of  waterway  to  Brazos  River 458, 463, 465 

Improvement  of  waterway  to  Houston 455 

Improvement  of  West  Bay 458,463,465 

Operating  and  care  of  Morgan  Canal 458 

Wrecks  off  Vircinia  Point  and  entrance  to  Clear  Creek 473 

Gardiners  Bay,  N.  i .,  examination  of  channel  between  Threemile  Harbor  and.      155 

Gary  Harbor,  Ind.,  examination  and  survey  for  breakwater 681 

Gasconade  River,  Mo. : 

Examination  up  to  Gascondy,  with  plan  and  estimate  for  improvement. . .      550 
Improvement  of 549 

Gascondy,  Mo.    See  Gasconade  River. 

Gauging: 

Columbia  River,  Oreg.  and  Wash 830 

Hydrological  observations,  Ottertail  Lake  and  River  and  Red  Lake  and 
Red  I^ke  River,  Minn.,  and  Big  Stone  Lake  and  Lake  Traverse,  Minn. 

andS.  Dak 540 

Michigan  Lake,  variations  in  surface  level  on  east  shore 687 

Mississippi  River  and  principal  tributaries 541,863 

Northern  and  Northwestern  Lakes,  level 887, 893 

Gay,  Phineas  H.  (schooner),  wreck  of 76 

Gedney  channel.  New  York  Harbcw,  N.  Y.    See  New  York  Harbor. 

General  rock,  Wickford  Harbor,  R.  I.,  examination  and  survey 97 

Genesee  River,  N.  Y.    See  Charlotte  Harbor. 

George  Lake,  St.  Johns  River,  Fla.    See  Volusia  bar. 

Georgetown  Harbor,  D.  C.    See  Washington. 

Georgetown  Harbor,  S.  C.    See  Winyah  Bay. 

Georgetown  Harbor,  Wash.,  wreck  in 849 

Georgia  (lighter),  wreck  of 392 

Gladstone  Harbor,  Mich.,  improvement  of 649 

Glen  Allan,  Miss.,  examination  of  Lake  Washington  from  Steele  Bayou  to 504 

Glencove  Harbor,  N.  Y.,  improvement  of 133 

Gloucester  Harbor,  Mass. : 

Examination  and  survey 77 

Improvement  of 50 

Gordon  Lake,  Del . ,  examination  and  survey  for  canal  via 218 

Gosport  Harbor,  N.  H.     See  Isles  of  Shoals  Harbor. 

Government  Printing  Office,  Washington,  D.  C,  telegraph  line.    See  Public  build- 
ings and  grounds. 

Govemmenttdegraphline,  Washington,  D.  C.   ;S^ee  Public  buildings  and  grounds. 

Governors  Island,  New  York  Harbor,  N.  Y.,  enlargement  of,  etc 160 

Gowanus  Bay,  N.  Y.,  improvement  of 159 

Granby,  S.  C.     See  Congaree  River. 

Grand  Calumet  River,  111.  and  Ind.     See  Calumet  River. 

Grand  Haven  Harbor,  Mich. ,  improvement  of 695 

Grand  Island,  Niagara  River,  N.  Y.,  wreck  of  steamer  Embury 769 

Grand  Lake,  Mermentau  River,  La.     See  Mermentau  River. 

Grand  Marais,  Mich.,  improvement  of  harbor  of  refuge 645 

Grand  Marais,  Minn.: 

Examination  for  rebuilding  piers  and  enlarging  harbor  basin,  with  plan 

and  estimate  of  cost 648 

Improvement  of  harbor 626 

Grand  Rapids,  Wabash  River,  lock  and  dam.    See  Wabaah  River. 

Grand  River,  La.,  improvement  of 437 

Grand  River,  Mich.: 

See  also  Grand  Haven  Harbor. 

Examination  with  a  view  to  regulation  of  floods 715 

Improvement  of 697 

Grand  River,  Ohio.    See  Fairport  Harbor. 

Grand  View,  N.  Y.     See  Hudson  River. 

Grants  Pass,  Ala.,  examination  and  survey  of  channel  connecting  Mobile  Bay 
and  Mississippi  Sound  via 420 

Gratiot,  Fort,  Mich.,  wreck  oppoaixe 743 
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Grays  Harbor,  Wash. :  P««^ 

Examination  for  canal  to  Pug^t  Sound 850 

Improvement  of  entrance 831 

Improvement  of,  between  Aberdeen  and  the  entrance,  including  dredge 
construction 806,833 

Grays  River,  Wash.,  improvement  of 829 

Great  Chazy  River,  N.  Y.,  wreck  at  Coopersville 76 

Great  Diamond  Island,  Portland  Harbor,  Me.,  examination  and  survey  of  pas- 
sage between  Peaks  Island  and 44 

Great  Kanawha  River,  W.  Va.    See  Kanawha  River. 

Great  Lakes.    See  Northern  and  Northwestern  Lakes. 

Great  Pedee  River,  S.  C: 

Examination  and  survey  from  Georgetown  to  Pedee  Station 323 

Improvement  of 310 

Great  Salt  Pond,  Block  Island,  R.  I.,  improvement  of 96 

Great  Sodus  Bay,  N.  Y.,  improvement  of  harbor 772 

Great  South  Bay,  N.  Y.: 

Examination  of  channel  from  Jamaica  Bay  to  Peconic  Bay,  through 155 

Improvement  of 143 

Green  Bay  Harbor,  Wis.: 

Improvement  of 652 

Wreck  near  Tail  Point  light 669 

Green  Jacket  shoal,  Providence  River,  R.  I.,  removal  of 88 

Green  River,  Ky.: 

Improvement  above  mouth  of  Big  Barren  River 622 

Operating  and  care  of  locks  and  dams 623 

Greenwich  Harbor,  Conn.,  improvement  of 119 

Grounds,  public.  District  of  Columbia 242, 243, 885 

Guadalupe  River.  Tex.,  improvement  of,  from  Victoria  to  Aransas  Pass — Pass 
Cavallo  channel 467 

Guantanamo  Bay,  Cuba,  defenses  of 16 

Gulf  of  Mexico,  survey  for  14-foot  waterway  to  St.  Louis,  Mo.,  and  Lockport 
(Chicago) ,  111. ,  including  report  on  water  power  and  land  drainage 862 

Gulfport  Harbor,  Miss.: 

Diversion  of  improvement  funds  to  construction  of  dredge  for  coast  harbors.      419 
Improvement  of  channel  to  Ship  Island  Harbor 414 

Gull  Ls^e,  Minn.,  reservoir  dam.    See  Mississippi  River  reservoirs. 

Gun  batteries.    See  Fortifications. 

Gut,  The,  Lake  Chanrplain,  Vt.    See  Champlain  Lake. 

Guyandot  River,  W.  Va.,  examination  of 612 

H. 

Hackensack  River,  N.  J.,  harbor  lines 865 

Hales  bar,  Tennessee  River,  lock  and  dam.    See  Tennessee  River. 

Hamburg  Cove  (Eightmile  River),  Conn.,  examination  and  survey 122 

Hamjpton  Roads,  Va.: 

Construction  of  piers  and  dredging  at  Jamestown  Exposition  grounds 261 

Defenses  of 9 

Improvement  of 269 

Improvement  of  approaches  to  Norfolk  Harbor 265 

Hanna  reef.  Ladies  Pass,  Tex.,  improvement  of  channel 458, 459 

Harbor  Beach,  Mich.,  improvement  of  harbor  of  refuge 730 

Harbor  Cove,  Gloucester,  Mass.    See  Gloucester  Harbor. 

Harbor  lines,  establishment  of 864 

Harbors  and  rivers.    See  Rivers  and  harbors. 

Harlem  (Bronx)  Kills,  N.  Y.    See  Harlem  River. 

Harlem  River,  N.  Y.: 

Improvement  of 139 

Wreck  in 154 

Harlingen,  Tex.,  examination  and  survey  of  Arroyo  Colorado  to  Point  Isabel, 
on  LagunaMadre 474 

Harlowe  Creek,  N.  C,  waterway  via.    See  Newbem-Beaufort  waterway. 

Hatchee  River,  Tenn.,  examination  up  to  Brownsville 571 

Havre  de  Grace,  Md.    8u  Susquehanna  River. 

Hawaiian  Islands: 

Defenses  of 16,17,19,20 

Hilo  Harbor,  improvement  of ^b^ 
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Hawaiian  Islands — Continued.  ^*9^ 

Honolulu  Harbor,  improvement  of 852 

Honolulu  Harbor,  reclamation  of  Quarantine  Island 853 

Pearl  Harbor,  improvement  of 852 

Hay  Lake  channel,  St.  Marys  River,  Mich.: 

Improvement  of 722 

Improvement  of  channels  in  waters  connecting  Great  Lakes 715 

Hell  Gate,  East  River,  N.  Y.    See  East  River. 

Hempstead  Harbor  (north  shore  of  Long  Island),  N.  Y.: 
JSee  also  Glencove  Harbor. 
Examination  of 155 

Hennepin  Canal,  111.    See  Illinois  and  Mississippi  Canal. 

Hero  (lighter),  wreck  of 154 

Herons,  Pass  aux,  Ala.,  examination  and  survey  of  channel  connecting  Mobile 
Bay  and  Mississippi  Sound,  via 420 

Highway  bridges,  Potomac  River,  Washington,  D.  C: 

Aqueduct  Bridge 875 

Replacing  Long  Bridge 876 

Roadway  at  tidal  reservoir,  Potomac  Park,  D.  C 242,243 

Highways.    See  Roads. 

Hill,  Deborah  T.  (schooner),  ^reck  of 154 

Hillsboro  Bay  and  River,  Fla.: 

Examination  and  survey  of  bay  from  turning  basin  to  head  of  the  estuary 

toward  Ybor 369 

Harbor  lines  in  bay 865 

Improvement  of 362 

Wrecks  at  Tampa 368,369 

Hilo  Harbor,  Hawaii,  improvement  of 854 

Hingham  Harbor,  Mass.,  improvement  of 67 

Hiwassee  River,  Tenn.,  improvement  of 569 

Holland  Harbor,  Mich.,  improvement  of 693 

Holmes  River,  Fla.,  improvement  of 381 

HolstoQ  River,  Tenn.,  improvement  of 570 

Homochitto  River,  Miss. : 

Examination  up  to  Yazoo  and  Mississippi  Valley  R.  R 449 

Improvement  of 432 

Honolulu  Harbor,  Hawaii: 

Defenses  of 16, 17, 19, 20 

Improvement  of 852 

Reclamation  of  Quarantine  Island 853 

Hookton,  Cal.    See  Humboldt  Harbor. 

Hoquarten  Slough,  Oreg.    See  Tillamook  Bay. 

Horn  Harbor,  Va.,  examination  of 264 

Horn  Island  Harbor  and  Pass,  Miss.: 

Improvement  of  harbor  {see  Pascagoula  River) 407 

Improvement  of  pass 412 

Horn  River,  N.  Y.,  examination  of  channel  to  Peters  Neck  Point,  through 
Peters  Neck  (Long  Beach)  Bay 155 

Horseleg  shoals,  Coosa  River,  Ga.,  examination  and  survey 393 

Horseshoe  Lake,  St.  Joseph,  Mo.,  survey  of  Missouri  River  for  preventing  cut-off 
into 550 

Hospital  Point,  Norfolk  Harbor,  Va.,  removal  of 266 

Housatonic  River,  Conn.: 

k^    See  also  Milford  Harbor. 

Improvement  of 110 

Housatonic  (steamer),  wreck  of 323 

Houston,  Tex.,  waterway  to  Galveston.    See  Galveston  Bay  and  Harbor. 

Howard  University  reservoir,  W^ashington  Aqueduct,  D.  C.    See  Washington. 

Hudson  River,  N.  Y.: 

See  also  New  York  Bay  and  Harbor. 

Channel  to  Upper  Nyack,  Nyack,  South  Nyack,  Grand  View,  Piermont, 
through  the  stone  pier,  to  mouth  of  Sparkill  River,  or  Creek,  and  thence 

to  main  channel,  examination  and  survey 155 

Improvement  of 144 

New  York  Harbor,  roel  oft  "Piei  K.    See^e^  York  Harbor. 
Peekskill  Harbor.    ScePeeV»V\\\^«i^w. 
Rondout  Harbor.    SeeB.oTvdoMX.liM>oQ^. 
Saugerties  Harbor.     See  SavLsert.\eal^w\>oT . 
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Hudson  River,  N.  Y.— Continued.  ^H^ 

Stonehouse  bar,  New  Baltimore,  removal  of 145 

Stuyveeant  Harbor.    See  Stuyveeant  Harbor. 

Tarrytown  Harbor.    See  Tarrytown  Harbor. 

Wrecks  in 153,164 

Humboldt  Bay  and  Harbor,  Cal.: 

Examination  and  survey  of  entrance 797 

Improvement  of 795 

Huntii^ton  Harbor,  N.  Y.,  improvement  of 132 

Huron  Harbor,  Ohio,  improvement  of 748 

Huron  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Wrecks  near  Thunder  Bay  Island  and  off  Lexing^n,  Mich 742 

Husseys  Sound,  Portland  Harbor,  Me.,  examination  and  survey  from  main 
channel  to,  between  Peaks  and  Great  Diamond  islands 44 

Hutchinson  River  (East  Chester  Creek),  N.  Y.    See  East  Chester  Chreek. 

Hyacinths,  water,  removal  of: 

From  Florida  waters 8<17 

From  Louisiana  waters 447 

From  Texas  waters 447,457 

Hyannis  Harbor,  Mass.,  wreck  in 99 

Hydraulic  mining  in  California.    See  California  Debris  Commission. 

Hydraulics.    iSe«  Water  levels.  ^v^^ 

Hydrology.    5e«  Water  levels. 

I. 

Ulinois  and  Mississippi  Canal,  111.: 

Construction  of,  with  descriptive  and  historical  sketch 884 

Improvement  of  pool  between  Locks  29  and  35,  Rock  River 529 

Operating  and  care 528,688 

Ulinois  River,  111.: 

Improvement  of 682 

Operating  and  care  of  locks  and  dams 683 

Operating  snag  boats  and  dredge  boats 523 

Survey  for  14-foot  waterway  from  Lockport  (Chicago),  111.,  to  St.  Louis. 
Mo.,  and  mouth  of  the  Mississippi,  including  report  on  water  power  ana 

land  drainage 862 

Indiana  chute.  Falls  of  Ohio  River,  improvement  of 612 

Indiana  Harbor,  Ind.,  examination  ana  survey 682 

Indian  River,  Fla.,  improvement  of 862 

Inland  waterways.    See  Canals  and  Waterways. 

Inside  routes.    See  Canals  and  Waterways. 

Insular  possessions: 
See  also  Alaska. 

Defenses  of 16, 17, 19, 20 

Hilo  Harbor,  Hawaii,  improvement  of 854 

Honolulu  Harbor,  Hawaii,  improvement  of 852 

Honolulu  Harbor,  Hawaii,  reclamation  of  Quarantine  Island 853 

Pearl  Harbor,  Hawaii,  improvement  of 852 

Ponce  Harbor,  P.  R.,  wreck  in 857 

Porto  Rico,  erection  of  structures  in  navigable  waters  of 866 

San  Juan  Harbor,  P.  R^  improvement  of 855 

International  Commission,  Permanent,  of  Congresses  of  Navigation 864 

Invincible  rocks,  San  Francisco  Harbor,  Cal.,  examination  and  survey. 797 

Isabel,  Point,  Tex.,  examination  and  survey  of  Arroyo  Colorado  from  Harlingen 

to,  on  Laguna  Madre 474 

Islais  Creek,  or  River,  Cal.,  examination  of 797 

Island  possessions.    See  Insular  possessions. 

Island  Queen  (schooner);  wreck  of 48 

Isles  of  Shoals  Harbor,  Me.  and  N.  H.: 

Examination  and  survey 44 

Improvement  of 41 

Istokpoga  Creek,  Fla.    See  Kiesimmee  River. 

Itta  fiena,  Miss.,  examination  of  Roebuck  Lake  up  to QOd 
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J*  Pa«B. 

JaokBonville,  Fla.: 

See  also  St.  JohiiB  River. 

Improvement  of  St.  JohiiB  River  opposite v 348 

Wrecks  in  St.  Johns  River  at 368 

Jacksonville,  N .  C,  examination  and  survey  of  New  River  up  to 906 

Jamaica  Bay,  N.  Y.: 

Examination  and  survey,  includi  ug  en ( ranee  at  Rockaway  Inlet  and  watere 

having  outlet  in  Dead  Hoise  Inlet 155 

Examination  of  channel  to  Peconic  Bay,  through  Great  South  Bay 155 

James  River,  Va.: 

See  also  Hampton  Roads. 

Construction  of  permanent  landing  pier  at  Jamestown  Island 262 

Improvement  of. 258 

Wreck  at  Richmond 263 

Wrecks  near  Newport  News 280 

Jamestown  Exposition,  Va.,  construction  of  piers  and  dredging  in  connection 
with 261 

Jamestown  Island,  James  River,  Va.    See  James  River.  . 

Jefferson,  Tex.    See  Cypress  Bayou. 

Jekyl  Creek,  Ga.,  waterway  via.    See  Savannah-Femandina  waterway. 

Johnson,  Kate  (schooner),  wreck  of 280 

Johnsons  Bayou,  La.,  improvement  of 474 

Johnsons  Creek,  or  River,  Conn.    See  Bridgeport  Harbor. 

Jordan  River,  Miss.,  improvement  of 416 

Judith,  Point,  R.  I.: 

I  %  Construction  of  harbor  of  refuge 91 

I-  K Examination  of  harbor  of  refuge,  with  plan  and  estimate  for  improvement.        97 

f  ^^Improvement  of  pond  entrance 93 

K. 

Kalamazoo  River,  Mich.,  improvement  of 691 

Kampeville  lock  and  dam,  Illinois  River,  111.     See  Illinois  River. 

Kanawha  River,  W.  Va.: 

Improvement  of 601 

Operating  and  care  of  locks  and  dams 601 

Karquines  (Carquinez)  Strait,  Cal.,  examination  and  survey  from  San  Francisco 
Bay  to  Stockton,  including 797 

Katalla  Bay,  Alaska,  examination  ot,  and  adjacent  bays 851 

Kelseys  Point,  Duck  Island  Harbor,  Conn.,  examination  and  survey  at 122 

Kennebec  River,  Me.: 

Defenses  of 9 

Improvement  of 35 

Kenosha  Harbor,  Wis.,  improvement  of 665 

Kentucky  River,  Ky.: 

Improvement  of 608 

Operating  and  care  of  locks  and  dams 611 

Keokuk  (Des  Moines  Rapids)  Canal  and  dry  dock,  Mississippi  River.    See 
Mississippi  River. 

Kettle  Point,  Providence  River,  R.  I.,  examination  and  survey  to 97 

Kewaunee  Harbor,  Wis.: 

Examination  of,  with  plan  and  estimate  for  improvement 670 

Improvement  of 655 

^Keweenaw  Bay- Lake  Superior  waterway,  Mich.: 

Examination  for  harbor  of  refuge  at  eastern  end,  with  plan  and  estimate  of 

cost 647 

Improvement  and  care 641, 642 

Keweenaw  Canal,  Mich.    See  Keweenaw  Bay-Lake  Superior  waterway. 

Keweenaw  Point  waterway,  Mich.    See  Keweenaw  Bay-Lake  Superior  wato*- 
way. 

Keyport  Harbor,  N .  J.,  improvement  of 171 

.  Key  West  Harbor,  Fla. : 

Defenses  of 9 

Examination  of 369 

Improvement  of 354 
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KiU  van  KuU,  N.  Y.  and  N.  J.:  Page. 

Improvement  of  Staten  Island-New  Jersey  channel 1 66 

Wreck  off  Constoble  Point,  N.J 183 

King  County,  Wash .    See  Puget  Sound-Lake  Washington  waterway . 

Kings  Mountain  battle  ^und,  S.  C,  erection  of  monument 903 

Kingston,  R.  I.    See  Point  Judith  Harbor  and  Pond. 

Kingston  Bay,  Mass.    See  Duxbury  Harbor. 

KinnikinnicK  River,  Wis.    See  Milwaukee  Harbor. 

Kissimmee  Lake  and  River,  Fla.,  improvement  of 355 

L. 

La  Conner,  Wash.    See  Swinomish  Slough. 

Ladies  Pass^  Tex.,  improvement  of  channel  across  Hanna  reef 458, 459 

Lafayette,  La.,  examination  and  survey  of  Bayou  Vermilion  to 449 

Lafourche  Bayou,  La.,  improvement  of. 428 

Lagrange  Bayou,  Fla.    See  Holmes  River. 

Lagrange  lock  and  dam,  Illinois  River,  111.    See  Hlinois  River. 

Ls^na  Madre,  Tex.,  examination  and  survey  from  Harlingen,  on  Arroyo 
Colorado,  to  Point  Isabel 474 

Lake  Michigan  Car  Ferry  Transportation  Co. ,  wreck  of  Barge  No.  t 681 

Lakes,  Great.    See  Northern  and  Northwestern  Lakes. 

Lake  Survey.    See  Northern  and  Northwestern  Lakes. 

Lake  Washin^n  Canal,  Wash.    See  Washington  Lake. 

L'Anguille  River,  Ark.,  improvement  of 517 

Lanlaord,  Samuel  D.  (schooner),  wreck  of 239 

Larchmont  Harbor,  N.  Y.,  improvement  of 124 

LaTrappe  River,  Md.,  improvement  of 232 

Lavaca  ^ay,  Tex.,  examination  and  survey  of  channel  from  Pass  Cavallo  to 
Port  Lavaca 474 

Leaf  River,  Miss.,  improvement  of 410 

Leavenworth,  Fort,  Kans.,  engineer  depot 21, 22, 23 

Leech  Lake,  Minn.    See  Mississippi  River  reservoirs. 

Lee  Slough,  Apalachicola  River,  Fla.    See  Apalachicola  River. 

Lemon  Creek,  N .  Y.  (see  Staten  Island-New  Jersey  channel) 166 

Leonardtown  Harbor,  Md.    See  Breton  Bay. 

Levels,  water.    See  Water  levels. 

Levisa  Fork,  Big  Sandy  River,  Ky.: 

Examination  of  heieui waters,  including  Pound  River  and  Ruasel  Fork 612 

Improvement  of 604 

Lewes,  Del. : 

Canal  to  Rehoboth  Bay,  examination  and  survey. 218 

Iron  pier  in  Delaware  Bay,  maintenance  and  repair 191 

Lewes  Creek,  Del.,  examination  and  survey  for  canal  to  Rehoboth  Bay 218 

•Lewis  River,  Wash.,  improvement  of 827 

Lexington,  Mich.,  wreck  off 742 

Life-saving  exhibit,  Jamestown  Exposition,  Va.,  dredging  of  Bush  Creek  for 
accommodation  of 261 

Lighter  No.  1  (barge),  American-Hawaiian  Steamship  Co.,  wreck  of 797 

Linden  (steamer),  wreck  of 742 

linehan,  Bart  E.  (steamer),  wreck  of 560 

Little  Annemessex  River,  Md.    See  Crisfield  Harbor. 

Little  Bay  de  Noc,  Mich.    See  Gladstone  Harbor. 

Little  Creek,  Del.,  examination  of  Little  River  up  to  town  of 217 

Little  D'Arbonne  Bayou,  La.    See  D'Arbonne  Bayou. 

Little  Harbor,  Woods  Hole,  Mass.    See  Woods  Hole  Harbor. 

Little  Harbor.  N.  H.,  improvement  of  harbor  of  refuge 43 

Little  Kanawna  River,  W.  Va.  : 

Improvement  of 598 

Operating  and  care  of  locks  and  dams 600 

Survey  for  lock  and  dam  above  Lock  No.  5 602 

Little  Mua  River,  Ga.,  waterway  via.    See  Savannah-Femandina  waterway. 

Little  Narrasansett  Bay,  R.  I.  and  Conn.    See  Pawcatuck  River. 

Little  Pass,  Soda  Lake,  La.    See  Cypress  Bayou. 

Little  Pedee  River,  S.  C,  improvement  of 30^ 

Little  Pigeon  River,  Tenn.,  improvement  of ^^KV 

Little  River,  Del.,  examination  up  to  town  oi  LittW  Ote^Y *^^^ 

Utile  River  (part  of  Red  River),  La.    See  Red  K\v«t  \>e\o^  ^^>a\\«ii. 
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Little  River,  S.  C,  examination  at  mouth S0$ 

Little  Sarasota  Bay,  Fla.    Ste  Sarasota  Bay. 

Little  SodusBay,  N.  Y.,  improvement  of  harbor 77S 

Little  Tallahatcnie  River,  Miss.    See  Tallahatchie  River. 

Little  Tennessee  River,  Tenn.    See  Tennessee  River  above  Chattanooga 562 

Livingstone  channel,  Detroit  River,  Mich.    See  Detroit  River. 

Lockport,  111.,  survey  for  14-foot  waterway  to  St.  Louis,  Mo.,  and  mouth  of  the 
Mississippi 862 

Locks.    See  Canals,  Rivers  and  harbors,  and  Waterways. 

Logansport,  La.,  examination  of  Sabine  River  up  to 486 

Log  booms,  permits  for  construction  of 874 

Long  Beach  (Peters  Neck)  Bay,  N.  Y.,  examination  of  channel  from  Peters 
Neck  Point  to  Horn  River 155 

Long  Bridge,  Potomac  River,  Washington,  D.  C,  highway  bridge,  replacing..      876 

Long  Cove,  Me.,  examination  and  survey  of  Penobscot  Bay  from  MackB  Point 
to  Cape  Jellison 44 

Long  Island  Sound,  N .  Y.  and  Conn.,  defenses  of  eastern  entrance 9 

Long  Tom  River,  Oreg.    See  Willamette  River  above  Portland. 

Lorain  Harbor,  Ohio: 

Examination  and  survey  from  inner  end  of  piers  to  East  Erie  Avenue 

Bridge 761 

Improvement  of 75D 

Wreck  in 760 

Lorillard,  N.  J.,  wreck  near 18S 

Los  Angeles  River,  Cal.    See  Wilmington  Harbor. 

Louisa,  Ky.    See  Big  Sandy  River. 

Louisiana,  State  of,  water  hyacinths  in 447 

Louisville,  Ky.    See  Louisville  and  Portland  Canal. 

Louisville  and  Portland  Canal,  Ky.: 

Enlargement  of 612 

Operating  and  care , 617 

Loutre,  Pass  a,  Mississippi  River,  La.,  closing  crevasse  in 421 

Lowell,  Wash.,  examination  and  survey  of  Snohomish  River  up  to 850 

Lower  Cedar  Point,  Md.,  examination  and  survey  of  Potomac  Kiver  at 264 

Lower  Chipola  River,  Fla.,  improvement  of 373 

Lower  Thoroughfare,  at  Wenona,  Deal  Island,  Md.,  examination  of,  with  plan 
and  estimate  for  improvement 239 

Lubec  Channel,  Me.,  improvement  of 26 

Ludinsrton  Harbor,  Mich.,  improvement  of 704 

Lumberton  Branch,  Rancocas  River,  N.  J.    See  Rancocas  River. 

Lynch  River,  S.  C,  improvement  of 309 

Lynn  Harbor,  Mass.: 

Examination  and  survey 77 

Improvement  of 53 

M. 

kacatawa'(tug),  wreck  of 681 

McClellanville,  S.  C,  improvement  of  waterway  to  Charleston 319 

McCormick  (tug),  wreck  of 760 

Ma^on  Bayou,  La. ,  improvement  of 492, 494 

Madre,  Lacuna,  Tex.,  examination  and  survey  from  Harlingen,  on  Arroyo  Colo- 
rado, to  Point  Isabel 474 

Mail  Dock,  Bonita  channel,  San  Francisco  Harbor,  Cal.,  examination  and  survey 

of  rocks  near 797 

Main  Ship  channel,  New  York  Harbor,  N.  Y.    See  New  York  Harbor. 

Maiden  River,  Mass.,  improvement  of 56, 58 

Mall,  the,  Washington,  D.  C.    See  Public  buildings  and  grounds. 

Mamaroneck  Harbor,  N.  Y.,  improvement  of 123 

Manasquan  River,  N.  J.,  improvement  of 182 

Manatee  River,  Fla..  improvement  of 360 

Manchac  Bayou,  La.,  improvement  of 436 

Manchac.  Pass,  La.: 

Examination  between  Lakes  Maurepas  and  Pontchartrain,  with  plan  and 

estimate  for  improvement 4^ 

Examination  of  cnannels  in  Lake  Pontchartrain  to,  with  plan  and  estimate 
for  improvement 4^ 
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Manchester  Harbor,  Mass.,  improvement  of 51 

Mandeville,  La.    See  Pontchajtrain  Lake. 

Manhattan  Borough,  N.  Y.    See  New  York  Harbor. 

Manila  Bay,  Phihppine  Islands,  defenses  of 16, 17, 19, 20 

Manistee  Harbor  and  River^  Mich.,  improvement  of  harbor 706 

Manistique  Harbor,  Mich.,  improvement  of 648 

Manitowoc  Harbor,  Wis.,  improvement  of 668 

Manokin  River,  Md.,  improvement  of 238 

Manteo  (Shallowbag)  Bay,  N.  C,  examination  and  survey 306 

Mantua  Greek,  N.  J.,  improvementof 196 

Maps  and  charts: 

Military  and  other 898 

Minnetonka  Lake,  Minn 641 

Northern  and  Northwestern  Lakes 887 

Marcushook,  Pa. ,  improvement  of  ice  harbor  in  Delaware  River 190 

Marquette  Bay  and  Harbor,  Mich.: 

t)on8truction  of  harbor  of  refuge  in  bay 644 

Improvement  of  harbor 643 

Marshynope  Greek,  Md. ,  examination  and  survey  up  to  Federalsbuig 240 

Marthas  Vineyard,  Mass.    See  Vineyard  Haven  Harbor. 

Mason,  Fort,  GaL,  engineer  depot 21,22,23 

Massachusetts  Bay,  Mass.    'See  Boston  Harbor. 

Massapequa  Greek,  N.  Y.,  examination  of  channel  to 165 

Matagorda  Bay,  Tex.: 

£xamination  and  survey  from  Pass  Gavallo  to  Port  O'Gonnor  for  harbor. . .  474 

Examination  and  survev  of  channel  from  Pass  Cavallo  to  Port  Lavaca 474 

Examination  of  channel  to  Palacios,  through  Tres  Palacios  Bay 473 

Improvement  of  channel  from  Pass  Gavallo  to  Aransas  Pass 466 

Matawan  Greek,  N.  J.: 

See  also  Keyport  Harbor. 

Improvement  of 172 

Matinicus  Harbor,  Me . ,  examination  of,  with  plan  and  estimate  for  improvement .  44 

Mattaponi  River,  Va.,  improvement  of 248 

Mattituck  Harbor,  N.  Y.,  improvementof 131 

Maumee  Bay  and  River,  Ohio,    ^e^  Toledo  Harbor. 

Mayaguez  (tug),  wreck  of 857 

Mayflower  (boat),  wreck  of 560 

Mavsville,  N.  G.,  examination  of  ^Vhite  Oak  River  up  to 306 

Menerrin  River,  N.  G.,  improvement  of 278 

Memorials,  statutes,  etc.    See  Statutes,  memorials,  etc. 

Menominee  Harbor  and  River,  Mich,  and  Wis.: 

Examination  of  harbor  for  breakwater 669 

Improvement  of 650 

Menommee  River,  Milwaukee,  Wis.    See  Milwaukee  Harbor. 

Mericoneag  Sound,  Me.,  examination  and  survey  of  ledge  off  Potts  Point,  South 

Harpswell 44 

Mermentau,  La.    See  Mermentau  River. 

Mermen tau  River,  La.: 

Improvement  of,  including  tributaries 443 

Improvement  of  waterway  to  Franklin 441 

Merrimac  River,  Mass.: 

See  also  Newburyport  Harbor. 

Examination  and  survey  for  locks  and  dams  up  to  Haverhill 77 

Improvement  of 46 

Mexico,  Gulf  of,  survey  for  14-foot  waterway  to  St.  Louis,  Mo.,  and  Lockport 

(Ghicago),  111.,  including  report  on  water  power  and  land  drainage 862 

Miami,  Fla.    See  Biscayne  Bay. 

Mianus  River,  Gonn.,  examination  of  Goscob  Harbor 121 

Michigan  Gity  Harbor,  Ind.,  improvementof 678 

Michigan  Lake  (tee  alio  Northern  and  Northwestern  Lakes): 

Ganal  to  Stuigeon  Bay,  improvement  of,  including  harbor  of  refuge 663 

Ganal  to  Stuigeon  Bay,  operating  and  care 664 

Water  levels  on  east  shore,  variations  in 687 

Waterway  14  feet  deep  from  Lockport  (Ghicago),  111.,  to  St.  Louis,  Mo.,  and 

the  Gulf,  survey,  including  report  on  water  power  and  land  drainage 862 

Wreck  off  Galumet  Harbor,  111 681 


XXVIII  INDEX. 

Middle  Ground  shoal,  Vineyard  Sound,  Mass.,  wreck  near M 

Middle  Neebish  channel,  St.  Marys  River,  Mich.,  improvement  of 722 

Milan,  111.    See  Illinois  and  Mississippi  Canal. 

Milford  Harbor,  Conn.,  improvement  of IW 

Milford  Haven,  Va.,  improvement  of  harbor  at 2S8 

Mill  Creek,  or  River,  New  Haven,  Conn.    See  New  Haven  Harbor. 

Mill  Creek,  Southport,  Conn.    See  Southport  Harbor. 

Miller  Bay,  Lake  Winnebago,  Wis.    See  Fox  River. 

Mill  River,  New  Haven,  Conn.    See  New  Haven  Harbor. 

Mill  River,  Stamford,  Conn.    Su  Stamford  Harbor. 

Milneburg,  La.    See  Pontchartrain  Lake. 

Milwaukee  Bay,  Harbor,  and  River,  Wis.: 

j       Improvement  of,  including  harbor  of  refuge 661 

»       Improvement  of  inner  harbor 663 

Mines,  submarine.    See  Fortifications. 

Min^o  Creek,  S.  C,  improvement  of * 314 

Minim  Creek-Estherville  Canal,  S.  C. ,  improvement  of 314 

Mining  casemates.    See  Fortifications. 

Mining,  hydraulic,  in  California.    See  California  D6bris  Commission. 

Minisceongo  River,  N.  Y.,  examination  of,  with  plan  and  estimate  for  im- 

^  provement \M 

Minneapolis,  Minn.    See  Mississippi  River. 

Minnesota  River,  Minn.: 

Examination  of  Bois  de  Sioux  River,  Lake  Traverse,  and  Big  Stone  Lake 

for  diversion  of  waters  of  Red  River  of  the  North  into 542 

Improvement  of 536 

Minnetonka  Lake,  Minn.,  survey  of,  for  charting  purposes 541 

Mispillion  River,  Del.,  improvement  of 211 

Mission  Bay  rocks,  San  Francisco  Harbor,  Cal.,  examination  and  survey 797 

Mississippi  coast,  construction  of  dredge  for  harbors  on 419 

Mississippi  River: 

Brainerd  to  Grand  Rapids,  Minn.,  improvement  from 533 

Cairo,  111.,  to  Head  of  Passes,  improvement,  surveys,  etc 863 

Cairo,  111.,  to  Missouri  River,  improvement  from 520 

Cape  Girardeau,  Mo.,  to  Head  of  Passes,  levees 863 

Chicairo  (Lorkport),  111.,  to  St.  Louis,  Mo.,  and   the  Gulf.    See  St.  Louis, 
infra. 

Cubits  Gap  to  Head  of  Passes,  dredging  shoals 422 

Dams,  between  St.  Paul  and  Minneapolis.    See  St.  Paul,  infra. 

Des  Moines  Rapids  Canal  and  dry  dock,  operating  and  care 527 

Discharge  measurements,  including  tributaries.    iSec  Gauging,  infra. 

Dredge  and  snag  boats  above  Missouri  River,  operation  of 523 

Dredge  and  snag  boats  below  Missouri  River,  operation  of 519 

Electrical   power   development  from   surplus   water  flowing  over   dams 

between  St.  Paul  and  Minneapolis 542 

Fort  Snelling,  Minn.,  bridge  to  St.  Paul 901 

Gauging,  including  tributaries 541, 863 

Grand  Rapids  to  Brainerd,  Minn.,  improvement  from 533 

Gulf  of  Mexico  to  St.  Louis,  Mo.,  and  Lockport  (Chicago),  111.    See  St. 
Louis,  infra. 

Head  of  Pa3.-<es  to  Cape  Girardeau,  Mo.,  levees 863 

Head  of  Passes  to  Cubits  Gap,  dredging  shoals 422 

Head  of  Passes  to  headwaters,  surveys  from 863 

Head  of  Passes  to  Ohio  River,  improvement,  surveys,  etc 863 

Illinois  and  Mississippi  Canal,  111.     See  Illinois  ana  Mississippi  Canal. 
Illinois  River,  survey  for  14-foot  waterway  from  Lockport  (Cnicago),  III.,  to 
St.  Louis,  Mo.,  and  mouth  of  the  Mississippi,  including  report  on  water 

power  and  land  drainage 862 

Keokuk  (Des  Moines  Rapids)  Canal  and  dry  dock,  operating  and  care 527 

Levees,  Head  of  Passes  to  Cape  Girardeau,  Mo 863 

Lockport  (Chicago),  111.,  to  St.  Louis,  Mo.,  and  the  Gulf.    See  St.  Louia^ 
infra. 

Loutre,  Pass  a,  La. ,  closing  crevasse  in 421 

Mexico,  Gulf  of,  to  St.  Louis,  Mo.,  and  Lockport  (Chicago),  111.    See  St. 

Louis,  infra. 
MichigSin  Lake  to  St.  Loub,  ^o.,  a.w«\  vVve  C.wW.    S€ft^\..\/ss»a,\Tvtf^. 
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Minneapolis,  Minn.,  to  St.  Paul,  improvement  from 529 

Minneapolis,  Minn.,  to  St.  Paul,  operating  and  care  of  Lock  No.  2 531 

Minneapolis,  Minn.,  to  St.  Paul,  use  of  surplus  water  flowing  over  dams...  542 

Missouri  River,  above,  operation  of  snag  and  dredge  boats 523 

Missouri  River,  below,  removal  of  snaj^  and  wrecks 619 

Missouri  River  to  Ohio  River,  improvement  from 520 

Missouri  River  to  St.  Paul,  Minn.,  improvement  from 524 

Moline,  111.,  improvement  at 528 

Moline,  111.,  operating  and  care  of  lock 528 

Mouth  to  St.  Louis,  Mo.,  and  Lockport  (Chicago),  111.    See  St.  Louis,  infra. 

New  Orleans,  La.,  defenses  of 9, 14 

Ohio  River  to  Head  of  Passes,  improvement,  siu^eys,  etc 863 

Ohio  River  to  Missouri  River,  improvement  from 520 

Pass  a  Loutre,  La.,  closing  crevasse  in 421 

Plaquemine  Bayou,  La.,  con.struction  of  lock 437 

Pokegama  Falls,  Minn.,  reservoir  dam.    See  Reservoir  dams,  infra. 

Power  development  from  surplus  water  flowing  over  dams  between  St.  Paul  ' 

and  Minneapolis 542 

Reservoir  dams  at  headwaters,  construction  of 532 

Reservoir  dams  at  headwaters,  operating  and  care 534 

St.  Louis,  Mo.,  survey  for  14-toot  waterway  from  Lockport  (Chicago),  111., 

to  the  Gulf,  including  report  on  water  power  and  land  drainage 862 

St.  Paul,  Minn.,  bridge  to  Fort  Snelling 901 

St.  Paul,  Minn.,  gaujang 541 

St.  Paul,  Minn.,  to  Minneapolis,  improvement  from 529 

St.  Paul,  Minn.,  to  Minneapolis,  operating  and  care  of  Lock  No.  2 531 

St.  Paul,  Minn.,  to  Minneapolis,  use  of  surplus  water  flowing  over  dams. . .  542 

St.  Paul,  Minn.,  to  Missoun  River,  improvement  from 524 

Snag  and  dredge  boats  above  Missouri  River,  operation  of 523 

Snags  and  wrecks  below  Missouri  River,  removal  of 519 

Snelling,  Fort,  Minn.,  bridge  to  St.  Paul 901 

South  Pass,  examinations  and  surveys 424 

South  Pass,  maintenance  of  channel 425 

Southwest  Pass,  improvement  of,  including  shoals  between  Cubits  Gap  and 

Head  of  Passes 422 

Surplus  water  flowing  over  dams  between  St.  Paul  and  Minneapolis,  use  of . .  542 

Use  of  surplus  water  flowing  over  dams  between  St.  Paul  and  Minneapolis. .  542 

Vicksburg  Harbor,  Miss.,  improvement  of 496 

Water-level  observations,  including  tributaries 541, 863 

Water,  surplus,  flowing  over  dams  between  St.  Paul  and  Minneapolis,  use 

of 542 

Wrecks,  etc.,  above  Missouri  River,  removal  of 523 

Wrecks,  etc.,  below  Missouri  River,  removal  of 519 

liiflsiflsippi  River  Commission: 

Improvement  of  Mississippi  River 863 

Levees,  Head  of  Passes  to  Cape  Girardeau,  Mo 863 

Survey  for  waterway  from  Lockport,  111.,  to  St.  Louis,  Mo.,  and  the  Gulf. .  862 

Miflsissippi  Sound,  Miss,  and  Ala.: 

Channels  connecting  with  Mobile  Bay,  examination  and  survey 420 

Dredge  Ix^t  for  harbors  on  coast  of  Mississippi.    See  Mississippi  State. 
Gulf  port-Ship  Island  Harbor  channel,  and  Ship  Island  Pass.    See  Gulfport 

Harbor. 
Horn  Island  Harbor.    See  Pascagoula  River. 
Horn  Island  Pass.    See  Horn  Island  Pass. 

M isBiBsippij  State  of,  construction  of  dredge  for  harbors  on  coast  of 419 

Missoun  River: 

Contributions  from  private  agencies  for  improvement  at  Elwood,  Kans. .  546, 547 

Examination  and  survey  up  to  Sioux  City,  Iowa 551 

Improvement  of 543 

Survey  at  St.  Joseph,  Mo.,  for  preventing  a  cut-off  into  Lake  Contrary  and 

other  lakes 550 

Mobile  Bay  and  Harbor,  Ala. : 

Defenses  of ^  A< 

Examination  and  survey  of  channels  connecting  V\lYi^\HEM«}p^\^>iaA. .  *"^^v 

Improvement  of, '^^ 
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Mobile  Bay  and  Harbor,  Ala. — Continued. 

Improvement  of  bar  at  entrance  to  bay 396 

Removal  of  sunken  dry  dock  at  Mobile 420 

Moccasin  River  (Oontentma  Greek),  N.  G.    See  Gontentnia  Greek. 

Mokelumne  River,  Gal.,  improvement  of 792 

Moline  Harbor,  111. : 

Improvement  of 528 

Improvement  of  Mississippi  River  between  Missouri  River  and  St.  Paul. . .      524 
Operating"  and  care  of  lock 528 

Monongahela  Kiver,  W.  Va.  and  Pa.  : 

Improvement  of,  in  Pennsvlvania  ^at  Locks  2,  3,  5,  and  6) 579 

Improvement  of,  in  West  Virginia  (Locks  Nos.  8  to  15) 578 

Improvement  of  Pittsburg  Hsurbor 590 

flf  Operating  and  care  of  locks  and  dams 583 

Monroe  Harbor,  Mich.,  improvement  of 735 

Monroe  Lake,  St.  Johns  River,  Fla.    See  Volusia  bar. 

Monterey,  Cal.,  monument  at 903 

Montesano,  Wash.    See  Chehalis  River. 

Montpelier  (schooner),  wreck  of 742 

Monuments,  statues,  etc.    See  Statues,  memorials,  etc. 

Moore,  James  A.,  construction  of  Puget  Sound-Lake  Washington  Ganal  by 840 

Mooringsport,  La.    See  Cypress  Bayou. 

Morgan  Canal,  Tex.,  operating  and  care 458 

Mormon  Channel,  San  Joaquin  River,  Cal . ,  improvement  of 791 

Morris  Cove,  Now  Haven,  Conn.,  examination  and  survey 122 

Mortar  batteries.    See  Fortifications. 

Mosquito  Creek  Canal,  S.  C.    See  Santee  River. 

Mott,  Fort,  N.  J.,  wreck  near 193 

Mount  Desert,  Bar  Harbor,  Me.,  construction  of  breakwater 27 

Mount  Holly  Branch,  Rancocas  River,  N.J.    See  Rancocas  River. 

Mount  Hope  Bay,  Mass.    See  Fall  River  Harbor. 

Mount  Rainier  National  Park,  Wash . ,  construction  of  road 897 

Mount  Vernon,  Va.,  examination  and  survey  of  channel  in  Potomac  River  to. .      264 

Mud  Lake,  La.    See  Mermentau  River. 

Mud  River,  Ga.    See  Savannah-Femandina  waterway. 

Mud  River,  S.  C.    See  Savannah-Beaufort  waterway. 

Munisin^  Harbor,  Mich.,  examination  of 648 

Murderkill  River,  Del.,  improvement  of 209 

Muscle  Shoals  Canal,  Tennesse  River,  Ala. : 

Construction  of 563 

^Operating  and  care 566 

Muscoofee  (^luakogee),  Okla.    See  Muskogee. 

Muskegon  Harbor,  Mich.,  improvement  of 699 

Muskingum  River,  Ohio: 

Improvement  of 602 

^Operating  and  care  of  locks  and  dams 603 

Muskogee,  Okla.,  examination  of  Arkansas  River  to 519 

Mystic  River,  Mass.: 

.  Examination  and  survey 77 

?f  Improvement  of 54, 58 

Improvement  of,  below  mouth  of  Island  End  River 57 

Nansemond  River,  Va.,  improvement  of 269 

Nanticoke  River,  Del.  and  Md.: 

Examination  and  survey  Jof  Northwest  Fork  (Marshyhope  Creek)  up  to 

Federalsburg. 240 

Improvement  of ^ 236 

N antucket  Harbor,  Mass.,  construction'of, harbor  of  refuge 77 

Nantucket  Sound,  Mass.,  wrecks  in '..' 96 

Napa  River,  Cal.: 

Improvement  of f  794 

V  Wreck  in 797 

Narragansett  Bay,  R.  I.: 

See  also  Wickford  Harbor. 

Defenses  of 9 

Improvement  of 86 
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Narrows  of  Lake  Ghamplain,  N.  Y.  and  Vt.,  improvement  of 75 

Naael  River,  Wash.    See  Willapa  River. 

Nashville,  Tenn.    See  Cumberland  River. 

Natalbany  River,  La.    See  Tick&iw  River. 

National  Coast  Defense  Board 9 

National  parks.    See  Parks. 

Navesink  (North  Branch  of  Shrewsbury)  River,  N.J.    See  Shrewsbury  River. 

Navigable  waters.    See  Bridges,  Rivers  and  harbors,  and  Wrecks. 

Navigation ,  Congresses  of.  Permanent  International  Commission 864 

Neches  River,  Tex. : 

Examination  up  to  Angelina  River  and  plan  and  estimate  for  improvement 

up  to  Wiessbluff 486 

Improvement  of 476 

Neebish  channels,  St.  Marys  River,  Mich.,  improvement  of 722 

Neenah  (Fox)  River,  Wis.    See  Fox  River. 

Neponset  River,  Mass.,  improvement  of 63 

Neuse  River,  N.  C: 

Improvement  of 285 

Improvement  of  waterway  between  Newbem  and  Beaufort 290 

Neversink  River,  N.  Y.,  examination  and  survey 193 

Newark  Bay,  N.  Y.  and  N.  J.    See  Arthur  Kill  cmd  Passaic  River. 

New  Baltimore,  N.  Y.    See  Hudsbn  River. 

New  Bedford  Harbor,  Mass. : 

Defenses  of 9 

Improvement  of 81 

Newbem,  N.  C: 

See  also  Neuse  and  Trent  rivers. 

Improvement  of  waterway  to  Beaufort,  N.  C 290 

Newburyport  Harbor,  Mass. : 

Improvement  of 45 

Wreck  in 76 

New  Haven  Harbor,  Conn.: 

Construction  of  breakwaters 107 

Examination  and  survey,  including  Morris  Cove 122 

Improvement  of,  by  dredging,  etc 105 

Improvement  of  West  River 108 

Wreck  in 121 

New  Jersey-Staten  Island  channel: 

Examination  of  Arthur  Kill  at  westerly  side  of  Buckwheat  Island 184 

Harbor  lines  in  Arthur  Kill  around  Buckwheat  Island 864 

Improvement  of 164 

Wreck  in  Kill  van  KuU,  off  Constable  Point,  N.J 183 

New  London  Harbor,  Conn.: 

Examination  and  survey  of  Shaws  Cove 122 

Harbor  lines  in  Shaws  Cove 864 

Improvement  of,  including  Shaws  and  Winthrop  coves 98 

New  Orleans  and  Northeastern  Railroad.    See  Pontchartrain  Lake. 

New  Orleans,  battle  of,  monument  to  the  memory  of  soldiers  who  fell  in 902 

New  Orleans  Harbor,  La. : 

Defenses  of 9, 14 

Improvement  of.    See  Mississippi  River. 

Newport  Harbor,  Cal.,  examination  of 785 

Newport  Harbor,  R.  I.,  improvement  of 89 

Newi>ort  News,  Va.,  wrecks  near 280 

Newport  River..  X.  C: 

see  alto  Beaufort  Harbor. 

Improvement  of  waterways  between  Beaufort  and  New  River 294, 295, 297 

Improvement  of  waterway  between  Newbem  and  Beaufort 290 

New  River,  N.  C: 

Examination  and  survey  up  to  Jacksonville 306 

Improvement  of 294 

Improvement  of  waterways  to  Swansboro  and  Beaufort 294, 295, 297 

New  Rochelle,  N.  Y.    5e«  Echo  Bay  Harbor. 

New  Shoreham,  Block  Island,  R.  I.    See  Block  Island. 

NewtOD^Ak.: 

8m  aUo  Choctowhatchee  River. 

Extmination  of  Choctawlialchee  River  fof  %AtxK  de|^  lo^  \o ^^^ 
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NewtownCreek,  N.  Y.:  ^H^ 

Improvement  of 140 

Wreck  in 154 

New  Whatcom  (Bellingham)  Harbor,  Wash.: 

Examination  and  survey 850 

Improvement  of  Whatcom  Creek  waterway 845 

New  York  Bay  and  Harbor,  N.  Y.: 

Ambrose  channel ,  improvement  of,  including  dredge  ccmstniction 155 

Arthur  Kill.    See  Arthur  Kill. 

Battery,  the,  removal  of  shoal  in  Hudson  River  off  Pier  A 157 

Bay  Ridge  clumnel.    See  Bay  Ridge  channel. 

Bayside  channel,  improvement  of 155 

Bronx  River.    See  Bronx  River. 

Brooklyn.    See  East  River,  Gowanus  Bay,  and  Newtown  Greek. 

Coney  Island  channel.    See  Coney  Island  channel. 

Defenses  of 0 

Dredges,  construction  of 157 

East  ^mbrose)  channel.    See  Ambrose  channel,  tupra. 

East  Chester  Creek,    ^e^  East  Chester  Creek. 

East  River.    See  East  River. 

Flushing  Bay.    See  Flushing  Bay. 

Gedney  channel,  improvement  of 155 

Governors  Island,  enlargement  of 160 

Gowanus  Bay.    See  Gowanus  Bay. 

Harlem  River.    See  Harlem  River. 

Hell  Gate,  East  River.    See  East  River. 

Hudson  (North)  River,  removal  of  reef  off  Pier  A i 157 

Hudson  River,  wrecks  in 153 

Hutchinson  River  (East  Chester  Creek).    See  East  Chester  Creek. 

Improvement  of,  including  dredge  construction 155 

KiU  van  KuU.    See  Kill  van  Kull. 

Lemon  Creek.    See  Lemon  Creek. 

Main  Ship  channel,  improvement  of 155 

Main  Ship  channel,  wreck  in 161 

Narrows  to  the  sea,  improvement  from,  including  dredge  construction 155 

Newark  Bay.     See  Artnur  Kill  and  Passaic  River. 

New  Jersey-Staten  Island  channel.    See  New  Jersey-Staten  Island  channel. 

Newtown  Creek.    See  Newtown  Creek. 

North  (Hudson)  River.    See  Hudson  River,  supra. 

Pugleys  Creek,  wreck  at  entrance 154 

Red  Hook  channel.    See  Red  Hook  channel. 

Spuyten  Duyvil  Creek.    See  Spuyten  Duyvil  Creek. 

Staten  Island-New  Jersey  channel.    See  Staten  Island-New  Jersey  channel. 

Staten  Island  Sound.     See  Arthur  Kill. 

Supervision  of 858 

Wrecks  in 153,154,161 

Niagara  Falls,  Niagara  River,  N.  Y.     See  Niagara  River. 
Niagara  River,  N.  Y.: 

Black  Rock  Harbor  and  channel,  improvement  of 768 

Buffalo  Harbor,  improvement  of 764 

Control  and  regulation  of  waters  of,  and  preservation  of  the  falls 893 

Erie  Basin  and  Black  Rock  Harbor,  improvement  of  Buffalo  entrance 767 

.f    Erie  Basin  and  Black  Rock  Harbor,  improvement  of  Lake  Erie  entrance. .       766 

North  Tonawanda  to  Lake  Erie,  including  Tonawanda  Harbor,  improve- 
ment from 769 

Surveys,  etc.     See  Northern  and  Northwestern  Lakes. 

Tonawanda,  harbor  lines  at 865 

Tonawanda  to  Gill  Creek,  examination  of,  with  plan  and  estimate  of  cost.       770 

Wreck  of  steamer  Embury,  near  Grand  Island,  removal  of 769 

Nimick,  Alex  (steamer),  wreck  of 647 

Niobrara  River,  Nebr.,  construction  of  bridge  across 904 

Nolin  River,  Ky.     See  Green  River. 

Nomini  Creek,  Va.,  improvement  of 253 

lyToncommissioned  officers.    See  Corps  of  Engineers. 

.^ooksak  R  iver.  Wash . ,  impTovemeiit  oi.    See  ^\\^^\.  ^MTiA  Mid  tributaries. 

Noonday  rocks,  San  FranciBco  Haibox ,  C,a\. ,  ^laimVaaxKcs^  ^sA  «qis^>j 797 
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Norfolk  Harbor,  Va.:  P«««. 

Harbor  lines  in  Tanners  Creek 866 

Improvement  of,  and  approaches,  including  Hospital  Point 265 

Improvement  of  waterway  to  Albemarle  Sound,  via  Currituck  Sound 275 

Improvement  of    waterway  to  sounds  of    North    Carolina  (to    Pamlico 

Sound),  via  Pasauotank  River 274 

Improvement  of  Western  Branch,  Elizabeth  River 268 

Jamestown  Exposition  grounds,  pier  construction  and  dredging 261 

Wrecks  in 279 

Korth  Branch,  Chicago  River,  111.    Su  Chicago  Harbor  and  River. 

North  Branch,  Shrewsbury  River,  N.  J.    5ec  Shrewsbury  River. 

North  Brother  Island,  East  River,  N.  Y.,  examination  and  survey  between 
South  Brother  Island  and 155 

North  Carolina  Cut,  N.  C,  waterway  via.    See  Norfolk- Albemarle  Sound  water- 
way. 

Nortn  Carolina  sounds,  improvement  of  waterways  to  Norfolk,  Va 274, 275 

Northeast  River,  N.  C,  improvement  of 298 

Northern  and  Northwestern  Lakes: 

Channels  in  waters  connecting,  improvement  of 715 

Conmiercial  statistics,  Sault  Ste.  Marie  canals,  Mich 721 

Control  and  regulation  of  waters  of  Niagara  River,  and  preservation  of 

Niagara  Falls 893 

Surveys,  charts,  etc 887 

Water  levels 893 

Water  levels  on  east  shore  of  Lake  Michigan,  variations  in 687 

North  Fork,  Edisto  River,  S.  C,  examination  up  to  Orangeburg 323 

North  Fork,  Forked  Deer  River,  Tenn.    See  Forked  Deer  River. 

North  Fork,  Skagit  River,  Wash,    ^e^  Puget  Sound  and  tributaries. 

North  Hero  Island  channel  (The  Gut),  Lake  Champlain,  Vt.: 

Examination  and  survey 77 

Improvement  of 73 

North  Landing  River,  Va.  and  N.  C,  waterway  via.    See  Norfolk-Albemarle 
Sound  waterway. 

North  (Hudson)  River,  N.  Y.     See  Hudson  River,  under  New  York  Bay  and 
Harbor. 

North  River,  N.  C,  waterway  via.    See  Norfolk- Albemarle  Sound  waterway. 

North  River,  Wash.    See  Willapa  River. 

North  Tonawanda,  N.  Y.    See  Tonawanda  Harbor. 

Northwest  Fork,  Nanticoke  River,  Md.,  examination  and  survey  up  to  Fed- 
eralsburc 240 

Norwalk  Harbor,  Conn.,  improvement  of 115 

Nyack,  N.  Y.: 

See  also  Hudson  River. 

Wreck  in  Hudson  River,  opposite 154 

O. 

Oakland  Harbor,  Cal.^  improvement  of 786 

Obion  River,  Tenn.,  improvement  of 551 

Occoquan  ('reek,  Va.: 

Improvement  of 251 

Wrecks  in 263 

Ocklawaha  (Oklawaha)  River,  Fla.    See  Oklawaha  River. 

Ocmulgee  River,  Ga.,  improvement  of 336 

Oconee  River,  Ga.^  improvement  of 334 

Oconto  Harbor,  Wis.,  improvement  of 651 

Office  of  the  Chief  of  Engineers,  officers  on  duty  in 904 

Officers,  enpfineer,  civilian  assistants  to 24 

Officers  of  the  Corps  of  Engineers.    See  Corps  of  Engineers. 
Ogdensburj^  Harbor,  N.  Y.: 

Examination  of,  with  plan  and  estimate  for  improvement 779 

Improvement  of 777 

Ohio  River: 

Cairo,  111.,  to  mouth  of  Green  River,  Ky.,  examination  and  survey  for 

increasing  depth  by  dredging 578 

Examination  for  obtaining  6  and  9  foot  depths ^1^ 

Falls  at  Louisville,  Ky.,  improvement  at WL^VKl 

ENO  IdOS m 
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Ohio  River— Continued.  tf  **•«•• 

General  improvement 572 

Ice  piers 572 

Indiana  chute,  Louisville,  Ky.,  improvement  of 612 

Locks  and  dams,  examination  and  survey  for  6  and  9  foot  depths 578 

Locks  and  Dams  1-6,  operating  and  care 589 

Locks  and  Dams  2-7,  construction  of 587 

Locks  and  Dams  8,  11,  13,  18,  19,  26,  construction  of 593 

ILock  and  Dam  37,  construction  of 575 

(Louisville  and  Portland  Canal,  Ky.,  enlargement  of 612 

liouisville  and  Portland  Canal,  Ky.,  operating  and  care 617 

Pittsburg  Harbor,  Pa.,  improvement  of 590 

Pools  3,  4,  and  6,  dregingm 589 

Snag  boats,  operation  of 677, 589 

Okanogan  River,  Wash.,  improvement  of 847 

Oklawaha  River,  Fla.,  improvement  of 361 

Oldmans  Creek,  N.  J.,  examination  and  survey 218 

Old  Tam]^  Bay,  Fla.    See  Tampa  Bay. 

•Olympia  Harbor,  Wash.,  improvement  of 838 

'Onancock  River,  or  Creek,  Va.,  examination  and  survey  up  to  town  of  Onan- 

cock 280 

^Ontario  Lake.    See  Northern  and  Northwestern  Lakes. 
Ontonagon  Harbor  and  River,  Mich.: 

Examination  for  changing  course  of  river 647 

Improvement  of 639 

Orangeburg,  S.  C,  examination  of  North  Fork,  Edisto  River  up  to 323 

Orange  MiUs  flats,  St.  Johns  River,  Fla.,  improvement  at 349 

Orange  River,  Fla.: 

Examination  of 369 

Improvement  of 356, 367 

Ordnance.    Su  Fortifications. 

Oregon,  dredging  plant  for  harbors  on  coast 806 

Osage  River,  MO.: 

Examination  up  to  Niangua  River,  with  plan  and  estimate  for  improve- 
ment    551 

Improvement  of 648 

Oswegatchie  River,  N.  Y.    See  Ogdensburg  Harbor. 

Oswego  Harbor,  N.  Y.,  improvement  of 776 

Ottertail  Lake  and  River,  Minn.,  survey  of  (hydrological  observations) 640 

Ouachita  River,  Ark.  and  La.,  improvement  of 489 

Oyster  Creek,  Tex.,  improvement  of 458 

P. 

Pabst,  Fred  (steamer),  wreck  of 743 

Pacific  coast,  monument  at  Monterey,  Cal.,  to  commemorate  the  taking  possee- 

sion  of,  by  Commodore  Sloat 903 

Packard  rock,  San  Francisco  Harbor,  Cal.,  examination  and  survey 797 

Tagan  River,  Va.: 

Examination  of,  with  plan  and  estimate  for  improvement 280 

Improvement  of 270 

PalacioB,  Tex.,  examination  of  channel  to  Matagorda  Bay,  through  Tres  Palacioe 

Bay 473 

Pallas  (canal  boat),  wreck  of 681 

Pamlico  River,  N .  C,  improvement  of 283 

Pamlico  Sound,  N.  C: 

Improvement  of  waterway  to  Beaufort  Inlet 289 

Improvement  of  waterway  to  Norfolk,  Va 274 

Pamunkey  River,  Va.: 

Improvement  of 249 

W'reckin 263 

Parks,  public: 

District  of  Columbia,  improvement  and  care 242, 243, 885 

Mount  Rainier  National  Park,  Wash . .  construction  of  road 897 

Potomac  Park,  D.  C. ,  roadway  at  tidal  reservoir 242, 243 

Yellowstone  National  Park,  improvement  of 896 

Parsonage  (Baldwin)  Creek,  or  B-vver,  "^ . X .,  e^^ToiTvaXvo.^ ot  channel  to 155 
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Pascagoula  River,  Miss.:  Page. 

Improvement  above  Dog  River 409 

Improvement  below  Dog  River 407 

Improvement  below  Dog  River,  diversion  of  funds  to  construction  of 
(U-edge  for  coast  harbors 419 

Pasquotank  River,  N.  C,  waterway  via.    8u  Norfolk-North  Carolina  sounds 
waterway. 

Passaic  River,  N.  J.: 

Harbor  lines 865 

Improvement  of 162 

Pass  a  Loutre,  Mississippi  River,  La.,  closing  crevasse  in 421 

Pass  aux  Herons,  Ala.,  examination  and  survey  of  channel  connecting  Mobile 
Bay  and  Mississippi  Sound,  via 420 

PassCavallo,  Tex.: 

Examination  and  survey  of  channel  to  Port  Lavaca 474 

Examination  and  survey  to  Port  O'Connor  (on  Matagorda  Bay)  for  harbor. .      474 
Improvement  of  channel  to  Aransas  Pass 466 

Pass  Manchac,  La. : 

Examination  between  Lakes  Maurepas  and  Pontchartrain,  with  plan  and 

estimate  for  improvement 449 

Examination  of  cnannels  in  Lake  Pontchartrain  to,  with  plan  and  estimate 
for  improvement 449 

Patapsco  River,  Md.: 

Improvement  of,  and  channel  to  Baltimore 218 

Improvement  of  channel  to  Curtis  Bay 220 

Improvement  of  harbor  at  southwest  Baltimore  (Spring  Grarden) 221 

Wreck  in  Baltimore  Harbor 239 

Patchogue  River,  N.  Y.  («e«  Great  South  Bay) 143 

Paterson  (ferryboat),  wreck  of 153 

Patuxent  River,  Va.,  examination  of 264 

Pawcatuck  River,  R.  I.  and  Conn.,  improvement  of 97 

Pawpaw  River,  Mich.    See  St.  Joseph  Harbor. 

Pawtucket  (Seekonk)  Riv^r,  R.  I.,  improvement  of 85 

Peace  Creek,  or  River.  Fla.    See  Charlotte  Harbor.  . 

Peaks  Island,  Portlana  Harbor,  Me.,  examination  and  survey  of  passage  between 
Great  Diamond  Island  and 44 

Pearl  Harbor,  Hawaii : 

Defenses  of 16, 17, 19, 20 

Improvement  of 852 

Pearl  River,  Miss. : 

Examination  and  survey  of  mouth  of  East  Pearl  River 420 

Improvement  between  Edinbuig  and  Jackson 418 

Improvement  below  Rockport 417 

Peconic  Bay,  N.  Y.,  examination  and  survey  of  channel  to  Jamaica  Bay, through 
Great  South  Bay 155 

Pedee  rivers,  S.  C.    See  Great  Pedee  and  Little  Pedee. 

Peekskill  Harbor,  N.  Y.,  improvement  of 149 

Pend  Oreille  River,  Wash.,  improvement  of 848 

Pennsyb'ania  Railroad  station,  Washington,  D.  C 885 

Penobscot  Bay,  Me. : 

Examination  and  survey  from  Macks  Point  to  Cape  Jellison 44 

Examination  of  Rockport  Harbor,  with  plan  and  estimate  for  improvement       44 
Examination  of  Tenants  Harbor 44 

Penobscot  River,  Me.,  improvement  of 31 

Pensacola  Bay  and  Harbor,  Fla. : 

^r.,    Defenses  of 9, 14 

K^    Examination  of  bay  for  channel  to  quarantine  station  (on  Santa  Roea 

*<>        Sound) : 392 

^^Improvement  of  harbor,  including  dredge  construction 383 

'Wreck  in  harbor 392 

Pentwater  Harbor,  Mich.,  improvement  of 701, 702 

Pepperell  Cove,  Me.,  examination  and  survey 44 

Pequonnock  (Poquonock)  River,  Conn.    See  Bridgeport  Harbor. 

Pere  Marquette  Lake,  Mich.    Su  Ludington  Harbor. 

Permanent  International  Commission  of  Congresses  of  Navigation 864 

Permits: 

For  construction  of  bridges ^Rfc^""^RRi^'SV% 
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Permits— Continued.  i^«. 

For  diversion  of  water  from  Niagara ^River,  N.  Y.,  and  for  transmission  of 

electrical  jwwer  from  Canada 893 

For  erection  in  Porto  Rico  of  structures  other  than  bridges 866 

For  erection  of  structures  other  than  bridges 874 

Perc^uimans  River,  N.  C,  improvement  of 276 

Pemwig  bar,  Delaware  River: 
See  also  Delaware  River. 
Improvement  of 189 

Perth  Amboy,  N.  J.,  wreck  in  Raritan  River  near 183 

Petaluma  Creek,  Cal.,  improvement  of 793 

Petersburg,  Va.    See  Appomattox  River. 

Peters  Neck  Bay  and  Point,  N.  Y.,  examination  of  channel  to  Horn  River. . .       155 

Petoskey  Harbor,  Mich.,  improvement  of 714 

Philadelphia,  Pa.: 

Improvement  of  Delaware  River  at 184 

Wreck  in  Delaware  River  at 193 

Philadelphia,  Baltimore  and  Washington  Railroad  station,  Washington,  D.  C.      885 

Philippine  Islands,  defenses  of 16, 17, 19, 20 

Pierhead  lines,  establishment  of 864 

Piermont,  N.  Y.    See  Hudson  River. 

Pierre,  S.  Dak.    See  Missouri  River. 

Pierre,  Fort,  S.  Dak.    See  Missouri  River. 

Piers: 

Construction  of,  in  connection  with  Jamestown  Exposition,  Va 261 

Permits  for  construction  of 874 

Permits  for  construction  of,  in  Porto  Rico 866 

Pigeon  Bayous,  Ia.,  iniprovement  of 437 

Pike  Creek,  Wis.    See  Kenosha  Harbor. 

Pine  Bluff,  Ark.,  examination  and  improvement  of  Arkansas  River  at. .  504, 510, 519 

Pine  Island  Sound,  Fla.    See  Charlotte  Harbor. 

Pine  Lake  and  River  (Charlevoix  Harbor),  Mich.^  improvement  of 712 

Pine  River,  Minn.    See  Mississippi  River  reservoirs. 

Pittsburg  Harbor,  Pa. : 

See  also  Allegheny,  Monongahela,  and  Ohio  rivers. 

Improvement  of 590 

Plantation  Creek,  Ga.,  improvement  of 338 

Plaquemine  Bayou,  La.,  improvement  of 437 

Plaquemine  Brule  Bayou,  La.,  examination  of,  with  plan  and  estimate  for  im- 
provement        449 

Plymouth  Harbor,  Mass.: 

Examination  and  survey 77 

Improvement  of 70 

PocomoKe  River,  Md.,  improvement  of 231 

Poesten  Kill,  N.  Y.,  wreck  off  mouth 153 

Point  Isabel,  Tex.,  examination  and  survey  of  Arroyo,  Colo.,  from  Harlingen  to, 
on  Lapiina  Madre 474 

Point  Judith  Harbor  and  Pond,  R.  I.: 

Construction  of  harbor  of  refuge 91 

Examination  of  harbor  of  refuge,  with  plan  and  estimate  for  improvement. .        97 
Improvement  of  pond  entrance 93 

Pokegama  Falls,  Mississippi  River,  Minn.    See  Mississippi  River  reservoirs. 

Pollock  Rip  shoal,  Nantucket  Sound,  Mass.,  wrecks  on  and  near 96 

Ponce  Harbor,  P.  R.,  wreck  in 857 

Ponchatoula  River,  La.    See  Tickfaw  River. 

Pontchartrain  Lake,  La.: 

Examination  from  West  End,  Spanish  Fort,  and  Milneburg  to  draws  of 
New  Orleans  and  Northeastern  R.  R.,  also  to  Mandeville,  the  Tangi- 
pahoa, and  Pass  Manchac,  with  plan  and  estimate  for  improvement 449 

Examination  from  West  End  to  Bayou  St.  John,  and  thence  to  Milneburg. .      449 

Poquonock  River,  Conn.    See  Bridgeport  Harbor. 

Porcupine  Island,  Bar  Harbor,  Me.,  construction  of  breakwater 27 

Portage  Lake  and  Lake  Superior  canals,  Houghton  County,  Mich.    See  Ke- 
weenaw Bay — I^ake  Superior  waterway. 

Portage  Lake,  Manistee  County,  Mich.,  improvement  of  harbor  of  refuge 708 

Portage  River,  Houghton  County,  Mich.,  waterway  via.    See  Keweenaw  Bay — 

Lake  Superior  waterway. 
PortagelRi ver,  Ohio.    iScc  Port  CWntoii  UmV^ot . 
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Port  Arthur  Canal,  Tex. :  Page. 

Improvement  of  (see  Sabine  River) 475 

Operating  and  care 476 

Port  Bolivar,  Tex.,  improvement  of  channel  to 455 

Port  Chester  Harbor,  N.  Y.: 

Examination  and  survey 155 

Improvement  of 122 

Port  Clinton  Harbor,  Ohio,  improvement  of 745 

Port  Harford,  Cal.    See  San  Luis  Obispo  Harbor. 

Port  Huron,  Mich.,  improvement  of  Black  River  at 736 

Port  Jefferson  Harbor,  N.  Y..  improvement  of 129 

Portland,  Ky.    See  Louisville  and  Portland  Canal. 

Portland,  Me.: 

Defenses  of 9 

Examination  and  survey  of  passage  between  Peaks  Island  and  Great  Dia- 
mond Island,  between  main  channel  and  Husseys  Sound 44 

Improvement  of  harbor 37 

Port  Lavaca,  Tex.,  examination  and  survey  of  channel  to  Pass  Oavallo 474 

Port  O'Connor,  Tex.,  examination  and  survey  of  Matagorda  Bay  from  Pass 
Cavallo  to,  for  harbor 474 

Porto  Rico: 

Erection  of  structures  in  navigable  waters  of 866 

Improvement  of  San  Juan  Harbor 855 

Wreck  in  Ponce  Harbor 857 

Port  Royal  (Beaufort)  River,  S.  C,  waterway  between  Beaufort,  S.  C,  and 
Savannah.    See  Savannah  Harbor  improvement. 

Port  Royal  Sound,  S.  C,  defenses  of 9 

Portsmouth  Harbor,  N.  H.: 

Defenses  of 9 

Examination  and  survey  of  Pepperell  Cove 44 

Port  Tampa,  Fla.    See  Tampa  Bay. 

Port  WaahinKton  Harbor,  Wis.,  improvement  of 660 

Port  Wing  Ilarbor,  Wis.,  improvement  of 635 

Position  hnders,  range  and.    See  Fortifications. 

Post,  engineer,  Washington,  D.  C,  buildings  for 899, 900 

Potomac  Park,  Washington,  D.  C. : 

Improvement  of 240, 885 

Roadway  across  inlet  gates  at  tidal  reservoir 242, 243 

Potomac  River: 

See  also  Washington,  D.  C. 

Aqueduct  Bridge,  Washington,  D.  C,  repair  of 875 

Examination  and  survey  at  Alexandria,  Va 265 

Examination  and  survey  at  Lower  Cedar  Point,  Md 264 

Examination  and  survey  below  Washington,  D.  C,  for  channel  400  feet 

wido 264 

Examination  and  survey  of  channel  to  Mount  Vernon,  Va 264 

Highway  bridge  at  Washington,  D.  C 876 

Improvement  at  Washington.  D.  C 240 

Improvement  l)elow  Washington,  D.  C 243 

Potomac  Park,  I).  C,  roadway  across  inlet  gates  at  tidal  reservoir 242, 243 

Wrecks  at  Washington,  D.  C,  and  Alexandria,  Va 263 

Wrecks,  etc.,  in  tidal  reservoir,  Washington,  D.  C 240 

Potter  (sloop),  wreck  of 239 

Potts  Ilarbor  and  Point,  Me.,  examination  and  survey  of  ledge  off  Potts  Point. .        44 

Pound  River,  Va.,  examination  of 612 

Power,  water: 

Mississippi  River,  dams  between  St.  Paul  anvl  Minneapolis,  Minn 542 

Niagara  liiver,  N.  Y.,  control  and  regulation  o' 893 

Tennc88«'e  River,  Elk  River  shoals  to  Florence,  Ala 572 

Presque  Isle  Ilarbor,  Marquette,  Mich.    See  Marquette  Bay. 

Pres(^ue  Isle  Peninsula,  Erie,  Pa.    See  Erie  Harbor. 

Printing  Office,  Government,  Washington,  D.  C,  telegraph  line.    See  Public 
buildings  and  grounds. 

Projects.    See  Fortifications  and  Rivers  and  harbors. 

Providence  Ilarbor  and  River.  R.  I.: 

Examination  and  survey  to  Kettle  Point ^^ 

Improvement  of ^ 

Improvement  of  Pawtucket  (Seekonk)  RWet 
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Providence  Harbor,  and  River,  R.  I.— Continued.  Ptg». 

Removal  of  Green  Jacket  dioal 88 

Wreck  below  Sassafras  Point 96 

Provincetown  Harbor,  Mass.: 

I  mprovement  of 72 

Wreck  in 77 

Public  buildings  and  grounds,  District  of  Ck)lumbia 242, 243, 885 

Public  parks.    Su  Parks. 

Puget  Sound,  Wash.: 

Defenses  of 9 

Examination  for  canal  to  Gra>rs  Harbor 860 

Improvement  of,  and  tributaries,  including  dredee  construction 806, 835 

loiprovement  of  waterway  to  Lake  Washington,  oy  United  States  and  by 

James  A.  Moore 840 

Inspection,  etc.,  of  fish  traps 837 

Survey  of  waterway  to  Lake  Washington 850 

Pugleys  Creek,  N.  Y.,  wreck  at  entrance 154 

Pultnejrville  Harbor,  N.  Y.,  improvement  of : 772 

Punta  Gorda,  Fla.    See  Charlotte  Harbor. 

Purification  of  water  supply  of  Washington,  D.  C.    See  Washington. 

Puyallup  River,  Wash.: 

See  also  Piiget  Sound  and  tributaries  and  Tacoma  Harbor. 

Examination  and  survey  up  to  Puyallup 850 

Q. 

Quarantine  Tsland,  Honolulu  Harbor,  Hawaii,  reclamation  of 853 

Queen  City  (steamer),  wreck  of 96 

Queens  Creek,  Va.,  examination  up  to  Capital  Landing  bridge 264 

Queenstown  Harbor,  Md.,  improvement  ot 225 

Quinnipiac  River,  New  Haven,  Conn.    See  New  Haven  Harbor. 

B. 

Raccoon  Creek,  N.  J.,  improvement  of 197 

Racine  Harbor,  Wis.,  improvement  of 664 

Rahway  River,  N .  J.,  examination  of 184 

Rainier,  Mount,  National  Park,  Wash.,  construction  of  road 897 

Raisin  River,  Mich.    See  Monroe  Harbor. 

Rancocas  River,  N.  J.,  improvement  of 194 

Range  and  position  finders.     See  Fortifications. 

Rappahannock  River,  Va.,  improvement  of 254 

Raritan  Bay  and  River,  N.  J.: 

See  also  Keyport  and  Shoal  harbors. 

Improvement  of  bay 169 

Improvement  of  river 173 

Wrecks  near  Lorillard  and  Perth  Amboy 183 

Red  Hook  channel.  New  York  Harbor,  N.  Y.,  improvement  of 159 

Red  Lake  and  Red  Lake  River,  Minn.: 

Improvement  of  (see  Red  River  of  the  North) 537 

Survey  of  (hydrolojrical  observ^ations) 540 

Red  River,  lia..  Ark.,  Tex.,  and  Okla: 

Cypress  Bayou  and  lakes  to  Jefferson,  Tex.    See  Cypress  Bayou. 

Examination  between  Fulton,  Ark.,  and  the  Washita,  Okla 486 

Examination  of  Boyce  Landing,  La 504 

Improvement  above  Fulton,  Ark 484 

Improvement  below  Fulton,  Ark 486 

Rectification  of  mouth  by  Mississippi  River  Commission 863 

Red  River  of  the  North,  Minn,  and  N.  Dak.: 

Examination  of 542 

Examination  of  Bois  de  Sioux  River,  Lake  Traverse,  and  Big  Stone  Lake 

for  diversion  of  waters  of,  into  Minnesota  River 542 

Improvement  of 537 

Regulations  and  rules: 

For  navigation  of  canals 865 

For  opening  of  drawbridges 865 

Rehoboth  Bay,  Del.,  exammalioiv  ?iivd  mrv^^  lot  e«wi.\lci  Delaware  Bay  near 

Lewes *^^^ 

Eeeervations,  public.    See  Parka 
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Reeer  voire :  ?»«•• 
Mississippi  River,  headwaters.    See  Mississippi  River. 
Tidal  reservoir,  Potomac  River,  D.  C.    See  Potomac  River. 
Washington  Aqueduct,  D.  C.    See  Washington. 

Richland  Creek,  Tenn.,  examination  of 571 

Richmond  Harbor,  Va.: 
See  also  James  River. 

Wreck  in  James  River 26S 

Rivers  and  harbors: 

Appropriations  for  operations  during  the  past  year 25 

Board  of  Engineers  for 857 

Board  of  Engineers,  The 9 

Bridges,  construction  and  alteration 866, 868, 873 

Bridges,  reflations  for  opening  of  draws 866 

En^neer  divisions 26 

Estimate  of  appropriations  for 26, 858 

Expenditures  aunnp  the  past  year 25, 26 

Harbor  lines,  establishment  of 864 

Regulations  for  navi^tion  of  canals 865 

Regulations  for  opemng  of  drawbridges 865 

Status  of  works 2S 

Structures  other  than  bridges,  permits  for  erection  of 874 

Structures  other  than  bridges,  permits  for  erection  of,  in  Porto  Rico 866 

Roads: 

At  tidal  reservoir,  Potomac  Park,  D.  C,  across  inlet  gates 242, 243 

In  Mount  Ranier  National  Park,  Wash 897 

In  Yellowstone  National  Park 896 

Roanoke  River,  N.  C,  improvement  of 27S 

Roche  Harbor,  Wash.    See  Puget  Sound  and  tributarie. 

Rockaway  Inlet,  N.  Y.,  examination  an4  survey  of  entrance  to  Jamaica  Bay  at.  155 

Rockhall  Harbor,  Md.,  improvement  of 224 

Rockhaven,  N.  Dak.,  ice  harbor.    See  Missouri  River  improvements. 

Rock  Island  (steamer),  wreck  of 851 

Rockland  Harbor,  Me.,  improvement  of 82 

Rockport,  Me.,  examination  of  harbor,  with  plan  and  estimate  for  improvement.  44 

Rockport,  Mass.,  harbor  of  refuge  in  Sandy  Bay.    See  Sandy  Bay. 

Rock  River,  111.    See  Illinois  and  Mississippi  Canal. 

Rocky  River  Harbor,  Ohio,  examination  of. 760 

Roebuck  Lake,  Miss.,  examination  up  to  Itta  Bena •  504 

Romerly  Marsh,  Ga.,  waterway  via.    See  Savannah-Femandina  waterway. 

Rondout  Harbor,  N.  Y.,  improvement  of 147 

Root  River,  Wis.    See  Racine  Harbor. 

Rouge  River,  Mich.,  improvement  of 733 

Rough  River,  Ky.: 

Improvement  of 625 

Oporatinj^  and  care  of  lock  and  dam ■  626 

Round  Lake,  Mich.    See  Charlevoix  Harbor. 

Ruby  (steamer),  wreck  of 368 

Rules  and  regulations.    See  Regulations  and  rules. 

Russel  Fork  (of  the  Levisa),  Big  Sandy  River,  Va.  and  Ky.,  examination  of. .  612 

S. 

Sabine  Lake,  Pass,  and  River,  Tex.: 

Examination  of  river  up  to  Logansport,  La.,  and  Belzora,  Tex 486 

Improvement  of  mouth  of  river  ana  of  channel  through  lake 475 

Improvement  of  Sabine  Pass  Harbor 477 

Saco  River,  Me.,  improvement  of 39 

Sacramento  River,  Cal.: 

See  also  California  Debris  Commission. 

Examination  and  survey  up  to  Feather  River 800 

Improvement  of 797 

Sag  Harbor,  N .  Y.,  improvement  at 136 

Saginaw  River,  Mich.,  improvement  of 727 

St.  Albans  Harbor,  Vt.,  examination  and  survey 77 

St.  Andrews  Bay,  Fla.,  examination  and  survey 3ft^ 

St.  Clair  Canal,  Lake,  and  River,  Mich.:  , 

ExaminatioD  and  survey  of  river  between  ^\iBBfe\\  li^axi^  wA  QitwA'^ ^sosX .        -^5^ 
ImprovemeDt  of  channels  in  waters  connecdn^  ti)ki^  QixeaX  V«S^ 
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St.  Clair  Canal,  Lake  and  River,  Mich. — Continued.  ?««•• 

Operating  and  care  of  canal 738 

Wrecks  in  river 742, 743 

St.  Croix  Lake  and  River,  Wis.  and  Minn.,  improvement  of 535 

St.  Francis  River,  Ark.,  improvement  of 5^.7 

St.  George  Sound,  Fla.    See  Carrabelle  Harbor. 

St.  John  Bayou,  La.,  examination  of  Lake  Fontchartrain  to  West  End  and 
Milneburg 449 

St.  Johns  River,  Fla.: 

Examination  and  survey  from  Jacksonville  to  Sanford 369 

Examination  and  survey  from  Sanford  to  Lake  Harney 369 

Improvement  at  Jacksonville 348 

Improvement  between  Jacksonville  and  the  ocean 347 

Improvement  between  Jacksonville  and  Falatka,  including  Orange  Mills 

flats 349 

Improvement  of  Volusia  bar,  and  between  Volusia  bar  and  Lake  Monroe. .      350 
Wrecks  at  Jacksonville 368 

St.  Jones  River,  Del.: 

Examination  and  survey  up  to  Dover 218 

Improvement  of 213 

St.  Joseph,  Mo.: 

Improvement  of  Missouri  River 543 

Survey  of  Missouri  River  for  preventing  cut-off  into  Lake  Contrary  and 
other  lakes 550 

St.  Joseph  Harbor  and  River,  Mich.: 

Improvement  of  harbor 687 

Improvement  of  river 687, 688 

St.  Josephs  BaVj  Fla.,  examination  of 399 

St.  Lawrence  River,  N.  Y.    See  Cape  Vincent  and  Ogdensburg  harbors. 

St.  Louis,  Mo.    See  Mississippi  River. 

St.  Louis  Bay  and  River,  Minn,  and  Wis.    See  Duluth  Harbor. 

St.  Lucia  Inlet,  Fla.,  examination  and  survey 360 

St.  Marks  River,  Fla.,  examination  up  to  town  of  St.  Marks  and  thence  to  Talla- 
hassee Lumber  Co.  bridge 392 

St.  Marys  River  and  St.  Marys  Falls  Canal,  Mich.: 

Channels  in  waters  connecting  the  Great  Lakes,  improvement  of 715 

Commercial  statistics 721 

Improvement  of  Hay  Lake  and  Neebish  channels 722 

Improvement  of  river  at  the  falls 717 

Operating  and  care  of  canal 720 

Surveys,  etc.    See  Northern  and  Northwestern  Lakes. 

St.  Michael  Canal,  Alaska,  improvement  of 850 

St.  Paul  Minn.: 

See  also  Mississippi  River. 

Bridge  across  Mississippi  River  to  Fort  Snelling 901 

Gauging  Mississippi  Kiver  at 541 

St.  Peters  River,  Minn.    See  Minnesota  River. 

Sakonnet  Harbor  and  River,  R.  I.: 

Improvement  of  harbor 83 

Improvement  of  river 84 

Wreck  in  harbor 96 

Salem  River,  N.  J.,  improvement  of 199 

Saline  River,  Ark. ,  examination  and  survey 519 

Salmon  Bay,  Wash.    See  Puget  Sound- Lake  Washington  waterway. 

Salmon  Creek,  N.  Y.    See  Pultneyville  Harbor. 

Saluda  River,  S.  C,  examination  between  Columbia  and  Hollow  Creek 323 

Sampit  River  (Georgetown  Harbor),  S.  C.    See  Winyah  Bay. 

San  Antonio  Bay,  Tex.,  channel  from  Aransas  Pass- Pass  Cavallo  channel  to 
Victoria,  on  Guadalupe  River,  via.    See  Aransas  Pass. 

San  Antonio  estuary,  Cal.    See  Oakland  Harbor. 

Sandbeach  (Harbor  Beach),  Mich.    See  Harbor  Beach. 

San  Diego  Harbor,  Cal.: 

r^tj    Defenses  of 9 

j    Examination  and  survey,  including  entrance 78^ 

I'J    Improvement  of 779 

SAuduaky  Harbor,  Ohio,  impTovemeiit.  o( 74|5 

Sandwich  Islands.    See  HawaiVaii  \s\widft. 
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Sandy  Bav,  Cape  Ann,  Mass.,  construction  of  harbor  of  refuge 48 

Sandy  Lake,  Minn.    See  Mississippi  River  reservoirs. 

San  Francisco  Bay  and  Harbor,  Oal. : 

Defenses  of 9 

Engineer  depot  at  Fort  Mason 21, 22, 23 

Examination  and  survey  of  Mission  Bay,  Packard,  Whiting,  Invincible, 
Noonday,  Anita,  and  Fifteen-foot  rocks;  also  Centissima  and  Sears  rock 

and  rocKS  near  Mail  Dock  in  Bonita  channel 797 

Improvement  of  Oakland  Harbor 786 

Sanitary  District  of  Chicago,  111.,  application  to  reverse  flow  of  Calumet  River.      677 

San  Jacinto  River,  Tex.    See  Galveston-Houston  waterway. 

San  Joaquin  River,  Cal. : 

See  aUo  California  Debris  Commission. 

Examination  and  survey  of,  and  Stockton  Channel,  from  San  Francisco  Bay 

to  Stockton 797 

Improvement  of 789 

Improvement  of  Stockton  and  Mormon  channels 791 

San  Juan  Harbor,  P.  R.,  improvement  of 856 

San  Leandro  Bay,  Cal.    See  Oakland  Harbor. 

San  Luis  Obispo  Harbor,  Cal.,  improvement  of 784 

San  Pablo  Bay,  Cal. : 

Examination  and  survey  from  San  Francisco  Bay  to  Stockton,  including. .       797 
Improvement  of 789 

San  Pearo  Bay  and  Harbor,  Cal.: 

Construction  of  deep-water  harbor 780 

Examination  and  survey  of  Wilmington  inner  harbor  for  increase  of  depth.      786 
Examination  of  deep-water  harbor  for  extension  of  breakwater  to  shore, 

with  plan  and  estimate  of  cost 785 

Improvement  of  Wilmington  inner  harbor 782 

Santa  Rosa  Sound,  Fla.,  examination  of  PensacoLa  Bay  to  quarantine  station  on .      392 

Santee  River,  S.  C.,  improvement  of 314 

Sarasota  Bay,  Fla.,  improvement  of 358 

Sasanoa  River,  Me.,  improvement  of 34 

Sassafras  Point,  Providence  Harbor,  R.  1.,  wreck  below 96 

Saugatuck  Harbor,  Mich.,  improvement  of 691 

Saugatuck  River,  Conn.,  improvement  of 120 

Saugerties  Harbor,  N.  Y.,  improvement  of 146 

Saugus  River,  Mass.    See  Lynn  Harbor. 

Sauk  River,  Wis.    See  Port  Washington  Harbor. 

Sault  Ste.  Marie,  Mich.    See  St.  Marys  River. 

Sausal  Creek,  Cal.    See  Oakland  Harbor. 

Savannah  Harbor  and  River,  Ga.: 

Defenses  of 9 

Examination  and  survey  of  river  for  30  miles  below  Augusta 346 

Examination  and  survey  of  waterway  to  Femandina,  Fla 346 

Improvement  of  harbor,  including  dredge  construction  and  waterway  to 

Beaufort,  S.  C 324 

Improvement  of  river  above  Augusta 329 

Improvement  of  river  between  Augusta  and  Savannah 327 

Improvement  of  waterway  to  Fernandina,  Fla 341 

Wreck  in  harbor,  opposite  Quarantine 346 

Saxton  (Two  Inlands),  Minn.,  examination  of  north  shore  of  I^ake  Superior, 
including,  for  harbors  of  refuge 647 

Saybrook  Harbor,  Conn.    See  Connei'ticut  River. 

Sayvillo,  N.  Y.    See  Browns  Creek. 

Schodack  Creek,  N.  Y.  (see  Hudson  River) 144 

School  of  Application,  Engineer,  buildings  for 899, 900 

Scituate  Tlaroor,  Mass.,  improvement  of 68 

Scott  Point,  Tennessee  River,  Ala.,  lock  and  dam  at  Hales  bar.    See  Tennesse<» 
River. 

Scotts  bridge.  South  Fork,  Edisto  River,  S.  C,  examination  up  to 323 

Scow  No.  1,  wreck  of,  in  Occoquan  Creek,  Va 263 

Scuppeniong  River,  N.  C,  improvement  of 280 

Seacoast  defenses.    See  Fortifications. 

Seal  Harbor,  Me.,  wreck  in '^ 

Searchlights.     See  Fortifications. 
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Sears  rock,  San  Francisco  Harbor,  Cal.,  examination  and  survey 797 

Seattle,  Wash.: 

See  also  Puget  Sound-Lake  Washington  waterway. 

Harbor  lines  in  Lake  Union 865 

Sea  walls.    See  Fortifications. 

Sebewaing  River,  Mich.,  im|>rovement  of 729 

Secretary  Creek  (Warwick  River),  Md.    See  Warwick  River. 

Sedro-Woolley,  Wash.,  examination  and  survey  of  Skagit  River  to 850 

Seekonk  (Pawtucket)  River,  R.  I.,  improvement  of 85 

Shallotte  River,  N.  C.,  improvement  of 305 

Shallowbag  Bay,  N.  C,  examination  and  survey 306 

Shaws  Cove,  New  London,  Conn.  See  New  London  and  Tiiames  River. 
Shears,  The,  Delaware  Bay,  Del.,  harbor  of  refuge.  See  Delaware  Bay. 
Sheboygan  Harbor,  Wis. : 

Improvement  of 050 

Wreck  in 609 

Shem  Creek,  or  River,  S.  C,  examination  and  survey 323 

Shepard,  Rebecca  (schooner),  wreck  of 96 

Shilshole  Bay,  Wash.    See  Puget  Sound-Lake  Washington  waterway. 
Ship  Island  Harbor  and  Pass,  Miss.,  improvement  of  pass,  and  channel  to  Gulf- 
port 414 

Shipyard  Creek,  or  River,  S.  C,  examination  of,  with  plan  and  estimate  for 

improvement 323 

Shoal  Harbor,  N.  J.,  improvement  of 177 

Shreveport,  La.    See  Cypress  Bayou  and  Red  River. 
Shrewsbury  River,  N.  J.: 

Harbor  lines 865 

Improvement  of 180 

Silver  Springs  Run,  Fla.,  improvement  of.    See  Oklawaha  River. 

Singleton  Lake,  St.  Joseph,  Mo.,  survey  of  Missouri  River  for  preventing  cut-off 

into 550 

Sioux  City,  Iowa.    See  Missouri  River. 

Sioux  River,  S.  Dak.,  ice  harbor  at  Sioux  City,  Iowa.    See  Missouri  River 
improvement. 

Sipsey  River,  Ala.,  examination  up  to  Fayette 420 

Sites  ior  fortifications.    See  Fortifications. 
Skagit  Bay,  Wash.    See  Swinomish  Slough. 
Skagit  River,  Wash.: 

See  also  Puget  Sound  and  tributaries. 

Examination  and  survey  to  Sedro-Woolley 850 

Skidaway  Narrows,  Ga.,  improvement  of 342 

Slack-water  systems.    See  Canals  and  Waterways. 

Sloat,  Commodore,  monument  at  Monterey,  Cal.,  to  commemorate  the  taking 

possession  of  Pacific  coast  by 903 

Smiths  Creek,  Norfolk  Harbor,  Va.,  wrecks  in  and  near 279 

Smyrna  River,  Del.: 

'  Examination  and  siu^ey 217 

Improvement  of 214 

Snake  River,  Idaho,  Ore^.,  and  Wash. ,  improvement  of 807 

Snelling,  Fort,  Minn.,  bndge  across  Mississippi  River  to  St.  Paul 901 

Snohomish  River,  Wash.: 

See  also  Everett  Harbor  and  Puget  Sound  and  tributaries. 

Examination  and  survey  up  to  Lowell 850 

Snoqualmie  River,  Wash.    See  Puget  Sound  and  tributaries. 
Soda  (Sodo)  Lake,  La.     See  Cypress  Bayou. 
Somers  Cove,  Md.    See  Crisfiela  Harbor. 

South  Bend,  Wash.,  harbor  lines  in  Willapa  River 865 

South  Branch,  Chicago  River,  111.     See  Chicago  Harbor  and  River. 

South  Branch,  Shrewsbury  River,  N.  J.     See  Shrewsbiury  River. 

South  Brother  Island,  East  River,  N.  Y.,  examination  and  survey  between 

North  Brother  Island  and 155 

South  Chicago  Harbor,  111.    See  Calumet  Harbor. 

South  Creek,  or  River,  N.  C,  examination  and  survey  up  to  Aurora 306 

Southern  Branch,  Elizabeth  River,  Va.    See  Elizabeth  River. 

South  Fork,  Edisto  River,  S.  C,  examination  up  to  Scotts  bridge 323 
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South  Fork,  Forked  Deer  River,  Tenn.:  Page. 

Improvement  of  Forked  Deer  River ^2 

Survey  of \ 560 

South  Haipswell,  Me.,  examination  and  survey  of  ledge  off  Potts  Point 44 

South  Haven  Harbor,  Mich.,  improvement  of 690 

South  Hero  Island  channel  (The  Gut),  lAke  Ghamplain,  Vt.: 

Examination  and  survey 77 

Improvement  of 73 

South  Kingston,  R.  I.    See  Point  Judith  Harbor  and  Pond. 

South  Norwalk  Harbor,  Conn.    See  Norwalk  Harbor. 

South  Nyack,  N.  Y.    See  Hudson  River. 

South  Pass,  Mississippi  River: 

Examinations  and  surveys 424 

Maintenance  of  channel 425 

Southport  Harbor,  Conn.,  improvement  of 118 

South  River,  N.  J.,  improvement  of 174 

South  River,  or  Creek,  N.  C,  examination  and  survey  up  to  Aurora 306 

Southwest  Baltimore,  Md.,  improvement  of  harbor  of 221 

Southwest  Pass,  Mississippi  River,  improvement  of,  including  shoals  between 
Cubits  Gap  and  Head  of  Passes 422 

Spanish  Fort,  La.    See  Pontchartrain  Lake. 

Sparkill  River,  or  Creek,  N.  Y.    See  Hudson  River. 

Spring  Garden,  Baltimore,  Md. ,  improvement  of  harbor  at 221 

Spuyten  Duyvil  Creek,  N.  Y.  (seen&r\em  River) 139 

Squan  (Manasquan)  River,  N.J.    See  Manasquan  River. 

Stamford  Harbor,  Conn.,  improvement  of 117 

Staten  Island,  N.  Y.    See  Lemon  Creek  and  Staten  Island-New  Jersey  channel. 

Staten  Island-New  Jersey  channel: 

Examination  of  Arthur  Kill  at  westerly  side  of  Buckwheat  Island 184 

Harbor  lines  in  Arthur  Kill,  around  Buckwheat  Island 864 

Improvement  of 164 

Wreck  in  Kill  van  KuU,  off  Constable  Point,  N.  J 183 

Staten  Island  Sound  (Arthur  Kill),  N.  Y.  and  N.  J.    See  Staten  Island-New 
Jersey  channel. 

Statues,  memorials,  etc.: 

In  public  grounds,  Washington,  D.  C 887 

Monument  marking  birthplace  of  George  Washington 885 

Monument  on  Kings  Mountain  battle  ground,  S.  C 903 

Monument  at  Monterey,  Cal.,  to  commemorate   the  taking  possession  of 

Pacific  coast  by  Commodore  Sloat 903 

Monument  to  memory  of  soldiers  who  fell  in  the  battle  of  New  Orleans 902 

Steamboats,  etc.    See  Dredge  boats  and  Wrecks. 

Steele  Bayou,  Miss.,  examination  of,  with  plan  and  estimate  for  improvement.      504 

Steel,  James  S.  (schooner),  wreck  of 96 

Stilaguamish  River,  Wash.    See  Puget  Sound  and  tributaries. 

Stillwater  Harbor,  Minn.    See  St.  Croix  River. 

Stockbridpe  I^anding,  Lake  Winnebago.  Wis.     See  Fox  River. 

Stockton  Channel,  San  Joaquin  River,  Cal.: 

Examination  and  survey  of  San  Joaquin  River  and,  from  San  Francisco 

Bay  to  Stockton 797 

Improvement  of 791 

Stockton  Harbor,  Cal.    See  Stockton  Channel. 

Stockton  Harbor,  Me.,  examination  and  survey  of  Penobscot  Bay  from  Macks 
Point  to  Cape  Jellison 44 

Stonehouse  bar,  Hudson  River,  New  Baltimore,  N.  Y.    See  Hudson  River. 

Strong,  Eliza  IT.  (steamer),  wreck  of 742 

Structiires.  bridges  and  other,  erection  of.    See  Bridges,  Buildings,  Piers,  and 
Rivers  and  harbors. 

Sturgeon  Bay  and  Lake  Michigan  Canal,  Wis.: 

improvement  of,  including  harbor  of  refuge 653 

Operating  and  care 654 

Stuyvesant  Harbor,  N.  Y.,  examination  of,  with  plan  and  estimate  for  improve- 
ment       155 

Subic  Bay,  Philippine  Islands,  defenses  of 16,17,19,20 

Submarine  defense.    See  Fortifications. 

Suisun  Bay,  Cal.,  examination  and  survey  from  San  Francisco  Bay  to  Stockton, 
including 707 
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Suisun  Creek,  or  channel,  Cal.,  examination  and  survey 797 

Sullivan  Falls  Harbor,  Sullivan  River,  Me. ,  improvement  of 28 

Sulphur  River,  Ark.  and  Tex.,  improvement  of. 485 

Sumpawams  (Sumpawanus)  Greek,  or  Inlet,  or  River,  N.  Y.,  examination  of 

channel  to \S6 

Sunflower  River,  Miss.    See  Big  Sunflower  River. 
Sunken  craft.    See  Wrecks. 
Superior  Bay  and  Harbor,  Wis.: 

Examination  and  survey  of  Duluth  Harbor,  including  its  entrance 648 

Improvement  of 829 

Superior  Lake: 

See  also  Northern  and  Northwestern  Lakes. 

Examination  of  north  shore  (including  Two  Islands  (or  Saxton)  and  Beaver 
Bay,  Minn.)  for  harbors  of  refuge 647 

Examination  of  waterway  to  Keweenaw  Bay  for  harbor  of  refuge  at  eastern 
end,  with  plan  and  estimate  of  cost 647 

Improvement  and  care  of  waterway  to  Keweenaw  Bay 641, 642 

Wreck  on  south  shore 647 

Supervision  of  New  York  Harbor,  N.  Y 858 

Surface  levels.    See  Water  levels. 
Surveys: 

Of  Northern  and  Northwestern  Lakes 887 

Of  rivers  and  harbors,  estimate  of  appropriation  for 26, 851 

Susquehanna  River,  Md.,  improvement  of 222 

Suwanee  River,  Fla.,  improvement  of 363, 365 

Swan  Point,  Chesapeake  Bay,  Md.,  wreck  near 239 

Swan  Quarter  Bay,  N.  C,  examination  of  waterway  to  Deep  Bay,  with  plan 

and  estimate  for  improvement 306 

Swansboro,  N.  C,  waterway  to  New  River  and  Beaufort 294, 295, 297 

Swinomish  Slough,  Wash. : 

See  also  Puget  Sound  and  tributaries. 

Improvement  of S43 

T. 

Tacoma  Harbor,  Wash.,  improvement  of .'.      839 

Tallahatchie  River,  Miss.,  improvement  of 498, 499, 500 

Tampa  Bay  and  Harbor,  Fla. : 

Defenses  of 9 

Examination  and  survey  from  Clearwater  Harbor,  including  Boca  Ceiga 

Bay 369 

Examination  and  survey  of  Hillsboro  Bay  from  turning  basin  to  head  of 

estuary  toward  Ybor 369 

Harbor  lines  in  Hillsboro  Bay 865 

Improvement  of  bav 361 

Improvement  of  Hillsboro  Bay  and  River 363 

Wrecks  in  Hillsboro  Bay  and  River 368, 369 

Tanana  River,  Alaska,  wreck  at  Chena Sol 

Tangier  Sound,  Md.,  examination  of  Lower  Thoroughfare  at  Wenona,  with 
plan  and  estimate  for  improvement 239 

Tangipahoa  River,  La.,  examination  of  channels  in  Lake  Pontchartrain  to,  with 
plan  and  estimate  for  improvement 449 

Tanners  Creek,  Va.,  harbor  lines 865 

Tar  River,  N.  C,  improvement  of 283 

Tarrytown  Harbor,  N.  Y.,  improvement  of 151 

Taunton  River,  Mass.: 

See  also  Fall  River  Harbor. 

Improvement  of 83 

Taylors  Bayou,  Tex.    See  Sabine  River  and  Port  Arthur  Canal. 

Tcnefuncte  River,  La.    See  Chefuncte  River. 

Tchula  Lake,  Miss.,  improvement  of 498,502 

Teche  Bayou,  La.: 

Improvement  of 429 

Improvement  of  waterway  from  Franklin  to  Mermentau 441 

Removal  of  wrecks  and  awiiVeTvVs^ 431 

Telegraph  line,  Govemment,  ^aa\»ii^Ti,  \i.  ^.    ^e* ^^\^\^.^ \»>x^e:\\i!^  n^sid 
groundp. 
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Tenants  Harbor,  Me.,  examination  df 44 

Tennessee  River: 

Bee  Tree  Shoals  Canal,  Ala.,  improvement  of 563 

Chattanooga,  Tenn.,  improvement  above 561 

Chattanooga,  Tenn. ,  to  Ki verton,  Ala. ,  improvement  from 562 

Colbert  Shoals  Canal,  Ala.,  improvement  of 563 

Elk  River  Shoals  Canal,  Ala.,  improvement  of 563 

Elk  River  shoals  to  Florence  railway  bridge,  Ala.,  examination  for  im- 
provement by  private  or  corporate  agency  in  conjunction  with  develop- 
ment of  water  power 572 

Hales  bar  (near  Scott  Point)  lock  and  dam,  construction  of 563 

Muscle  Shoals  Canal,  Ala.,  operating  and  care 566 

Riverton,  Ala.,  improvement  below 565 

Tensas  River,  La.,  improvement  of 492,494 

Terraceia  Cut-off,  Fla.    See  Manatee  River. 

Terrebonne  Bayou,  La.,  examination  and  survey 431 

Texas  Cit>;  Harbor,  Tex.: 

Examination  of  channel  to  Galveston,  with  plan  and  estimate  for  improve- 
ment         474 

Improvement  of  channel  to  Galveston 453 

Texas,  State  of: 

Improvement  of  inland  waterways  along  coast 463 

Removal  of  water  hyacinths  in 447, 457 

Thames  River,  Conn. : 

See  also  New  London  Harbor. 

Improvement  of 99 

The  Board  of  Engineers 9 

The  Gut  (between  North  and  South  Hero  islands).  Lake  Champlain,  Vt.    See 
Champlain  Lake. 

Threemue  Harbor,  N .  Y.,  examination  of  channel  between  Gardiners  Bay  and. .      155 

Threemile  Rapids,  Columbia  River^  Oreg.  and  Wash.    See  Columbia  River. 

Thunder  Bay  Harbor  and  River,  Mich.    See  Alpena  Harbor. 

Thunder  Bay  Island,  Lake  Huron,  Mich.,  wreck  near 742 

Tickfaw  River,  La.,  improvement  of,  including  tributaries 435 

Tidal  reservoir,  Potomac  Park,  D.  C,  road  across  inlet  gates 242, 243 

Tillamook  B&y  and  bar,  Oreg. : 

Examination  and  survey  up  to  Tillamook 817 

Improvement  of,  including  dredge  construction , 805, 806 

Tinicum  Island  and  Tinicum  Island  range,  Delaware  River,  wrecks  near 193 

Tiverton,  R.  I.    See  Sakonnet  River. 

Toledo  Harbor,  Ohio: 

Examination  and  survey  from  Lake  Erie  to  the  Faasett  Street  Bridge 761 

Improvementof 743 

Tombieoee  River,  Ala.  and  Miss.: 

Columbus  to  Walkers  Bridge,  Miss.,  improvement  from 406 

Demopolis,  Ala.,  improvement  below 400, 402 

DemopoliH,  Ala.,  to  Columbus,  Miss.,  improvement  from 404 

Toms  River,  N .  J.,  examination  and  survey  at  and  near  village  of  Toms  River. .      217 

Tonawanda  Harbor.  N.  Y.: 

Examination  of  Niagara  River  to  Gill  Creek,  with  plan  and  estimate  of  cost.      770 

Harbor  lines  in  Niagara  River 866 

Improvement  of 769 

Torpedoes.    See  P^ortifications. 

Totuskey  River,  Va.,  examination  of 264 

Tourist  (steamer),  wreck  of 280 

Trail  Creek,  Ind     See  Michigan  City  Harbor. 

Trappe  River,  Md.    See  I  a  Trappe  River. 

Traps,  fish: 

In  Puget  Sound,  Wash.,  inspection,  etc.,  of 837 

Permits  for  construction  of 874 

Traverse  Lakc^  Minn.: 

Examination  of  Bois  de  Sioux  River,  Big  Stone  Lake,  andj  for  diveirion  of 

flood  waters  of  Red  River  of  the  North  into  Minnesota  River 642 

Survey  of  (hydrological  observations) 640 

•Trent  River,  N.  C: 

Examination  and  survey  from  Newbem  to  TteiiUffL ^^« 

,       Improvement  of. "^^ 
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Tree  Palacios  Bay,  Tex.,  examination  of  channel  from  Palacios  to  Matagorda 
Bay,  through 473 

Trinity  River,  Tex.: 

Improvement  above  mouth .' 481 

Improvement  of  mouth 4^,460 

Troops: 

Engineer  equipment  of 23 

New  engineer  oattalions 6 

Troy,  N.  Y.: 

See  also  Hudson  River. 

Wreck  in  Hudson  River 153 

Tuckahoe  Creek,  or  River,  Md.,  examination  and  survey  from  Wayman's 
wharf  to  Hillsboro 240 

Tuckerton  Creek,  N.  J.,  improvement  of 203 

Tug  Fork,  Big  Sandy  River,  W.  Va.  and  Ky.: 

Examination  of  headwaters : 612 

Improvement  of 604 

Tunnels,  Chicago  River,  alteration  of 675 

Turners     Cut,  N.  C,  waterway  via.    See   Norfolk-North   Carolina   sounds 
waterway. 

Turtle  Bayou,  Tex.,  improvement  of 458 

Turtle  Cove,  Tex.,  improvement  of  channel  via 468 

Turtle  River,  Ga.    See  Brunswick  Harbor. 

Twelvemile  Bayou,  La.    See  Cypress  Bayou. 

Twelvemile  Creek,  Fla.    See  Orange  River. 

Twin  rivers,  Wis.    See  Two  Rivers  Harbor. 

Two  Harbors,  Minn.    See  Agate  Bay. 

Two  Islands,  Minn.,  examination  of  north  shore  of  Lake  Superior,  including, 
for  harbors  of  refuge 647 

Two  Rivers  Harbor,  Wis.,  improvement  of 656 

Tyaskin  (Wetipquin)  Creek,  Md.,  improvement  of 234 

U. 

Union  Lake,  Wash.: 

Harbor  lines  at  Seattle 865 

Improvement  of  waterway  via 840 

Survey  of  waterway  via 850 

Union  River,  Me.,  improvement  of 29 

Upper  Chipola  River,  Fla.,  improvement  of 374 

Upper  Mud  bar,  Occoquan  Creek,  Va.,  wreck  at 263 

Upper  Nyack,  N.  Y.     See  Hudson  River. 

Urbana  Creek,  Va.,  improvement  of 256 

V. 

Vancouver,  Wash.    See  Columbia  River. 
Vermilion  Bayou,  La.: 

Examination  and  survey  to  Lafayette 449 

Improvement  of  channel,  bay,  and  passes 442 

Vermilion  Harbor,  Ohio,  improvement  of 749 

Vessels.    See  Dredge  boats  and  Wrecks. 

Vicksburg  Harbor,  Miss.,  improvement  of 496 

Victoria,  Tex.,  improvement  of  channel  to  Aransas  Pass 467 

Vineyard  Haven  Harbor,  Mass.,  improvement  of 79 

Vineyard  Sound,  Mass.,  wrecks  in 96 

Virginia  Point,  Tex.,  wreck  off 478 

Volusia  bar,ISt.  Johns  River,  ^Fla.,  improvement  of ^ 350 

W. 

Wabash  River,  Ind.  and  111.: 

Improvement  above  Vincennes,  Ind 61S,620 

Improvement  below  Vincennes,  Ind 618, 619 

Operating  and  care  of  lock  and  dam 621 

Waccamaw  River,  N.  C.  and  S.  C,  improvement  of 306 

Wade,  Arthur  C.  (schooner),  wreck  of S46 

Wakefield,  R.  I.    Su  Point  3\id\l\i B»i\>ot  ^sA^otA. 
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Wakefield.  Va.,  monument  and  wharf 886 

Wakulla  (i.  e.,  St.  Marks)  River,  Fla.,  examination  of 392 

Walker,  Thomas  (canal  boat),  wreck  of 183 

Wappineer  Greek,  N.  Y..  improvement  of 150 

War  College,  Army,  Washington,  D.  C,  buildings  for 899 

War  Department  maps 898 

Ward,  Helen  F.  (schooner),  wreck  of 77 

Wards  Island,  Harlem  River,  N.  Y.,  wreck  near 154 

Warrior  River,  Ala. :  411 

Improvement  above  Tuscaloosa 397 

Improvement  below  Tuscaloosa 398 

Operating  and  care  of  locks  and  dams 406 

Warroad  Harbor  and  River,  Minn.,  improvement  of 539 

Warwick  River,  Md.,  improvement  of 230 

Washington,  D.  C: 

Aqueduct  Bridge  across  Potomac  River,  repair  of 875 

Aqueduct,  filtration  plant 882, 883 

Aqueduct,  maintenance  and  repair 878 

Army  War  College,  buildings  for 899 

Barracks.    See  Washington  Barracks. 

Defenses  of 9 

Engineer  depot 21, 22, 23 

Engineer  Post  and  School,  buildings  for 899, 900 

Examination  and  survey  of  Potomac  River  below,  for  channel  400  feet 

wide 264 

Executive  mansion  and  oflSce 886 

Highway  Bridge,  Potomac  River 876 

Improvement  of  Anacostia  River  at 244 

Improvement  of  Potomac  River  at 240 

Improvement  of  Potomac  River  below 243 

Pennsylvania  Railroad  station 885 

Potomac  Park,  improvement  of 240, 885 

Potomac  Park,  roadway  across  inlet  gates  at  tidal  reservoir 242, 243 

Public  buildings  and  grounds,  and  Washington  Monument 886 

Statues  and  memorials  in  public  pounds 885 

Telegraph  line  connecting  executive  departments 885 

Wrecks  in  Potomac  and  Anacostia  rivers 263 

Wrecks,  etc.,  in  tidal  reservoir,  Potomac  River 240 

Washington,  N.  C.    See  Pamlico  and  Tar  rivers. 
Washington  Barracks,  D.  C: 

Engineer  depot 21, 22, 23 

Engineer  Post  and  School,  buildings  for 899, 900 

War  College  buildings 899 

Washington  Bayou,  Miss.,  examination  of,  with  plan  and  estimate  for  improve- 
ment    504 

WaBhiiigton,  George,  monuments  to: 

At  Wakefield,  Va 886 

At  Washington,  I).  C 886 

Washington  Lake,  Miss.,  examination  from  mouth  of  Steele  Bayou  to  Glen 

Allan,  with  plan  and  estimate  for  improvement 504 

Washington  Lake,  Wash.: 

Improvement  of  waterway  to  Puget  Sound 840 

Survey  of  waterwav  to  Puget  Sound 850 

Washington  State,  dredging  plant  for  harbors  on  coast 806 

Washita  (Ouachita)  River,  Ark.  and  La.    See  Ouachita  River. 
WatchHilllIarbor,  R.  I.: 
See  also  Pawcatuck  River. 

Wreck  near 96 

Water  craft.    See  Dredge  boats  and  Wrecks. 

Wateree  River,  S.  C,  improvement  of 316 

Water  hyacinths,  removal  of: 

From  Florida  waters 367 

From  Louisiana  waters 447 

From  Texas  waters 447, 457 

Water  levels: 

Columbia  River,  Oreg.  and  Wash.,  gauging ^S^ 
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Wmter  levels — Continued. 

Hydrologicml  obeervmtiood,  Ottertail  Lake  and  River  and  Red  Lake  aid 
Ked  Lake  River,  Minn.,  and  Big  Stone  Lake  and  Lake  Tmverae,  IHm 
andS.  Dak _ 

Michigan  Lake,  \-ariations  in  eur^e  level  on  east  filiore"- .11  J. *.'./..  1 

Mississippi  River  and  imncipal  tributaries,  gauging .". ....V-V.'.' 

Northern  and  Northweetem  Lakee,  levels,  etc V.W 

Water  power: 

Mississippi  River,  dams  between  St.  Paul  and  Minneapolis,  Minn. 

Niagara  Kiver,  N.  Y.,  control  and  regulation  of 

Tenneseee  Ri\'er,  Elk  River  shoals  to  Florence,  Ala '///.l 

Waters,  na\-igable.    See  Bridges,  Rivers  and  harbors,  and  Wrecto. 

Water  supply,  Washington,  D.  C.    See  Washington,  D.  C. 
Waterways  {see  also  Canals): 

Beaufort,  N.  C,  to  Newbem.    See  Beaufort  Harbor. 

Beaufort,  N.  C,  to  New  River.    See  Beaufort  Harbor. 

Charleston  to  McClellanville,  S.  C.    See  Charleston  Harbor. 

Chica^  (Lockport),  111.,  to  St.  Louis,  Mo.,  and  the  Gulf,  via  Illinois  Des 
Plaines,  and  Mississippi  rivers,    ^^e  Chicago  Harbor.  ' 

Franklin,  La.,  to  Mermentau.    See  Mermentau  River. 

Galveston  to  Houston,  Tex.    See  Galveston  Bay. 

Keweenaw  Bay  to  Lake  Superior,  Mich,    See  Keweenaw  Bay. 

New  River,  N.  C,  to  Swansboro  and  Beaufort.    See  Beaufort  Harbor 

Norfolk,  Va.,  to  Albemarle  Sound,  N.  C.    See  Norfolk  Harbor. 

Norfolk,  Va.,  to  sounds  of  North  Carolina.    See  Norfolk  Harbor. 

Pamlico  Sound,  N.  C,  to  Beaufort  Inlet.    See  Pamlico  Sound. 

Portage  Lake  and  Lake  Superior  canals.    See  Keweenaw  Bay. 

Puget  Soimd  to  Lake  Washington.    See  Puget  Sound. 

Rehoboth  Bay,  Del.,  to  Delaware  Bay.    See  Rehoboth  Bay. 

Savannah,  Ga.,  to  Beaufort,  S.  C.    See  Savannah  Harbor  improvement. 

Savannah,  Ga.,  to  Femandina,  Fla.    See  Savannah  Harbor. 

Swan  Quarter  Bay,  N.  C,  to  Deep  Bay jH  ! 

Texas  coast.    See  Texas.  ' 

Waukegan  Harbor,  111.,  improvement  of C  v ^n 

Weirs: 

Fish,  in  Puget  Sound,  Wash.,  inspection,  etc.,  of ^ 

Permits  for  construction  of gy4 

Wekiva(orWekiwa)  River,  Fla.,  examination  of... ' 3^ 

Wekiva  (or  Wekiwa)  Spring  Run,  Fla.,  examination  of,  in  connection  with  ex- 
amination of  Wekiva  River :v\- 369 

Wenona,  Md.,  examination  of  Lower  Thoroughfaro,  with  plan  and  estimate"  of 

cost .-•••, 2» 

West  End,  La.    See  Pontchartrain  Lake. 

Western  Branch,  Elizabeth  River,  Va.,  improvement  of .   ■•--..- 268 

West  Fork  of  South  Branch,  Chicago  River,  111.    See  Chicago  Harbor  and  Ithrer 

West  Galveston  Bay,  Tex.:  ^  „         /^      1 

Improvement  of  Galveston  and  Brazos  Canal. ^^   .^  ^ 

Operating  and  care  of  Galveston  and  Brazos  Canal    ...-..---- 'IS 

West  Galveston  Bay  and  Brazos  River  Canal,  Tex.    See  West  Galveston  Bay  " " 

West  Haven  Harbor,  Conn.    iSe«  West  River. 

West  Neebish  channel,  St.  Marys  River,  Mich.,  improvement  of ^ 

Westport  Harbor,  Conn.,  improvement  of " " "       ^ 

West  River,  Conn.,  improvement  of . . . . .  ^  - ^^ 

West  Twin  River,  Wis.    iSe«  Two  Rivers  Harbor 

Wetipquin  (Tyaskin)  Creek,  Md.    See  Tyaskm  Creek. 

Weymouth  River,  Mass.,  improvement  of ^ 

Wharves: 

Permits  for  construction  of -  - g74 

Permits  for  construction  of,  in  Porto  Rico g^ 

Whatcom  (Bellingham)  Harbor,  Wash.: 

Examination  and  siu^^ey 850 

Improvement  of  Whatcom  Creek  waterway. ................   g^g 

Whitehall  N.  Y.,  Narrows  of  Lake  Champlain.    See  Champlam  Lake. 

White  House,  Waehmgton,  D.  C.    See  Public  buildings  and  grounds. 

White  Lake  Harbor,  Mich.,  improvement  of 701 


INDEX.  XLIX 

WTiite  Oak  River,  N.  C:  Page. 

Examination  up  to  Mayeville : 306 

Waterways  to  Beaufort,  N.  C,  and  New  River.    See  Beaufort  Harbor. 
White  River,  Ark.: 

Examination  and  improvement  at  Augusta  Narrows 510, 519 

Improvement  by  open-channel  work 508 

Improvement  of  upper  river  by  locks  and  dams 511 

Operating  and  care  of  locks  and  dams 512 

White  River,  Ind.,  improvement  of 621 

Whiting  rock,  San  Francisco  Harbor,  Cal.,  examination  and  survey 797 

Wickford  Harbor,  R.  I.,  examination  and  survey,  including  General  rock 97 

Wicomico  River,  Md.,  improvement  of 237 

Willamette  River,  Oreg.: 

Improvement  above  Portland 818 

Improvement  below  Portland,  including  dredge  construction 820 

Willapa  Harbor  and  River,  Wash.: 

Harbor  lines  at  South  Bend 865 

Improvement  of,  including  dredge  construction 806, 830 

Wilmington,  Cal.: 

Construction  of  deep-water  harbor  in  San  Pedro  Bay 780 

Examination  and  survey  of  inner  harbor  for  increase  of  depth 786 

Examination  of  deej)-water  harbor  in  San  Pedro  Bay  for  extension  of  break- 
water to  shore,  with  plan  and  estimate  of  cost 785 

Improvement  of  inner  narbor 782 

Wilmington,  Del.: 

Improvement  of  harbor 206 

Wreck  in  Brandywine  River 217 

Wilmington,  N.  C.    See  Cape  Fear  River. 

Winnebago  Lake,  Wis.    See  P'ox  River. 

Winnibigoshish  Lake,  Minn.    See  Mississippi  River  reservoirs. 

Winthrop  Cove,  Conn.    See  New  London  Harbor. 

Winyah  Bay,  S.  C,  improvement  of 312 

Wisconsin  Entrance,  Duluth-Superior  Harbor,  Minn,  and  Wis.    See  Duluth 
Harbor. 

Witherbee,  Florence  (tug),  wreck  of 392 

Withlacoochee  River,  Fla.,  improvement  of 366 

Wolf  River,  Miss.,  improvement  of 416 

Wolf  River,  Memi)hi8  Harbor,  Tenn.    See  Mississippi  River  Commission. 
Wolf  (Ahnapee)  River,  Wis.    See  Algoma  Harbor. 
Wolf  River  (tributary  of  the  Fox),  Wis.    See  Fox  River. 

Woodbridgo  Creek,  N .  J.,  improvement  of 168 

Woods  Hole  Harbor,  Mass.,  improvement  of 80 

Wrangell  Narrows,  Alaska,  examination  of  Dry  Straits  for  alternative  channel  to.  851 
Wrecks,  etc.,  removal  of: 

Albemarle  Sound,  N.  C 280 

Alexandria  Harbor,  Va 263 

Anacostia  River,  D.  C 263 

Apalachicola  River,  Fla 392 

Appropriation  for 25 

Back  River  light-house,  Va.,  off 280 

Baltimore  Harbor,  Md 239 

Belle  lele,  Detroit  River,  Mich 742 

Belle  River,  Mich 742 

Black  River,  Ohio 760 

Boston  Harbor,  Mass 76,  77 

Brandywine  Creek,  or  River,  Del 217 

Broad  Sound,  Mass ^ 76 

Calumet  Harbor,  111.,  off 681 

Calumet  River,  111 681 

Cape  Fear  River,  N.  C 305 

(^astle  Island,  Boston  Harbor,  Mass 77 

(^aswell.  Fort,  N.  C 305 

Charleston  Harbor,  S.  C 323 

Chena,  Alaska 851 

Chesapeake  Bay,  Md.,  Swan  Point 239 

Chesapeake  Bay,  Va.,  Back  River  light-house 280 
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